§ Human
= Systems
& £ |nformation
A f Analysis
= 2 Center
e '—\.\_-_
e,
M
-
S — -

HSIAC-SS-2001-003

Search & Summary

Human Factors in Vertical
Flight Simultaneous Non-
interfering Operations
(SNI), Volume I:
Noncopyrighted
Literature Search Results

Prepared for: Federal Aviation Administration (FAA)
Office of the Chief Scientist for Human Factors
(AAR-100)
Washington, DC

DAVID F. WOURMS
Human Factors Analyst

SARA J. JOHNSON
Human Factors Analyst

it N
; J k
o P
Augu;it2001 e .-_*::

istribution authorized Government agencies and thexr contractors (Special
hority) | Aﬂgl.ﬂl-Z( lﬂ!t ther requests for this document shall be referred to the Human
Systems Information Analysis Center (HSIAC), AFRL/HEC/HSIAC Bldg. 196,
ATTENTION: Informanop Specialist, 2261 Monahan Way, Wright-Patterson AFB, OH
45433-7022



HSIAC-SS-2001-003

Search & Summary

Human Factors in Vertical
Flight Simultaneous Non-
interfering Operations
(SNI), Volume I:
Noncopyrighted
Literature Search Results

Prepared for: Federal Aviation Administration (FAA)
Office of the Chief Scientist for Human Factors
(AAR-100)
Washington, DC

DAVID F. WOURMS
Human Factors Analyst

SARA J. JOHNSON
Human Factors Analyst

JOEL A. OGDEN
Human Factors Analyst

THOMAS R. METZLER
HSIAC Director

August 2001

Distribution authorized to US Government agencies and their contractors (Special Authority)
(August 2001). Other requests for this document shall be referred to the Human Systems Information
Analysis Center (HSIAC), AFRL/HEC/HSIAC Bldg. 196, ATTENTION: Information Specialist,
2261 Monahan Way, Wright-Patterson AFB, OH 45433-7022



d
REPORT DOCUMENTATION PAGE oM Mo a7a- 0188

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining
the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for
reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of
Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503

1. AGENCY USE ONLY (Leave 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
blank) August 2001 Search & Summary: Final Report August 2001
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

SPO700-98-D-4001
Human Factors in Vertical Flight Simultaneous Non-interfering Operations (SNI),
Volume I: Noncopyrighted Literature Search Results

6. AUTHOR(S)
David F. Wourms  SaraJ. Johnson  Joel A. Ogden Thomas R. Metzler

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER
HSIAC Program Office HSIAC-5S-2001-003

AFRL/HEC/HSIAC Bldg. 196

2261 Monahan Way

WPAFB, OH 45433-7022

Commercial: (937) 255-4842 DSN: 785-4842

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

Federal Aviation Administration (FAA)
Office of the Chief Scientist for Human Factors (AAR-100)
Washington, DC

11. SUPPLEMENTARY NOTES

This report comprises two volumes. Volume | (HSIAC-SS-2001-003) is the final Human Factors in Vertical Flight Simultaneous Non-
interfering Operations (SNI), Volume I: Noncopyrighted Literature Search Results. Volume Il (HSIAC-SS-2001-004) contains pertinent copyrighted
citations extracted from commercial databases.

12a. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE

Distribution authorized to US Government agencies and their contractors (Special Authority) (August 2001). Other c
requests for this document shall be referred to the Human Systems Information Analysis Center (HSIAC),
AFRL/HEC/HSIAC Bldg. 196, ATTENTION: Information Specialist, 2261 Monahan Way, Wright-Patterson
AFB, OH 45433-7022

13. ABSTRACT (Maximum 200 Words)

The FAA requires information in the area of human factors associated with vertical flight (or helicopter, rotorcraft, tilt-rotor) operations
within the NAS. Thus, the Office of the Chief Scientist for Human Factors must have a comprehensive understanding of (1) the extent of national and
international human factors research directed toward vertical flight air crew performance especially dealing with flight and navigation instrumentation;
(2) the most significant research along with its conclusions and recommendations; and, (3) the national and international vertical flight research
resources available to include government labs, universities, and contractors.

This HSIAC S&S effort was designed to provide a broad base of literature and research citation resources that will allow the FAA AAR-100 to
pursue answers to the following questions:

e What would be considered the minimal flight instrumentation for safe VFR SNI helicopter operations?

e  What would be acceptable pilot performance skills and abilities to conduct such flights?

e What should be the minimum amount of protected airspace required for the VFR helicopter flying a SNI leg/route from a human performance
standpoint?

14. SUBJECT TERMS 15. NUMBER OF PAGES
Human Factors  Vertical Flight Helicopters VTOL/STOL  Pilot Performance Controls 940

Displays  Simultaneous Non-interfering Operations (SNI) Federal Aviation Administration (FAA) | 16. PRICE CODE
Airspace  Rotor wing Rotory Wing Aircraft Tiltrotor HSIAC Collection

17. SECURITY CLASSIFICATION | 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED UNLIMITED
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)

Prescribed by ANSI Std. 239-18
298-102




This report was prepared for the Federal Aviation Administration (FAA) by the Human Systems
Information Analysis Center (HSIAC). In no event shall either the FAA or HSIAC have any
responsibility or liability for any consequences of any use, misuse, inability to use, or reliance
upon the information contained herein, nor does either warrant or otherwise represent in anyway
the accuracy, adequacy, efficacy, or applicability of the contents hereof.



TABLE OF CONTENTS

1. INTRODUCTION 1
1.1 BACKGROUND 1
1.2 PURPOSE 1
1.3 SCOPE 2
1.4 OVERVIEW 2

2. METHOD 3
2.1 LITERATURE SEARCH 3
2.2 RESEARCH FACILITY SURVEY 3

3. RESULTS 4
3.1 CITATIONS OF INTEREST 4

3.1.1 What would be considered the minimal flight instrumentation for safe VFR SNI
helicopter operations? 4
3.1.2 What would be acceptable pilot performance skills and abilities to conduct such
flights? 20
3.1.3 What should be the minimum amount of protected airspace required for the
VFR helicopter flying a SNI leg/route from a human performance standpoint? 34
3.2 RESEARCH FACILITY MATRIX 49

4. ADDITIONAL READINGS OF INTEREST 65

5. ORDERING DOCUMENTS 70
5.1 DEFENSE TECHNICAL INFORMATION CENTER (DTIC) 70
5.2 NATIONAL TECHNICAL INFORMATION SERVICE (NTIS) 70
5.3 HUMAN SYSTEMS INFORMATION ANALYSIS CENTER (HSIAC) 71

ATTACHMENT A A-1

Search Strategy Statement
ATTACHMENT B B-1

Noncopyrighted Literature Search Results



ACKNOWLEDGMENTS

This work was supported by the Federal Aviation Administration (FAA) Office of the
Chief Scientist for Human Factors (AAR-100) under the auspices of the Human Systems
Information Analysis Center (HSIAC) Program Office, Contract No. SPO700-98-D-4001; Task
No. 01-004. HSIAC would like to thank and acknowledge Dr. Thomas R. Metzler (HSIAC
Director, Program Manager) and the contributions of Dr. Joe McDaniel (AFRL/HECI; HSIAC
COTR) and Dr. Michael Fineberg (HSIAC Chief Scientist) during the review process. In
addition, Judith Hecht provided excellent support in conducting the required commercial and
government literature searches for this project.

NOTICE

This report comprises two volumes. Volume | (HSIAC-SS-2001-003) is the final report
on Human Factors in Vertical Flight and noncopyrighted literature search results. Volume 1I
(HSIAC-SS-2001-004) contains pertinent copyrighted citations extracted from commercial
databases.

DISCLAIMER

The views, opinions, and/or findings contained in this report are those of the authors and
should not be construed as an official Federal Aviation Administration position, policy, or
decision, unless so designated by other documentation.



1. INTRODUCTION
1.1 BACKGROUND

This Human Systems Information Analysis Center (HSIAC) Search & Summary (S&S)
provides support to the Federal Aviation Administration (FAA) Office of the Chief Scientist for
Human Factors (AAR-100).

The FAA (AAR-100) provides human factors support to many organizations within the
FAA structure. In order to do so it often conducts applied research into human factors issues
impinging on the safe and efficient operation of commercial aircraft through our national
airspace. These research efforts in turn require comprehensive literature searches to provide the
basis from which to begin their original work.

1.2 PURPOSE

There are many topics of interest to AAR-100 researchers. One issue concerns the
simultaneous non-interfering operations (SNI) of visual flight rules (VFR) helicopters and fixed
wing traffic instrument flight rules (IFR) and VFR in the same airspace.

A technical report produced for the National Aeronautics and Space Administration states
the following with respect to SNI rotorcraft operations concept:

The possibility of designing non-conflicting procedures is provided for in
the FAA Rotorcraft Master Plan (1990) that states that developing a system to
satisfy increasing demand for IFR rotorcraft operations within the national
airspace system (NAS) has been a long-term charge of the aviation community.

The helicopter industry has long believed that the efficiency of IFR
rotary- and fixed-wing operations are constrained by having to operate within the
fixed-wing air traffic control (ATC) structure in both the terminal and en route
environments. Helicopter takeoffs and landings are delayed by waiting to be
sequenced into the landing pattern and fixed-wing aircraft also experience loss of
efficiency when operating behind the slower rotorcraft. The unique operating
capability of rotorcraft that allow these aircraft to takeoff and land without need
of runways is not being fully employed. This capability has engendered the
question of whether there is a need to develop a complementary and integrated
IFR operating environment for these aircraft.

With the development of new technologies that support navigation via
satellites such as Global Position System (GPS) and the potential application of
innovative ATC procedures, the probability of creating new procedures that
permit rotary- and fixed-wing aircraft to conduct simultaneous approaches and
departures without affecting or interfering with each other does exist. Of
particular interest are operations at busy metropolitan airports where the potential
exists for conflict between rotary- and fixed-wing aircraft using the same IFR
approacl:h and departure procedures during instrument meteorological conditions
(IMC).

To achieve this airspace redesign, it is necessary to evaluate new technological solutions
that will allow VFR/IFR helicopters to fly safely in SNI operations. This requirement raises

! Sawyer, B. M., Peisen, D. J., & Reuss, L. M. (1999). Simultaneous and non-interfering (SNI) rotorcraft operations (SAIC/TR 99-
01). Arlington, VA: SAIC.



several human factors questions that pertain to vertical flight operations that must be answered
before SNI operations can become a reality.

1.3 SCOPE

The FAA requires information in the area of human factors associated with vertical flight

(or helicopter, rotorcraft, tilt-rotor) operations within the NAS. Thus, the Office of the Chief
Scientist for Human Factors must have a comprehensive understanding of (1) the extent of
national and international human factors research directed toward vertical flight air crew
performance especially dealing with flight and navigation instrumentation; (2) the most
significant research along with its conclusions and recommendations; and, (3) the national and
international vertical flight research resources available to include government labs, universities,
and contractors.

This HSIAC S&S effort was designed to provide a broad base of literature and research
citation resources that will allow the FAA AAR-100 to pursue answers to the following
guestions:

o What would be considered the minimal flight instrumentation for safe VFR SNI helicopter
operations?

e What would be acceptable pilot performance skills and abilities to conduct such flights?
What should be the minimum amount of protected airspace required for the VFR helicopter
flying a SNI leg/route from a human performance standpoint?

1.4 OVERVIEW

A brief description of the research method used to identify relevant Vertical Flight
Human Factors information is provided in Section 2, METHOD. Section 3, RESULTS, contains
a listing of relevant citations grouped by the specific questions FAA researches would like to
address. In addition, a matrix of available national and international vertical flight research
resources is included in this section. ADDITIONAL READINGS OF INTEREST, Section 4,
contains a list of relevant citations extracted from in-house or local technical library resources.
Instructions for ordering documents are provided in Section 5, ORDERING DOCUMENTS.
Finally, attachments to this report contain the literature search keyword list and strategy, and
noncopyrighted citations and abstracts retrieved primarily from the DTIC Technical Reports
database.

Copyrighted search results extracted from relevant commercial databases are included in the
accompanying report, Human Factors in Vertical Flight Simultaneous Non-interfering Operations
(SNTI), Volume 11: Copyrighted Literature Search Results.



2. METHOD
2.1 LITERATURE SEARCH

To support the FAA Office of the Chief Scientist for Human Factors, HSIAC has
conducted a broad search for literature and information sources related to human factors in
vertical flight. The literature search encompassed documents focused on control and display
technology, pilot/operator performance, and airspace requirements. Using the strategy outlined in
Attachment A, a literature search was conducted in the following government and commercial
database resources:

Science Citations Index

Transportation Research Information Service (TRIS)
NASA Technical Reports Server (NTRS)

World Wide Web Resources

v Aerospace Database

v' Compendex

v Defense Technical Information Center (DTIC) Technical Reports (TR)
v Human Systems Information Analysis Center (HSIAC) in-house database
v" INSPEC

v National Technical Information Service (NTIS)

v PsycINFO

v

v

v

v

The literature search revealed approximately 6000 citations and abstracts. At the FAA's
request, there was no attempt by HSIAC analysts to edit the search results; only minimal
formatting was undertaken to facilitate readability. The relevant public distribution material is
compiled into Attachment B of this report. Material retrieved from copyrighted sources is found
in an accompanying volume entitled, Human Factors in Vertical Flight Simultaneous Non-
interfering Operations (SNI), Volume I1: Copyrighted Literature Search Results.

2.2 RESEARCH FACILITY SURVEY

In addition to literature search results, HSIAC has prepared a list of international research
facilities (Government, Academic, and Commercial) having subject matter expertise in the area of
human factors associated with helicopter aircrew performance. The list includes, where possible,
points of contact with current phone, email, and addresses as well as a brief capabilities overview
or research highlight. A matrix developed to compile this information is found in Section 3.2 of
this report.



3. RESULTS
3.1 CITATIONS OF INTEREST

Based on a review of the citations and abstracts found in attachment B and the
accompanying volume, Human Factors in Vertical Flight Simultaneous Non-interfering
Operations (SNI), Volume 1I: Copyrighted Literature Search Results, special attention should be
given to the documents cited below as they may contain relevant information to guide future FAA
AAR-100 research activities in the identified areas of interest. To aid in locating the desired
reference, the following are grouped by the specific questions FAA researches would like to
address, and indexed to the HSIAC S&S volume and page number. While there is some overlap
in the material cited, this categorization may assist in locating bibliographic material. Please note
the literature search attachment to this report and the accompanying volume of copyrighted
material contain many additional citations of value, and should be reviewed carefully for
information of specific interest.

3.1.1 What would be considered the minimal flight instrumentation for safe VFR SNI
helicopter operations?

Citation Volume
Page No.
Rehmann, A. J. (1987). Rotorcraft TCAS (Traffic Alert and Collision Avoidance System) Vol. |
evaluation group 3 results (DOT/FAA/CT-TN87/21). Atlantic City, NJ: Federal Pg. B-373

Aviation Administration Technical Center. (DTIC No. ADA191719)

This report documents the operational flight test of a prototype

Traffic Alert and Collision Avoidance System (TCAS) installed in a
Sikorsky S-76 helicopter. The prototype TCAS, programmed to encompass
the functions of a TCAS I, was flown to five east coast terminal

cities, and operated along defined helicopter routes therein. The test

results validated the minimum proposed TCAS I configuration. Further
results recommend enhancements, to be included as options to improve

the usefulness of TCAS I. Keywords: Helicopter safety; Helicopter
accident prevention; Aviation safety.

Harwood, K. & Wickens, C. D. (1991). Frames of reference for helicopter electronic Vol. Il
maps: The relevance of spatial cognition and componential analysis (1992-41299- Pg. B-20
0001). International Journal of Aviation Psychology, 1(1), pp. 5-23.

Computer-generated map displays for Nap-of-the-Earth and
low-level helicopter flight were configured according to research
on maps, navigational problem solving, and spatial cognition in
large-scale environments. Interest centered on different
frame-of-reference representations. The north-up map emphasized
consistency of object location, characteristic of an

earth-centered frame of reference. The track-up map emphasized
map-terrain congruency, characteristic of an ego-centered frame
of reference. 20 skilled male pilots used the maps to complete
navigational tasks that occurred within a realistic simulation
program. Findings reveal pattern of map-task dependencies.
(PsycINFO Database Record (c) 2000 APA, all rights reserved)

Hart, S. G. (1988). Helicopter human factors. In E. L. Wiener & D. C. Nagel (Eds.), Vol. Il
Human Factors in Aviation (pp. 591-638). San Diego, CA: Academic Press. Pg. B-24



Citation Volume

Page No.
Tatro, J. S. & Roscoe, S. N. (1986). An integrated display for vertical and translational Vol. Il
flight: Eight factors affecting pilot performance. Human Factors, 28(1), 101-120. Pg. B-27

The goal of this chapter is to review the many factors that
affect the performance and workload of military and civilian
helicopter pilots and to discuss significant deficiencies in
research, design, and operational procedures /// typical
helicopter flight tasks /// cockpit environment / vibration /
noise / temperature /// helicopter controls /// information
requirements / direct visual information / spatial disorientation
(PsycINFO Database Record (c) 2000 APA, all rights reserved)

Legacqz, J. V., Gerdes, R. M., Forrest, R. D., & Merrill, R. K. (1981). Investigation of Vol. Il
control, display, and crew-loading requirements for helicopter instrument approach. Pg. B-219
Journal of Guidance and Control, 4(6), pp. 614-622.

No Abstract Available

Braithwaite, M. G., Durnford, S. J., Groh, S. L., Jones, H. D., Higdon, A. A., Estrada, A.,  Vol. Il
& Alvarez, E. A. (1998). Flight simulator evaluation of a novel flight instrument Pg. B-9
display to minimize the risks of spatial disorientation. Aviation Space and
Environmental Medicine, 69(8), pp. 733-742.

Spatial disorientation (SD) in flight remains a major source of
attrition. Many SD accidents would occur regardless of the
instrument display in use, since the aircrew are simply not
looking at the instruments. However, there are a number of
accidents which might be amenable to improved instrument
displays. In an attempt to improve maintenance and reattainment
of correct orientation with a reduced cognitive workload, a novel
instrument display has been developed. This paper describes an
assessment of the display in a UH-60 helicopter flight simulator,
and tested the hypothesis that during instrument flight and
recovery from unusual attitudes, the novel display permits a more
accurate maintenance and reestablishment of flight parameters
than the standard flight instruments. 16 male aviators (aged
25-48 yrs) flew a simulated instrument flight profile and
recovery from unusual attitudes using both the standard flight
instruments and the novel display. When compared with the
standard instruments, both control of flight parameters and
recovery from unusual attitudes were significantly improved and
cognitive workload was reduced when using the novel display.
(PsycINFO Database Record (c) 2000 APA, all rights reserved)

Horn, J. F., Calise, A. J., & Prasad, J. V. R. (2001). Flight envelope cueing on a tilt-rotor ~ Vol. Il
aircraft using neural network limit prediction. Journal of the American Helicopter Pg. B-108
Society, 46 (1), pp. 23-31.

A method for using neural networks to provide predictive flight envelope limit
information was developed. The method was applied to provide a tactile cueing
system for normal load factor and angle-of-attack buffet limits on the V-22 tilt-
rotor aircraft. Results from a real-time piloted simulation showed that the system
enabled the pilot to maneuver along the flight envelope boundaries without
exceeding the limits. Results indicated that the approach has the potential to
expand the effective safe maneuvering flight envelope of aircraft with structural
load limits. Tilt rotor aircrafts Flight envelope cueing.



Citation Volume
Page No.

Sadovnik, L., Manasson, V., & Mino, R. (2000). Helicopter obstacle detection radar Vol. Il
system. In Enhanced and Synthetic Vision 2000 (pp. 2-12). Bellingham, WA: Society  pg. B-112
of Photo-Optical Instrumentation Engineers.

A MMW helicopter obstacle visualization radar system (HOVRS) is
demonstrated by WaveBand with the support of BAE System. This system is
capable of airborne detection of various obstacles. In particular, it will detect
thin, 1 cm in diameter, wires from a distance of 600 m. An affordable HOVRS is
possible because of the use of WaveBand's novel scanning antenna, with
resolution enhanced by post-processing. The unique antenna presents a low-cost,
lightweight and low profile alternative to the traditional gimbal mount. This
antenna provides a crucial capability to the HOVRS, leading to high-resolution
MMW imaging. Helicopter obstacle visualization radar systems (HOVRS)

Hannen, M .D. (1999). Rotorcraft Pilot's Associate: Design and evaluation of an Vol. Il
intelligent user interface for cockpit information management. Knowledge-Based Pg. B-116
Systems, 12, 8, pp. 443-456.

The US Army's Rotorcraft Pilot's Associate (RPA) program is developing an
advanced, intelligent “associate' system for flight demonstration in a future
attack/scout helicopter. A significant RPA component is the intelligent user
interface known as the Cockpit Information Manager (CIM). This paper
describes the high-level architecture of the CIM, with emphasis on its pilot-
perceptible behaviors: Crew Intent Estimation, Page Selection, Symbol
Selection/Declutter, Intelligent Window Location, Automated Pan and Zoom,
and Task Allocation. We then present the subjective results of recent full mission
simulation studies using the CIM to illustrate pilots' attitudes toward these
behaviors and their perceived effectiveness. Intelligent user interfaces Cockpit
information management (CIM)

Haas, E. C. (1998). Can 3-D auditory warning enhance helicopter cockpit safety? In Vol. Il
Proceedings of the Human Factors and Ergonomics Society (pp. 1117-1121). Santa Pg. B-116
Monica, CA: Human Factors and Ergonomics Society

The design and use of 3-D auditory warning signals can potentially enhance
helicopter cockpit safety. A study was conducted to determine how quickly
helicopter pilots could respond to helicopter malfunction warning signals in a
simulated cockpit environment when four different signal functions (fire in left
engine, fire in fight engine, chips in transmission, shaft-driven compressor
failure) were presented in three different presentation modes (visual only, visual
plus 3-D auditory speech signals, visual plus 3-D auditory icons). The dependent
variable was pilot response time to the warning signal, from the time of signal
onset to the time that the pilot manipulated the collective control in the correct
manner. Subjects were 12 U.S. Army pilots between the ages of 18 and 35 who
possessed hearing and visual acuity within thresholds acceptable to the U.S.
Army. Results indicated that signal presentation was the only significant effect.
Signal function and the signal presentation x signal function interaction were not
significant. Post hoc test results indicated that pilot response time to the visual
signals supplemented with 3-D audio speech or auditory icon signals was
significantly shorter than that to visual signals only. The data imply that 3-D
audio speech and auditory icon signals provide a safe and effective mode of
warning presentation in the helicopter cockpit. Auditory warnings



Citation Volume
Page No.
Schueler, D., Durkin, J., & Funchion, R. (1999). Adaptation of a ground proximity Vol. Il
warning system for rotorcraft. Annual Forum Proceedings—American Helicopter Pg. B-121
Society, 1, 293-299.
Ground Proximity Warning Systems have experienced considerable success as a
safety back-up device for fixed wing aircraft applications. Transferring this
concept to a Rotorcraft, however, requires compensation for a type of aircraft
that is intentionally flown at low altitudes, relatively slow airspeeds, and in most
cases provides no definitive cues as it transitions to a landing or hovering state.
The Naval Air System Command has chosen a system for selected helicopters in
the Navy and Marine Corps inventory which has shown considerable promise
during developmental and operational testing. The system incorporates a
predictive warning algorithm which issues warnings based on the dynamic state
of the aircraft rather than fixed altitudes alone. Other available features include a
pilot selectable altitude warning, as well as warnings for excessive bank angle,
gear-up landing, tailstrike, descent below ILS glideslope, and altitude loss
immediately after takeoff. Predictive warning algorithm

Iseler, L. (1998). Piloted simulator investigation of category A civil rotorcraft terminal Vol. Il
area cockpit displays. Journal of the American Helicopter Society, 43(3), 185-194. Pg. B-128

A piloted simulation experiment was conducted in the NASA Ames Research
Center Vertical Motion Simulator as a preliminary investigation of the use of
integrated cockpit displays in terminal area operations for Category A civil
rotorcraft. Category A is the transport category of rotorcraft which are required
to be able to recover from an engine failure and continue flying. A UH-60 Black
Hawk model was used for the simulation, with modifications made to the power
available to simulate a civil rotorcraft. Hovering backups were flown from a
confined area, raised vertiport site to a takeoff decision point (TDP), followed by
normal flyout. Pilots flew the task with the standard Black Hawk instrument set
of with one of two integrated formats presented on a color, panel-mounted
display. Engine failures were randomly inserted slightly before and slightly after
the TDP. The pilot was instructed to make a visual landback to the pad when an
engine failed prior to reaching the TDP and to continue the flyout when an
engine failed after passing through the TDP. Weather conditions were varied
from calm, clear conditions to low visibility and ceilings, with crosswinds and
turbulence. Evaluations were conducted with seven pilots. Objective and
subjective data describing task performance and pilot workload were collected. It
was hypothesized that even without the benefit of display assistance, pilots
would achieve better performance handling an engine failure by using integrated
displays during the all-engines-operating back up phase prior to the engine
failure occurring. As expected, the pilots were able to maintain more precise
flight path control during the backup with the integrated display. This precise
control, in turn, placed the pilot in a better situation from which to handle an
engine failure. Pilot recognition of the TDP location was also highly improved
with an integrated display. Emergency landbacks, on runs using the integrated
display during the backup portion, were all performed within the specified
tolerances. Some of the landbacks using the standard instrument set, however,
exceeded the adequate performance parameters. Cooper-Harper Handling
Qualities Ratings confirmed that pilot workload was reduced and pilots were able
to fly more consistently within the desired performance parameters with the
integrated display than with the standard instruments and visual cues. Piloted
simulators Civil rotorcraft Black Hawk helicopter Panel mounted display Engine
failure Takeoff decision point



Citation

Klein, P.
civil

D. & Nicks, C. 0. (1998). Flight director and approach profile development for
tiltrotor terminal area operations. In Proceedings of the 1998 54™ Annual

Forum—American Helicopter Society, 2, 1120-1133.

Kreitmai

Flight director guidance, display symbology, and approach profiles have been
developed and evaluated at Bell Helicopter Textron Inc. using the XV-15
experimental tiltrotor aircraft. The aircraft was equipped with a limited authority
digital stability and control augmentation system (SCAS) developed at Bell, a
discrete nacelle control system that moves the nacelles to selected positions in
response to pilot commands, a differential global positioning system (DGPS)
airborne receiver and antennas, a flight director computer, and a liquid crystal
display (LCD) in the left side of the instrument panel. Carrier phase differential
corrections were used in the DGPS to determine aircraft position, altitude, and
groundspeed. Flight director guidance laws were developed to control aircraft
flight path, groundspeed, and configuration. Approach profiles that included
reconversions from airplane to helicopter mode and glideslope angles of 6 and 9
degrees were evaluated. The aircraft and flight director system were used for the
NASA/ARMY/Bell XV-15 acoustic test in June 1997 where profiles involving
segmented glideslopes were executed. The profiles executed during the flight test
evaluations and acoustic test are the first instrument flight rules (IFR) precision
approaches flown in a tilt-rotor aircraft. Flight director guidance Stability and
control augmentation systems (SCAS) Instrument flight rules Civil tiltrotor
aircraft

r-Steck, W., Wolframm, A. P., & Schuster, A. (1996). Heliradar: the pilot's eye

for flights in adverse weather conditions. Enhanced and Synthetic Vision 1996, 2736,

35-4

1.

In 1992 Eurocopter Deutschland and Daimler-Benz Aerospace started a research
program to investigate the feasibility of a piloting radar based on the so-called
ROSAR technology: HELIRADAR. While available radar instruments are not
capable of guiding a helicopter pilot safely under poor visibility conditions due to
lack of resolution and lack of height information, ROSAR technology, a
Synthetic Aperture Radar based on Rotating antennas, has been the promise to
overcome these deficiencies. Based on ROSAR technology HELIRADAR has
been designed to provide a video-like image whose resolution is good enough to
safely guide a helicopter pilot under poor visibility conditions to the target
destination. To yield very high resolution a similar effect as for Synthetic
Aperture Radar systems can be achieved by means of a rotating antenna. This
principle is especially well suited for helicopters, since it allows for a stationary
carrier platform. Additional rotating arms with antennas integrated in their tips
are mounted on top of the rotating rotor head. While rotating, the antenna scans
the environment from various visual angles without assuming a movement of the
carrier platform itself. The complete transmitter/receiver system is fixed mounted
on top of the rotating axis of the helicopter. The antennas are mounted at the four
ends of a cross and rotate at the same speed as the rotor. The received radar
signals are transferred through the center of the rotor axis down into the cabin of
the helicopter, where they are then processed in the PolyCluster type high
performance digital signal processor. Heliradar

Dennison, T. W. & Gawron, V. J. (1996). Tools and methods for helicopter user interface
development and test. In Proceedings of the 1996 52" Annual Forum—American
Helicopter Society, 2, 1141-1147.

The various human factor tools and test methods used in the development and

Volume
Page No.

Vol. Il
Pg. B-131

Vol. Il
Pg. B-141

Vol. Il
Pg. B-145



Citation

design of helicopters are discussed to provide an inventory of these tools within a

framework based on the iterative and recursive nature of the design process, not
step-by-step instructions. Inexpensive, low fidelity examples, as well as very
expensive representations of the product in use in its environment, are presented.
Distinction was made between tools that test the physical crew station interface
and tools that test the perceptual and cognitive interface. The strengths and
limitations of each tools are also discussed, including some sources, cost and
references. Helicopter user interface

Kimberlin, R. D. (1996). Civil single pilot IFR certification—procedures pitfalls. In
Proceedings of the 1996 52" Annual Forum—American Helicopter Society, 2, 971-
978.

This paper describes the procedures used and problems encountered during the
certification of a McDonnell-Douglas MD-369E helicopter for single pilot
instrument flight. To maximize the utilization of the private helicopter, it should
be certified for all weather operation. It can be accomplished for a single pilot
without all axis stability augmentation, provided that adequate instrument

displays are used and that human factors are considered to reduce pilot workload.

This project demonstrated that current IFR certification regulations are not
formulated for light helicopters and may present roadblocks to certification.
However, it also demonstrated that single pilot IFR certification with minimum
stability augmentation is possible and can offer potential safety benefits.
McDonnel Douglas MD 369E helicopters Single pilot instrument flight
Instrument flight rules (IFR)

Bhanu, B., Das, S., Roberts, B., & Duncan, D. (1996). System for obstacle detection
during rotorcraft low altitude flight. IEEE Transactions on Aerospace and Electronic
Systems, 32(3), 875-897.

An airborne vehicle such as a rotorcraft must avoid obstacles like antennas,
towers, poles, fences, tree branches, and wires strung across the flight path.
Automatic detection of the obstacles and generation of appropriate guidance and
control actions for the vehicle to avoid these obstacles would facilitate
autonomous navigation. The requirements of an obstacle detection system for
rotorcraft in low-altitude Nap-of-the-Earth (NOE) flight based on various
rotorcraft motion constraints is analyzed here in detail. It argues that an
automated obstacle detection system for the rotorcraft scenario should include
both passive and active sensors to be effective. Consequently, it introduces a
maximally passive system which involves the use of passive sensors (TV, FLIR)
as well as the selective use of an active (laser) sensor. The passive component is
concerned with estimating range using optical flow-based motion analysis and
binocular stereo. The optical flow-based motion analysis that is combined with
on-board inertial navigation system (INS) to compute ranges to visible scene
points is described. Experimental results obtained using land vehicle data
illustrate the particular approach to motion analysis. Obstacle detection system
Rotorcraft Active sensors Passive sensors Motion analysis Binocular stereo

Weiland, M. Z., Convery, B. A,, Zaklad, A. L., Zachary, W. W., Fry, C. A., & VVoorhees,
J. W. (1993). Active man machine interface for advanced rotorcraft. In Proceedings
of the 37" Annual Meeting of the Human Factors and Ergonomics Society, 2, 1032.
The proliferation of digital avionic information presented to pilots has produced
a critical need for intelligent avionic information management, particularly in the
area of Caution, Warning, and Advisory (CWA) systems. This demonstration
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illustrates the role of an Active Man Machine Interface (AMMI) in the context of
CWA systems in rotorcraft of the future. The basis of the AMMI's intelligence
demonstrated here is provided by a cognitive model that 1) prunes the alert
stream to only those messages that have meaning to the pilot depending on the
tactical context, and 2) provide context-sensitive advice on the basis of the
tactical context. The CWA AMMI is currently being designed using COGNET,
an cognitive modeling methodology (Zachary, 1989), and implemented using
BATON, a set of software tools used to implement and embed COGNET models
into existing systems (Zachary et al, 1991). Rotorcraft Digital avionic
information Active man machine interface

Wilkins, R. R. (1990). Rotorcraft human factors man...machine...environment. SAE Vol. Il
Transactions 1990, 99, Section 1, 2185-22009. Pg. B-181

Some aspects of Human Factors have long been a neglected area in rotorcraft
design. This is true of such areas not directly influenced by motion and workload
studies: the areas of human factors missing from the domain of human factors are
those not included in the engineering set, but in the psychological and
physiological set. Rotorcraft human factors issues are many of the same
developed or determined for the aircraft/airplane category and can be divided
into groups such as the man, machine, environment. Included are the issues of
operating criteria (environment) of the rotorcraft and its pilots, design criteria to
aid that pilot to alleviate stress and enable a functional cockpit (machine), and the
issues of how best to train the pilot (man), mentally and physically, to
accomplish the tasks set before him. Systems such as aircraft design and
operation, crew physiology and training and airspace management need to be
revamped and updated. Solutions must be developed and implemented to better
design, man, train and utilize rotorcraft in the future. This will take a coordinated
effort by the regulatory agencies and the industry. Rotorcraft human factors Fly-
by-wire digital automatic flight controls Airspace management Multifunction
displays Rotorcraft design

Schroeder, J. A. & Merrick, V. K. (1992). Control and display combinations for blind Vol. Il
vertical landings. Journal of Guidance, Control, and Dynamics, 15(3), 751-760. Pg. B-181

Several hover control and display concepts were evaluated in flight on a variable-
stability helicopter. The control and display concepts enable precise hover
maneuvers, station keeping, and vertical shipboard landings in zero-visibility
conditions and until now have been evaluated only in piloted simulations. A new
display design method is presented that attempts to attain the same pilot-vehicle
performance regardless of the level of control augmentation. The display design
method was first examined analytically with the control dynamics in the context
of the pilot's desired guidance strategy. Then, while fully hooded, three pilots
performed landing-pad captures followed by vertical landings with attitude-rate-
command/attitude-hold, attitude-command/attitude-hold, and translational-
velocity-command control systems. Of the 28 piloted blind landings, 25 were
within 5 ft and 14 were within 2 ft of the specified touchdown point. Blind
landing capability All weather approaches Vertical shipboard landings

Eshow, M. M. (1992). Flight investigation of variations in rotorcraft control and display Vol. Il
dynamics for hover. Journal of Guidance, Control, and Dynamics, 15(2), 482-490. Pg. B-188
This paper describes a flight investigation of the handling qualities issues
associated with variations in display dynamics for varying levels of vehicle
augmentation. The experiment was conducted on the NASA/Array CH-47B

10



Citation

Variable-Stability Research Helicopter using its model-following control system
and a color, panel-mounted display. A display law design method developed and
flight tested previously was refined and expanded to account for guidance
effects. Specifically, for rate, attitude, and velocity command vehicle response
types, both integrator-like and gain-like display controlled element dynamics
were evaluated in two hovering tasks conducted in simulated zero-visibility
conditions. The tasks were performed both with and without automation of the
vertical and directional axes to assess the impact of divided attention on
performance and work load. Quantitative and subjective data describing the

pilots' ability to perform the tasks were collected and analyzed, and pilot-vehicle-

display dynamics were identified. Results indicated that gain-like display
dynamics were generally preferred and resulted in better inner-loop tracking and
higher inner-loop crossover frequencies, while not degrading outer-loop position
performance. Display Dynamics Display Law Design Method Hover Pilot
Vehicle Display Dynamics Gain Like Display Dynamics Display Format

Swenson, H. N. (1991). Computer aiding for low-altitude helicopter flight. In 47" Annual
Forum Proceedings—American Helicopter Society.

A computer-aiding concept for low-altitude helicopter flight has been developed
and evaluated in a real-time piloted simulation. The concept included an optimal
control trajectory-generation algorithm based on dynamic programming, and a

head-up display (HUD) presentation of a pathway-in-the-sky, a phantom aircraft,

and flight-path vector/predictor symbol. The trajectory-generation algorithm uses

knowledge of the global mission requirements, a digital terrain map, aircraft
performance capabilities, and advanced navigation information to determine a
trajectory between mission waypoints that minimizes threat exposure by seeking
valleys. The pilot evaluation was conducted at NASA Ames Research Center's
Sim Lab facility in both the fixed-base Interchangeable Cab (ICAB) simulator
and the moving-base Vertical Motion Simulator (VMS) by pilots representing
NASA, the U.S. Army, and the U.S. Air Force. The pilot manually tracked the
trajectory generated by the algorithm utilizing the HUD symbology. They were
able to satisfactorily perform the tracking tasks while maintaining a high degree
of awareness of the outside world. Low-Altitude Helicopter Flight Real-Time
Piloted Simulation Head-Up-Display (HUD) Trajectory Generation Algorithm
Helicopter Maneuvering Penetration Guidance Algorithm

Geist, D. & Fried, Z. (1991). Functionally integrated aircraft instrumentation for the next
generation commercial helicopter. In 47" Annual Forum Proceedings—American
Helicopter Society, 1057-1065.

An Integrated Instrumentation Display System (11DS) was designed to meet the
aircraft instrumentation requirements of Federal Aviation Regulation, Part 27,
certification of commercial light helicopters. Criteria were defined that would
allow an assessment of selected functions for integration into one unit. The goal
was to provide a compact instrumentation system to monitor and display the
performance of various aircraft subsystems. An aircraft subsystem monitoring
feature provides a means to acquire knowledge of the health of the aircraft
subsystems. Engine performance can be monitored in real-time, which allows
aircraft operators to better schedule repair/overhaul activities. Also, maintenance
personnel can transfer collection of aircraft operational information to a ground
based computer for determining trending and maintenance actions. Vibration
monitoring is provided to the helicopter user with a simple and convenient means
of acquiring the information needed to minimize vibration caused by mass and
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aerodynamic imbalance in the rotor and NOTAR fan system. The display consists
of color, Liquid Crystal Display (LCD) panels which allows the flexibility of
integrating the specified sensor data and caution/warning information onto a
display packaged as one unit. Functionally Integrated Aircraft Instrumentation
Liquid Crystal Displays Commercial Light Helicopters NOTAR Fan System
Repair/Overhaul Activities

Stringer, P. G. (1990). Opportunities to improve helicopter cockpit displays; a pilot's Vol. Il
perspective. Aerospace Technology Conference and Exposition, Oct. 1-4, 19901. Pg. B-199
Warrendale, PA: Society of Automotive Engineers.

Human error remains as the major cause/factor identified in both civil and
military helicopter accident reports. This paper identifies some opportunities for
improving helicopter operational performance and reduce human error accidents
based on critical event analysis of accident reports and associated operational
requirements. Analysis identified areas where the pilot was overloaded and
information available to the pilot was inadequate for the particular situation.
These results suggest several areas where the task demands could be made more
compatible with the pilot capabilities for improved performance, fewer errors,
and timely decisions in critical situations. Two areas addressed are power/flight
performance management and obstacle avoidance. This information can be
useful in developing helicopter automation and electronic display systems that
improve safety and mission reliability. Helicopter Cockpit Displays Pilot Error
Critical Events Analysis Army Helicopter Accidents

Hess, R. A. & Gorder, P. J. (1990). Design and evaluation of a cockpit display for Vol. Il
hovering flight. Journal of Guidance, Control, and Dynamics, 13(3), 450-457. Pg. B-199
A simulator evaluation of a cockpit display format for hovering flight is
described. The display format is based on the position-velocity-acceleration
representation similar to that used in the Pilot Night Vision System in the Army
AH-64 helicopter. By only varying the nature of the display law driving the
‘primary’ indicator in this format, i.e. the acceleration symbol, three candidate
displays are created and evaluated. These range from a status display in which
the primary indicator provides true acceleration information, to a command
display in which the primary indicator provides flight director information.
Simulation results indicate that two of the three displays offer performance and
handling qualities that make them excellent candidates for future helicopter
cockpit display systems. Hovering

Ram, B. & Skinner, L. (1986). Prioritization of information for a helicopter pilot. Vol. Il
Proceedings of the 1986 IEEE International Conference on Systems, Man and Pg. B-205
Cybernetics (pp. 1238-1241). Atlanta, GA: IEEE.

Recent trends in helicopter technology have increased the information-processing
content of a helicopter pilot's task. One aspect of this information-processing role
is the prioritization of the information presented to the pilot during flight. A
description is given of work in progress on a project to develop a methodology
for this prioritization., INFORMATION PRIORITIZATION HELICOPTER
PILOTS

Stiles, L. (1985). Sikorsky aircraft crew station technology research helicopter. Fourth Vol. Il
Aerospace Behavioral Engineering Technology Conference Proceedings (pp. 143- Pg. B-205
150). Warrendale, PA: Society of Automotive Engineers.
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Sikorsky Aircraft has developed a new research helicopter dedicated to the study
of crew station technology. A high visibility single seat cockpit has been added
to an S-76 airframe just forward of the existing cockpit. The new cockpit is
linked to the aircraft systems via a variable stability fly-by-wire flight control
system and is equipped with various display media, including touch sensitive
CRTs, a voice interactive system, head-up display, and a visually-coupled wide
field of view helmet-mounted display system. The aircraft can be operated
autonomously from the new crew station, with an independent safety pilot
position retained at the original right pilot station. This aircraft will permit the
evaluation of advanced control and display concepts in the agile S-76 air vehicle
under a full range of flight conditions. CREW STATIONS ROTORCRAFT
DESIGN FLY-BY-WIRE FLIGHT CONTROL RESEARCH COCKPIT

Chais, R. I. & Simpson, W. E. (1985). Investigation of technology needs for avoiding Vol. Il
helicopter pilot error related accidents — Final report. NASA Contractor Report Pg. B-214
(NSCRAQ 0565-7059).

This report documents the study effort to investigate pilot error related accidents
in helicopters to identify areas in which new technology could reduce or
eliminate the underlying causes of these human errors. The study drew from the
aircraft accident data base at the U. S. Army Safety Center at Ft. Rucker,
Alabama, as the source of data on helicopter accidents. The analytical approach
involved review of a randomly selected sample of 110 accident records on a
case-by-case basis to assess the nature of problems which need to be resolved
and applicable technology implications. The report identifies six technology
areas in which there appears to be a need for new or increased emphasis.

Green, D. L. (1982). Cockpit integration from a pilot's point of view. Helicopter Handling  Vol. Il
Qualities, Proceedings of a Specialists Meeting (pp. 171-181). Washington, DC: Pg. B-218
NASA Science and Technology Information Branch.

HELICOPTER COCKPIT AND CONTROL SYSTEM DESIGN
IMPROVEMENT OF PILOT PERFORMANCE MARGINAL AND
INSTRUMENT FLIGHT CONDITIONS HELICOPTER USE OF
COLLECTIVE NEED FOR GOOD DOWNWARD PERIPHERAL VISIBILITY
HORIZONTAL GLARE SHIELD PROFILE

Lebacqz, J. V., Forrest, R. D., Gerdes, R. M., & Merrill, R. K. (1981). Investigation of Vol. Il
control, display, and crew-loading requirements for helicopter instrument approach. Pg. B-219
Collection of Technical Papers — AIAA Guidance and Control Conference (pp. 281-

295). New York, NY: AIAA.

No Abstract Available

Entin, E. B. (1998). The effects of dynamic updating of tactical information on situation Vol. Il
awareness and performance in an attack helicopter domain. In SMC'98 Conference Pg. B-231
Proceedings, Vol. 4, pp. 3602-3607. New York, NY: IEEE.

As part of a research program investigating tactical situation
awareness (SA) in attack helicopter missions, we investigated
alternative methods for displaying dynamically changing tactical
information to maintain high levels of SA and task performance.
We conducted two experiments in which we investigated display
features that could improve SA and performance, including
automatic updating of enemy and friendly unit locations, and
availability of unit history information. Subjects reported
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higher awareness of tactical changes with periodic updates than
continual real-time updates, but the periodic updates did not
help the crew ascertain which units had moved since the previous
update, a very important aspect of maintaining awareness of enemy
and friendly status and determining enemy intent. We also
compared textual and graphical methods for displaying traces of
unit movements, but found no differences in SA or performance
between the two methods. The research raised a number of
cognitive issues associated with dynamic updating of tactical

information and the display of unit histories

Weiland, M. Z., Convery, B. A, Zaklad, A. L., Zachary, W. W, Fry, C. A., & Vorhees,J.  Vol. I
W. (1993). Active man machine interface for advanced rotorcraft. In Proceedings of Pg. B-262
the 37" Annual Meeting of the Human Factors and Ergonomics Society (p. 1032).
Santa Monica, CA: Human Factors and Ergonomics Society.

The proliferation of digital avionic information presented to

pilots has produced a critical need for intelligent avionic
information management, particularly in the area of caution,
warning and advisory (CWA) systems. This demonstration
illustrates the role of an active man-machine interface (AMMI) in
the context of CWA systems in rotorcraft of the future. The basis

of the AMMI's intelligence is provided by a cognitive model that
(1) prunes the alert stream to only those messages that have
meaning to the pilot depending on the tactical context, and (2)
provides context-sensitive advice on the basis of the tactical

context. The CWA AMMI is currently being designed using COGNET, a
cognitive modeling methodology (Zachary, 1989), and implemented
using BATON, a set of software tools used to implement and embed
COGNET models into existing systems (Zachary et al., 1991)

Harwood, K. (1989). Cognitive perspectives on map displays for helicopter flight. In Vol. Il
Proceedings of the Human Factors Society 33" Annual Meeting (pp. 13-17). Santa Pg. B-289
Monica, CA: Human Factors Society.

Computer generated map displays in the present study were
configured according to previous research on maps, navigational
problem solving, and spatial cognition in large scale
environments. Interest centered on the representation of
different spatial relationships that would best support
helicopter navigational problem solving. One map display
emphasized the global relationships between objects in the
environment. The other map showed the pilot's relationship to
objects as he traveled through the environment. Twenty skilled
pilots used the maps to complete several navigational tasks that
occurred within a realistic simulation program tailored for
helicopter navigation. Findings indicate that the type of task
and mode of flight (low level or Nap of the Earth (NOE)) are
important determinants of map display effectiveness

Roscoe, S. N., Tatro, J. S., & Truijillo, E. J. (1984). The role of human factors in VTOL Vol. Il
aircraft display technology. Displays, Technology and Applications, 5(3), 149-153. Pg. B-301

Advances in avionics have made possible the implementation of
several display and control design principles that were once

14



Citation Volume
Page No.
impractical with conventional electromechanical display and
control technology. A system approach is applied to the design
and evaluation of integrated forward-looking and downward-looking
electronic pictorial displays for VTOL aircraft including
helicopters. Effects of critical display and control design
variables in horizontal displays for vertical and translational
flight are determined experimentally

Hoh, R. H. & Ashkenas, I. L. (1981). Effect of reduced visibility on VTOL handling Vol. Il
quality and display requirements. Journal of Guidance and Control, 4(2), 171-176. Pg. B-306
Available data have been used to quantify the intuitive idea that
acceptable levels of pilot workload (Cooper-Harper ratings and
commentary) for the low-speed and hover task are dependent on
outside visibility level, augmentation, and cockpit displays. An
outside visual cue scale is developed to quantify the
environmental conditions for the intended mission in a more
fine-grained manner than simply specifying visual meteorological
conditions or instrument meteorological conditions. A tentative
handling quality criterion for low speed and hover is developed
in terms of augmentation, outside visual cue level, and cockpit
display sophistication. In general, the criterion indicates that
rate augmentation is acceptable only in good visibility. Low
speed and hover in degraded levels of visibility require attitude
augmentation which must be upgraded to a translational rate
command system in zero visibility. Finally, there is evidence
that the most critical flight phase may be final deceleration to
hover as opposed to steady hovering

Strother, D. D. & Upton, H. W. (1975). Research on displays for V/STOL low-level and Vol. Il
IMC operations. In AGARD Conference Proceedings No. 148 on Guidance and Pg. B-311
Control of V/STOL Aircraft and helicopters at Night in Poor Visibility (pp. 18/1-

18/11). Neuilly sur Seine, France: AGARD.

A review is given of the result of several research studies
covering cockpit displays and their effect on the performance of
helicopter pilots. Conducted at Bell Helicopter Company, these
studies evaluated displays used for the guidance and control of
helicopters at night and in restricted visibility, especially for
operations at extremely low altitudes

McConkey, E. D. & Ace, R. E. (1982). Instrument approach aids for helicopters Vol. Il
(DOT/FAA/RD-82/6). Washington, DC: Federal Aviation Administration Systems Pg. B-330
Research and Development Service.

This report identifies the various instrument approach procedures that
are available to the helicopter operator. Emphasis is placed on the
recently approved Helicopter Only procedures, the criteria for which
are contained in Chapter 11 of the Terminal Instrument Procedures
Handbook. The objective of this study was to examine currently
available solutions to helicopter approach needs. The study also covers
new and innovative solutions to helicopter approach requirements. This
was accomplished by: Identifying the various navigation aids now being
used which may have general application to U.S. helicopter operations.
Describing typical locations of use, typical approach procedures, and
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minimums for each of these aids. Providing estimated equipment costs
for both the ground and airborne portions of these systems. Discussing
the rationale used to support the use of a particular aid at a
particular location or in a specific operational environment. Results
of this investigation are presented in the form of a series of
helicopter instrument approach options for the user. (Author)

Society of Automotive Engineers (1995). Integration of vertical flight aircraft into the Vol. Il
national airspace system (SAE Standard). Warrendale, PA: Author. Pg. B-371

The purpose of this document is to provide the propulsion engineer's
recommendations for the instrumentation that is required for the safe
operation and maintenance of turbine engines as installed in

helicopters. It should be used as a guide for cockpit layout, as well

as a reference for maintenance considerations throughout the propulsion
area. Propulsion instruments should receive attention early in the
design phase of the helicopter. within the scope of this document.

Decker, W. A., Bray, R. S., Simmons, R. C. & Tucker, G. E. (1993). Evaluation of two Vol. Il
cockpit display concepts for civil tiltrotor instrument operations on steep approaches.  pg. B-457
In Its Piloting Vertical Flight Aircraft: A Conference on Flying Qualities and Human
Factors (pp. 433-452). Moffett Field, CA: NASA Ames Research Center.

A piloted simulation experiment was conducted using the NASA Ames
Research Center Vertical Motion Simulator to evaluate two cockpit
display formats designed for manual control on steep instrument
approaches for a civil transport tiltrotor aircraft. The first display
included a four-cue (pitch, roll, power lever position, and nacelle
angle movement prompt) flight director. The second display format
provided instantaneous flight path angle information together with
other symbols for terminal area guidance. Pilots evaluated these
display formats for an instrument approach task which required a level
flight conversion from airplane-mode flight to helicopter-mode flight
while decelerating to the nominal approach airspeed. Pilots tracked
glide slopes of 6, 9, 15 and 25 degrees, terminating in a hover for a
vertical landing on a 150 feet square vertipad. Approaches were
conducted with low visibility and ceilings and with crosswinds and
turbulence, with all aircraft systems functioning normally and were
carried through to a landing. Desired approach and tracking performance
was achieved with generally satisfactory handling qualities using
either display format on glide slopes up through 15 degrees.
Evaluations with both display formats for a 25 degree glide slope
revealed serious problems with glide slope tracking at low airspeeds in
crosswinds and the loss of the intended landing spot from the cockpit
field of view.

Hindson, W. S., Hardy, G. H., Tucker, G. E., & Decker, W. A. (1993). Piloting Vol. Il
considerations for terminal area operations of civil tiltwing and tiltrotor aircraft. In Its  pg. B-458
Piloting Vertical Flight Aircraft: A Conference on Flying Qualities and Human
Factors (pp. 393-410). Moffett Field, CA: NASA Ames Research Center.

The existing body of research to investigate airworthiness,

performance, handling, and operational requirements for STOL and V/STOL
aircraft was reviewed for its applicability to the tiltrotor and

tiltwing design concepts. The objective of this study was to help
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determine the needs for developing civil certification criteria for
these aircraft concepts. Piloting tasks that were considered included
configuration and thrust vector management, glidepath control,
deceleration to hover, and engine failure procedures. Flight control
and cockpit display systems that have been found necessary to exploit
the low-speed operating characteristics of these aircraft are
described, and beneficial future developments are proposed.

Hale, S. (1987). Helicopter external vision requirements and visual display Vol. Il
characteristics: A report/bibliography (HEL-TN-6-87-REV-A). Aberdeen Proving Pg. B-594
Ground, MD: Human Engineering Laboratory.

A literature review was conducted to examine helicopter external vision
requirements and related visual display characteristics. Several

articles are summarized in annotated bibliography format. A subsequent
discussion section addresses the information contained in those

articles as well as relevant information contained in other documents.
Suggestions are made for future research.

Abbink, F. J. (1985). Systems, avionics and instrumentation of transport category Vol. Il
helicopters (NLR-MP-85066-U). Amsterdam, Netherlands: National Aerospace Lab.  pg. B-609
The development of helicopters for passenger transport is reviewed. The
systems, avionics, and instrumentation of an S-76 transport helicopter
used for offshore services are described. Developments in helicopter
avionics are discussed.

Formica, B. (1985). Avionics system for future civil helicopters. Final report (BMFT-FB-  Vol. I
W-85-005). Munich, German: Messerschmitt-Boelkow-Blohm G.m.b.H. Pg. B-620
Avionics and visual aids systems were tested to determine their
applicability to civil helicopters. Economical uses, compatibility with
the cockpit layout, the effects on the crew regarding work strain, and
their reliability and mission capability were studied. Visual aids
based on infrared imagery and light amplifying devices; central
displays; autonomous navigation systems; obstacle warning radar; and
central control and display units were considered.

Hartzell, E. J., Dunbar, S. L., Beveridge, R., & Cortilla, R. (1983). Helicopter pilot Vol. Il
response latency as a function of the spatial arrangement of instruments and controls.  pg. B-660
In Proceedings of the Annual Conference on Manual Control (pp. 345-364). Moffett
Field, CA: NASA Ames Research Center.

This study addresses the question of the spatial arrangement of
helicopter instruments and controls in terms of stimulus-response
compatibility. The results indicate that in airspeed and altitude
adjustment tasks the compatible placement of controls and displayed
information may result in a significant time savings and reduced
workload and therefore increased mission performance. Fitts' Law is
used as a dependent measure to assess the performance of subjects in a
discrete manual control task.

Hoffman, W. C., Curry, R. E., Kleinman, D. L., Hollister, W. M., & Young, L. R. (1975).  Vol. Il
Display/control requirements for VTOL aircraft (NASA-CR-145026; ASI-TR-75-26).  pg. B-796
Burlington, MA: Aerospace Systems, Inc.
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Quantitative metrics were determined for system control performance,
workload for control, monitoring performance, and workload for
monitoring. Pilot tasks were allocated for navigation and guidance of
automated commercial V/STOL aircraft in all weather conditions using an
optimal control model of the human operator to determine display

elements and design.

Clark, W. E. & Intano, G. P. (1975). Helicopter display improvement study. Final report Vol. Il
(IFC-TN-75-1). Randolph AFB, TX: Instrument Flight Center. Pg. B-844

This Technical Note, IFC-TN-75-1, presents the results of the USAF
Instrument Flight Center Helicopter Display Improvement Study
(CDG-PFH-1). A representative cross-section of active duty Air Force
Helicopter Pilots were sampled by means of a questionnaire. The
returned questionnaires provide a data base of approximately 20% of the
active helicopter force. Pilots responded to questions directed at

their current instrument panels, as well as future panel designs with
instrument location, lighting, and operation being addressed. Specific
displays were also treated in that pilots were asked to rate their
attitude indicators, altimeters, heading indicators and airspeed
displays. The desirability of stability augmentation systems, as well

as the priority the pilots place on augmenting the various axes is also
established. The remaining questions treated helicopter flight
directors, tape displays, navigation systems and the control and
performance concept of instrument flying.

Marsh, G. (2001). Too much too soon. Pilot information overload in military helicopters.  Vol. Il
Defense Helicopter, 20(1), 32, 34-36. Pg. B-930
Concepts related to the development of an intelligent, synthetic
pilot's assistant are described. Assistance is structured in such a way
as to mimic human behavior and provides mission support, "visual"
support, and internal situational awareness. Pilots will thus be
provided with a digital decision-maker for the mundane tasks, helping
them to concentrate on crucial stages of the mission. (AIAA)

Hoagland, M., Bordett, H., Chicoine, R., & Henschke, M. (2000). Human factors in the Vol. Il
design of a glass cockpit for the SH-2G(A). In AHS International Annual Forum, Vol.  pg. B-939
1, 479-486. Alexandria, VA: AHS International.

The SH-2G(A) helicopter, produced for the Royal Australian Navy (RAN)
by Kaman Aerospace Corp., is a major redesign of the USN SH-2G Super
SeaSprite. The SH-2G(A) helicopter upgrade included the removal of a,
‘analog gauge' cockpit design and the installation of an integrated
multidisplay and multi-input environment - a 'glass cockpit'.

Converting from a three-man crew for the USN SH-2G to the two-man crew
for the RAN SH-2G(A) presented unique challenges for safe and efficient
two-man crew operation. This paper addresses how the human factors
process was applied for the two-man crew using existing, modified, and
new controls and displays. (Author)

Green, D. L. & Kimberlin, R. D. (1995). Helicopter unique instrument approaches — Vol. Il
Trajectories, flying qualities, controls and displays. In SAE 1994 Transactions, Pg. B-1036
Journal of Aerospace, Vol 103, 2189-2200. Warrendale, PA: Society of Automotive
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Engineers.
The paper presents an argument for combining the precision of GPS with
robust slow speed agility of the helicopter to support the wide
implementation of a helicopter precision track GPS (HPT-GPS) instrument
approach. The autonomous nature of the approach suggests that it is
particularly suited for use at small airports and heliports. This
capability is then characterized as providing an affordable way to
facilitate the integration of rotorcraft into the National Airspace
System to facilitate commerce and emergency medical service to areas
that are otherwise poorly served by aviation during inclement weather.
The paper defines a new minimum approach airspeed (V(MAP)) which
applies to the last segment of the approach. This segment involves a
descent to a minimum descent altitude and continued flight to a
Helicopter Visual Descent Point which is expected to be located 150 ft
or more above or beyond the runway threshold. A series of charts is
used to explain the relationship between V(MAP) and the current minimum
airspeed for instrument flight. The paper concludes with a
justification for displaying both ground speed and airspeed and
suggests formats for both. (Author)

Tatro. J. S. & Roscoe, S. N. (1986). An integrated display for vertical and translational Vol. Il
flight. Eight factors affecting pilot performance. Human Factors, 28, 11-120. Pg. B-1272
As part of an overall research program to optimize both forward-looking
and downward-looking tactical situation displays for all-weather
instrument flight in vertical takeoff and landing (VTOL) aircraft, an
integrated horizontal situation display was developed for both vertical
and translational flight. This paper covers the developed and initial
experimentation of the downward-looking portion of the overall display
and control system. The effects of eight factors on pilot performance
were tested, and a multiple regression model of VTOL pilot performance
as a function of those eight factors was derived for each of three
dependent performance measures. Factors having important effects were
position error magnification, control order, prediction time, control
gain, tracking mode, and several of their interactions. (Author)

Remington, R. W. & Wiener, E. L. (1984). Man-machine interface requirements — Vol. 1l
advanced technology. In Its Technical Workshop: Advanced Helicopter Cockpit Pg. B-1296
Design Concepts (pp. 247-266). Moffett Field, CA: NASA Ames Research Center.

Research issues and areas are identified where increased understanding
of the human operator and the interaction between the operator and the
avionics could lead to improvements in the performance of current and
proposed helicopters. Both current and advanced helicopter systems and
avionics are considered. Areas critical to man-machine interface
requirements include: (1) artificial intelligence; (2) visual displays;

(3) voice technology; (4) cockpit integration; and (5) pilot work loads
and performance. (B.W.)

Hoh, R. H. & Ashkenas, I. L. (1979). Handling quality and display requirements for low Vol. Il
speed and hover in reduced flight visibility. In American Helicopter Society, Annual Pg. B-1435
National Forum Proceedings. Washington, DC: American Helicopter Society.

A classification scheme has been developed to account for outside
visual cues and cockpit displays in determining the required equivalent
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system forms for low speed and hover. Tentative criteria are presented
in terms of a visibility scale which quantifies environmental
conditions for the intended mission in a more fine-grained manner than
simply specifying IMC or VMC. There are indications that rate and
attitude systems may be used for partial IMC conditions but that a
translational rate command (TRC) system is required for low speed and
hover in zero visibility. In general, most experiments indicate that
advanced displays are not a substitute for augmentation. Tentative
limiting conditions are defined for rate and attitude systems, but more
data are required to define handling qualities for TRC systems. Since
the existing data base is primarily oriented toward command/response
characteristics, definition of the limiting conditions for turbulence

and large discrete wind shears also requires more data. ((Author))

Sams, D. D. & Web, E. G. (1975). Pilot control/display factors for helicopters (PIFX-H).  Vol. Il
In Survival and Flight Equipment Association, Annual Conference and Trade Exhibit  pg. B-1516
(pp. 109-113). Canoga Park, CA: Survival and Flight Equipment Association.

A three-phase program for pilot control/display factors of helicopters
is developed to investigate the full instrument potential of the
helicopter and then improve the instrument flight capabilities within
the helicopter operational mission environment. The study of Phase |
baseline flying revealed the capabilities and deficiencies within the
standard helicopter control-display system. The baseline study helped
establish an initial configuration of refined controls and displays.
Phase Il is being conducted to evaluate individually each feature of
the new controls and displays with the aim of reducing pilot workload

and enhance performance efficiency. (S.D.)

Rolek, E. P. (1974). Control-display-stability-augmentation system for low visibility Vol. Il
helicopter maneuvers. In Proceedings of the 18" Annual Meeting of the Human Pg. B-1517
Factors Society (pp. 255-258). Santa Monica, CA: Human Factors and Ergonomics
Society.

Helicopters cannot currently use their unique capabilities under low
or zero visibility conditions because they lack the necessary avionics.
Rather than pursuing a fully automatic system, several systems (e.g., 3
axis flight director) were developed which were almost totally under
manual control. This study used objective and subjective data to
evaluate these systems under simulated zero visibility conditions for
cruise and approach flight profiles. The data indicated that for almost
all cases these systems increased performance and decreased workload
when compared to using situation-only displays. ((Author))

3.1.2 What would be acceptable pilot performance skills and abilities to conduct such
flights?

Citation Volume
Page No.
Billmann, F. R. & Shollenberger, S. (1989). Helicopter visual segment approach lighting  Vol. |
system (HALS) test report (DOT/FAA/CT-TN89/21). Atlantic City, NJ: Federal Pg. B-336

Aviation Administration Technical Center. (DTIC No. ADA326987)
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The establishment of precision instrument approaches to heliports is
hindered by the visual segment guidance which currently exists at most
urban area heliports. In the visual segment area, inside and below the
decision height (DH) location on precision approach, the pilot normally
operates the helicopter uncued through visual reference to the landing
environment. The unique handling qualities of helicopters may require
enhanced visual segment guidance. The Heliport Versus Segment Approach
Lighting System (HALS) has been developed to meet this requirement.
However, until now, no flight data in conjunction with MLS approaches
had been collected. This Technical Note reports on a test designed to
obtain pilot performance subjective pilot data on the Helicopter Visual
Segment Approach Lighting System (HALS). Results identify the
performance measures which correlate with the pilot's ability to
visually acquire a HALS equipped heliport. Conclusions state that HALS
can support existing minima to heliports. Pilots reported unacceptable
Cooper-Harper ratings for rate of closure and workload without HALS.

Weiss, R. M., Wolf, C. J., Erlichman, S. L., & Morrow, J. G. (1989). Heliport surface Vol. |
maneuvering test results (DOT/FAA/CT-TN88/30). Atlantic City, NJ: Federal Pg. B-347
Aviation Administration Technical Center. (DTIC No. ADA214116)

During late fall 1987 and early spring 1988 flight tests were conducted
at the Federal Aviation Administration (FAA) Technical Center's
National Concepts Development and Demonstration Heliport. The purpose
of these tests was to measure pilot perception of helicopter tip
clearances for parking and taxiing maneuvers and to measure pilot
performance during these maneuvers. Over 100 parking and taxiing
maneuvers were conducted using a UH-1H helicopter. The parking
procedures were conducted under head, tail, and crosswind conditions,
both with and without an obstacle in place. the taxiing procedures were
carried out with a centerline, with only side markings, and with no
ground markings. A ground-based laser tracker system was used to tract
the taxiing procedures. Pilot subjective data in reference to these
maneuvers were collected via a post-flight questionnaire. Pilot
interviews were conducted at heliports across the country. These
interviews gathered pilot views concerning rotor tip clearances for
parking and hover taxiing maneuvers, ground markings for parking
operations, and hover taxiing heights. This report documents the
results of this activity. It describes the data collection and analysis
methodology and addresses objective as well as subjective issues. It
provides statistical and graphical analysis of pilot performance and
perception data and pilot subjective data. Keywords: Terminal flight
facilities; Heliports; Heliport parking; Heliport taxiing; Rotor tip
clearances.

Fleming, E. L. (1999). Human factors error in a cue and symbol-saturated environment. Vol. Il
(rotary wing mishaps) (1999-695024-311). Dissertation Abstracts International: Pg. B-5
Section B: The Sciences & Engineering. Walden University, US.

The purpose of this study was to increase the understanding of
rotary wing flight mishaps by investigating classes of ambiguity
in the human factors mishap environment. Human factors failings
are often coupled with the interference of the interpretation of
information, and a deterioration of situational awareness. The
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researcher's interest was spurred by the relatively high
percentage of catastrophic mishaps attributed to human failings.
The mishap environments were treated as complex systems and
subsystems, rather than as discrete phenomena in isolation. A
multiple case study combined with hypothesis testing of data
accumulated through content analysis was conducted on five rotary
wing mishaps. Chi-square was utilized to analyze the prevalence
of specific categories of noise factors in the five mishap
environments. Noise for the purpose of this research was defined
as any intervening variable that degraded the ability to receive
or interpret critical situational information. The multiple case
study and data analysis demonstrated that, in general, noise was
a pervasive feature in all five of the selected mishap
environments. In addition, this study suggested that the
distribution of the sources of noise perceived by aircrews was
appreciably different from that of the managers and supervisors.
It was further suggested that the conflicting perceptual
differences between supervisors and crews were the most
significant noise factors to interfere with the processing of
critical situational information. (PsycINFO Database Record (c)
2000 APA, all rights reserved)

Hart, S. G. (1988). Helicopter human factors. In E. L. Wiener & D. C. Nagel (Eds.), Vol. Il
Human Factors in Aviation (pp. 591-638). San Diego, CA: Academic Press. Pg. B-24

The goal of this chapter is to review the many factors that
affect the performance and workload of military and civilian
helicopter pilots and to discuss significant deficiencies in
research, design, and operational procedures /// typical
helicopter flight tasks /// cockpit environment / vibration /
noise / temperature /// helicopter controls /// information
requirements / direct visual information / spatial disorientation
(PsycINFO Database Record (c) 2000 APA, all rights reserved)

Tatro, J. S. & Roscoe, S. N. (1986). An integrated display for vertical and translational Vol. Il
flight: Eight factors affecting pilot performance. Human Factors, 28(1), 101-120. Pg. B-27

Tested the effects of 8 factors on pilot performance and derived

a multiple regression model of vertical takeoff and landing
(VTOL) pilot performance as a function of those 8 factors for
each of 3 dependent performance measures. Ss were 3 male pilots
with no helicopter or other VTOL experience. Findings show that
factors having important effects were Position Error
Magnification, Control Order, Prediction Time, Control Gain,
Tracking Mode, and several of their interactions. The present
research represents the development and initial experimentation
of the downward-looking portion of an overall display and control
system for all-weather instrument flight in VTOL aircraft. (60

ref) (PsycINFO Database Record (c) 2000 APA, all rights reserved)

Simmons, R. R. (1979). Methodological considerations of visual workloads of helicopter ~ Vol. 1l
pilots. Human Factors, 21(3), 353-367. Pg. B-35

Describes techniques and modifications developed for assessing
visual performance/workload of pilots during helicopter
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operations. Although the corneal reflection technique for

gathering eye movement data is not new, innovative modifications
were developed to permit accurate data collection in this flight
environment. (14 ref) (PsycINFO Database Record (c) 2000 APA, all
rights reserved)

Thackray, R. I. & Touchstone, R. M. (1988). An evaluation of the effects of high visual
taskload on the separate behaviors involved in complex monitoring performance.
Aviation Space and Environmental Medicine, 59(5), p. 483.

No Abstract Available

Legacqz, J. V., Gerdes, R. M., Forrest, R. D., & Merrill, R. K. (1981). Investigation of
control, display, and crew-loading requirements for helicopter instrument approach.
Journal of Guidance and Control, 4(6), pp. 614-622.

No Abstract Available

Dennison, T. W. & Gawron, V. J. (1996). Tools and methods for helicopter user interface
development and test. In Proceedings of the 1996 52" Annual Forum—American
Helicopter Society, 2, 1141-1147.

The various human factor tools and test methods used in the development and
design of helicopters are discussed to provide an inventory of these tools within a
framework based on the iterative and recursive nature of the design process, not
step-by-step instructions. Inexpensive, low fidelity examples, as well as very
expensive representations of the product in use in its environment, are presented.
Distinction was made between tools that test the physical crew station interface
and tools that test the perceptual and cognitive interface. The strengths and
limitations of each tools are also discussed, including some sources, cost and
references. Helicopter user interface

Kimberlin, R. D. (1996). Civil single pilot IFR certification—procedures pitfalls. In
Proceedings of the 1996 52" Annual Forum—American Helicopter Society, 2, 971-
978.

This paper describes the procedures used and problems encountered during the
certification of a McDonnell-Douglas MD-369E helicopter for single pilot
instrument flight. To maximize the utilization of the private helicopter, it should
be certified for all weather operation. It can be accomplished for a single pilot
without all axis stability augmentation, provided that adequate instrument
displays are used and that human factors are considered to reduce pilot workload.
This project demonstrated that current IFR certification regulations are not
formulated for light helicopters and may present roadblocks to certification.
However, it also demonstrated that single pilot IFR certification with minimum
stability augmentation is possible and can offer potential safety benefits.
McDonnel Douglas MD 369E helicopters Single pilot instrument flight
Instrument flight rules (IFR)

Wilkins, R. R. (1990). Rotorcraft human factors man...machine...environment. SAE
Transactions 1990, 99, Section 1, 2185-22009.

Some aspects of Human Factors have long been a neglected area in rotorcraft
design. This is true of such areas not directly influenced by motion and workload
studies: the areas of human factors missing from the domain of human factors are
those not included in the engineering set, but in the psychological and
physiological set. Rotorcraft human factors issues are many of the same
developed or determined for the aircraft/airplane category and can be divided
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into groups such as the man, machine, environment. Included are the issues of
operating criteria (environment) of the rotorcraft and its pilots, design criteria to

aid that pilot to alleviate stress and enable a functional cockpit (machine), and the

issues of how best to train the pilot (man), mentally and physically, to
accomplish the tasks set before him. Systems such as aircraft design and
operation, crew physiology and training and airspace management need to be
revamped and updated. Solutions must be developed and implemented to better
design, man, train and utilize rotorcraft in the future. This will take a coordinated
effort by the regulatory agencies and the industry. Rotorcraft human factors Fly-
by-wire digital automatic flight controls Airspace management Multifunction
displays Rotorcraft design

Eshow, M. M. (1992). Flight investigation of variations in rotorcraft control and display
dynamics for hover. Journal of Guidance, Control, and Dynamics, 15(2), 482-490.

This paper describes a flight investigation of the handling qualities issues
associated with variations in display dynamics for varying levels of vehicle
augmentation. The experiment was conducted on the NASA/Array CH-47B
Variable-Stability Research Helicopter using its model-following control system
and a color, panel-mounted display. A display law design method developed and
flight tested previously was refined and expanded to account for guidance
effects. Specifically, for rate, attitude, and velocity command vehicle response
types, both integrator-like and gain-like display controlled element dynamics
were evaluated in two hovering tasks conducted in simulated zero-visibility
conditions. The tasks were performed both with and without automation of the
vertical and directional axes to assess the impact of divided attention on
performance and work load. Quantitative and subjective data describing the
pilots' ability to perform the tasks were collected and analyzed, and pilot-vehicle-
display dynamics were identified. Results indicated that gain-like display
dynamics were generally preferred and resulted in better inner-loop tracking and
higher inner-loop crossover frequencies, while not degrading outer-loop position
performance. Display Dynamics Display Law Design Method Hover Pilot
Vehicle Display Dynamics Gain Like Display Dynamics Display Format

Swenson, H. N. (1991). Computer aiding for low-altitude helicopter flight. In 47" Annual
Forum Proceedings—American Helicopter Society.

A computer-aiding concept for low-altitude helicopter flight has been developed
and evaluated in a real-time piloted simulation. The concept included an optimal
control trajectory-generation algorithm based on dynamic programming, and a
head-up display (HUD) presentation of a pathway-in-the-sky, a phantom aircraft,
and flight-path vector/predictor symbol. The trajectory-generation algorithm uses
knowledge of the global mission requirements, a digital terrain map, aircraft
performance capabilities, and advanced navigation information to determine a
trajectory between mission waypoints that minimizes threat exposure by seeking
valleys. The pilot evaluation was conducted at NASA Ames Research Center's
Sim Lab facility in both the fixed-base Interchangeable Cab (ICAB) simulator
and the moving-base Vertical Motion Simulator (VMS) by pilots representing
NASA, the U.S. Army, and the U.S. Air Force. The pilot manually tracked the
trajectory generated by the algorithm utilizing the HUD symbology. They were
able to satisfactorily perform the tracking tasks while maintaining a high degree
of awareness of the outside world. Low-Altitude Helicopter Flight Real-Time
Piloted Simulation Head-Up-Display (HUD) Trajectory Generation Algorithm
Helicopter Maneuvering Penetration Guidance Algorithm
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Ram, B. & Skinner, L. (1986). Prioritization of information for a helicopter pilot. Vol. Il
Proceedings of the 1986 IEEE International Conference on Systems, Man and Pg. B-205

Cybernetics (pp. 1238-1241). Atlanta, GA: IEEE.

Recent trends in helicopter technology have increased the information-processing
content of a helicopter pilot's task. One aspect of this information-processing role
is the prioritization of the information presented to the pilot during flight. A
description is given of work in progress on a project to develop a methodology
for this prioritization., INFORMATION PRIORITIZATION HELICOPTER
PILOTS

Hess, R. A. & Chan, K. K. (1986). Model of the human's use of visual field cues in nap- Vol. Il
of-the-earth flight (pp. 875-885). Collection of Technical Papers — AIAA Guidance, Pg. B-206
Navigation and Control Conference. New York, NY: AIAA.

A model for the human pilot's use of visual field cues for vehicular control in
nap-of-the-earth flight is quantified and combined with a structural model of the
human pilot. The model represents a description of preview control for this flight
task. Manned simulation and flight test experiments for low altitude lateral-
directional maneuvering provide corroborative data for the modeling approach.
The model represents a qualitative as well as a quantitative method for analyzing
relevant perceptual factors in low altitude vehicular control. NAP-OF-THE-
EARTH FLIGHT VISUAL FIELD CUES FLIGHT TASKS PREVIEW
CONTROL LATERAL-DIRECTIONAL MANEUVERING HUMAN PILOTS

Hoh, R. H. (1985). Investigation of outside visual cues required for low-speed and hover Vol. Il
(pp. 337-349). Collection of Technical Papers — AIAA 12" Atmospheric Flight Pg. B-213
Mechanic Conference. New York, NY: AlAA.

The fundamental visual cues required to perform a stabilized hover are not
currently well understood. Knowledge of these essential cues is required for the
development of pilot displays for helicopter or VSTOL hover in low visibility
and for visual systems used for ground based simulation. The primary objective
of the work accomplished in this study has been to determine the viability of
using experimental flight test techniques to identify the essential outside visual
cues required to accomplish precision, aggressive low speed and hover tasks.
VISUAL CUES HOVER SIMULATION COMPUTER GENERATED

IMAGERY
Chais, R. I. & Simpson, W. E. (1985). Investigation of technology needs for avoiding Vol. Il
helicopter pilot error related accidents — Final report. NASA Contractor Report Pg. B-214

(NSCRAQ 0565-7059).

This report documents the study effort to investigate pilot error related accidents
in helicopters to identify areas in which new technology could reduce or
eliminate the underlying causes of these human errors. The study drew from the
aircraft accident data base at the U. S. Army Safety Center at Ft. Rucker,
Alabama, as the source of data on helicopter accidents. The analytical approach
involved review of a randomly selected sample of 110 accident records on a
case-by-case basis to assess the nature of problems which need to be resolved
and applicable technology implications. The report identifies six technology
areas in which there appears to be a need for new or increased emphasis.

Pausder, H. J. & Hummes, D. (1982). Flight tests for the assessment of task performance  Vol. Il
and control activity. Helicopter Handling Qualities, Proceedings of a Specialists Pg. B-218
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Meeting (pp. 35-46). Washington, DC: NASA Science and Technology Information
Branch.

INFLUENCE OF PILOT AND HELICOPTER SYSTEM ON PERFORMANCE
VISUAL DOLPHIN COURSE MINIMIZATION OF TIME AND ALTITUDE
OVER OBSTACLES STATISTICAL EVALUATION PARAMETERS
CONTROL ACTIVITY OF PILOTS ACHIEVED TASK PERFORMANCE

Green, D. L. (1982). Cockpit integration from a pilot's point of view. Helicopter Handling  Vol. 1l
Qualities, Proceedings of a Specialists Meeting (pp. 171-181). Washington, DC: Pg. B-218
NASA Science and Technology Information Branch.

HELICOPTER COCKPIT AND CONTROL SYSTEM DESIGN
IMPROVEMENT OF PILOT PERFORMANCE MARGINAL AND
INSTRUMENT FLIGHT CONDITIONS HELICOPTER USE OF
COLLECTIVE NEED FOR GOOD DOWNWARD PERIPHERAL VISIBILITY
HORIZONTAL GLARE SHIELD PROFILE

NATO Research & Technology Organization (1999). Current aeromedical issues in Vol. Il
rotary wing operations (RTO-MP-19). Neuilly-sur-Seine, France: Author. Pg. B-226

The following topics were dealt with: training for helicopter
operations; rotorcraft operations under different conditions;
psycho-physiological aspects in rotary-wing operations; human
factors and life support equipment; rotorcraft accident and
crashworthiness

Entin, E. B. (1998). The effects of dynamic updating of tactical information on situation Vol. Il
awareness and performance in an attack helicopter domain. In SMC'98 Conference Pg. B-231
Proceedings, Vol. 4, pp. 3602-3607. New York, NY: IEEE.

As part of a research program investigating tactical situation
awareness (SA) in attack helicopter missions, we investigated
alternative methods for displaying dynamically changing tactical
information to maintain high levels of SA and task performance.
We conducted two experiments in which we investigated display
features that could improve SA and performance, including
automatic updating of enemy and friendly unit locations, and
availability of unit history information. Subjects reported

higher awareness of tactical changes with periodic updates than
continual real-time updates, but the periodic updates did not

help the crew ascertain which units had moved since the previous
update, a very important aspect of maintaining awareness of enemy
and friendly status and determining enemy intent. We also
compared textual and graphical methods for displaying traces of
unit movements, but found no differences in SA or performance
between the two methods. The research raised a number of
cognitive issues associated with dynamic updating of tactical
information and the display of unit histories

Askren, W. B. & Boyett, J. E. (1990). Quantitative method for relating helicopter crew Vol. Il
task performance and mission success. In Proceedings of the IEEE 1990 National Pg. B-283
Aerospace and Electronics Conference (pp. 825-830). New York, NY: IEEE.

A quantitative method that relates aviator performance at the
cockpit task level to system performance at the mission level is
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described. A series of hierarchical, probabilistic conceptual
models were developed that link helicopter crew task performance
to mission combat success. The models were fashioned so that
predictions can be made from crew task performance, through
system function performance, through flight segment performance
to mission success. The models allow prediction of the relative
contribution of each task, function, and segment to mission
success. The models link crew task performance to four mission
scores: probability of target kill, probability of surviving an
enemy threat, probability of surviving ground hazards, and
probability of hitting a navigation window. A proof-of-concept of
the models was accomplished using subject matter expert (SME)
data that were collected for AH-64 helicopter combat operations.
This resulted in the production of a total of 236 equations that
predict from task performance to mission success, and from
mission success to task performance

Van de Graaff, R. C. (1988). Considerations concerning the assessment of pilot workload

for complex task conditions. In Man-Machine Interface in Tactical Aircraft Design

and Combat Automation (AGARD-CP-425, pp. 9/1-9/15). Neuilly sur Seine, France:

AGARD.

Discusses a number of considerations concerning the problem of
being able to draw conclusions from a variety (i.e. a matrix) of
experimental measures in a complex task situation. Several
implications are pointed out, such as the problem of dealing with
contradictory outcomes, the designating of artifacts, and the
problem of formulating final conclusions without the (a-priori)
availability of a superior method for evaluating other methods.
These considerations are examined in detail in an in-flight study
concerning the assessment of pilot workload under various
instrument approach conditions for a fixed-wing (civil) transport
aircraft. The experimental findings have been compared with the
results of a former in-flight experiment dealing with pilot
workload and performance during helicopter (instrument-flying)
tasks. A discussion is given of the results consisting of
subjective ratings, physiological measures, and task performance
measures. A strategy is discussed, dealing with the formulation
of final conclusions based on the outcomes of a matrix of
measures

Gander, P. H., et al., (1994). Crew factors in flight operations. Psychophysiological
responses to helicopter operations. NASA Technical Memorandum. Moffett Field,
CA: NASA Ames Research Center.

No Abstract Available
Sirevaag, E. G, et al., (1993). Assessment of pilot performance and mental workload in
rotary wing aircraft. Ergonomics, 36(9), 1121-1140.
No Abstract Available

Hamilton, B. E. (1999). Helicopter human factors. In D. J. Garland, J. A. Wise, & V. D.

Hopkin (Eds) Handbook of Aviation Human Factors, pp. 405-428. Norwood, NJ:
Lawrence Erlbaum Associates.

Helicopters present many of the same issues to the human factors
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engineers as do fixed-wing aircraft. This paper examines some of the
unique challenges that helicopters have, issues that are related mostly
to how helicopters generate and control lift, and to what is done with
their unique flight capabilities. The different phases in helicopter
design that have an affect on the role of human factors include:
requirements definition phase; preliminary design phase; detailed
design phase; assembly phase, and the flight test phase. Additional
vital areas of concern are workload and operational effectiveness. The
paper reviews the sources of helicopter workload and engineering
solutions to the workload.

DeLucien, A. G., Green, D. L., Jordan, S. W., & Traybar, J. J. (1979). Workload and the Vol. Il
certification of helicopters for IFR operation (FAA-RD-79-64). Washington, DC: Pg. B-337
Federal Aviation Administration R&D Service.

A review was made of the Interim Criteria. Federal Aviation
Regulations, Advisory Circulars and other pertinent Documents
associated with certification of Helicopters for instrument flight. A
review of publications pertaining to workload definitions and
evaluation, applicable to IFR helicopter operations was accomplished.
The report identifies the role of aircrew workload in the IFR
certification process and develops a rationale to allow determination
of that portion of a pilot's attention and effort available for

aircraft control. Performance objectives for required maneuvers are
delineated and the interdependence of performance and workload is
identified. Workload/performance implications for single and dual pilot
IFR operations are reviewed. A series of flight maneuver patterns for
use as IFR certification assessment tools is developed. A flying
qualities workload evaluation scheme is offered for use in the FAA
certification process for IFR approval of helicopters. (Author)

Kawahara, H. Funahiki, K., Wakairo, K., Tanaka, K., & Watanabe, A. (1996). In-flight Vol. Il
measurement of eye scanning characteristics of helicopter pilots (NAL/TR-1310). Pg. B-392
Tokyo, Japan: National Aerospace Lab.

Attempts to study the control behavior of helicopter pilots have been
conducted with the aim of providing fundamental information for future
cockpit design, establishing procedures and training. A series of

in-flight measurements of human visual scanning behavior during various
flight phases were carried out: (1) hovering, (2) level light, (3)
coordinated turning, and (4) approach and landing. A total of 12 pilots
participated in the experiment, each of whom performed 15 repetitions.

Muir, H. C., & Elwell, R. (1987). Assessment of workloads in helicopters. In The Vol. Il
Practical Assessment of Pilot Workload: Flight Mechanic Panel of AGARD (pp. 83- Pg. B-593
89). Neuilly sur Seine, France: AGARD.

The value of inflight assessment of pilot workload has been recognized
by aviation researchers and designers for over a decade (1) (2).
Initially the subjective reporting of workload by experienced test
pilots was based upon an application of the Handling Qualities Rating
Scale of Cooper and Harper. This subjective reporting led to the
development of rating scales for the assessment of workload (4). These
subjective techniques were later augmented by the recording of
physiological variables which could be interpreted as indices of
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workload. In the last decade, rather than restrict the assessment of
workload in aviation to data obtained from test pilots, studies have
been reported in which small samples of professional pilots have been
used. A more recent development has been the employment of workload
measures for exploring differences between pilots and to look for
correlations between these measures and performance, and success in
training. Workload estimation has additionally been used to assist in
the ergonomic design systems including crew station geometry, and
control and display location.

Wiedemann, J. & Roscoe, S. N. (1985). Multiple-regression model of pilot performance Vol. 1l
in vertical and translational flight (BEL-85-2/ONR-85-2). Las Cruces, NM: New Pg. B-621
Mexico State Behavioral Engineering Lab.

An experiment was conducted to advance the development of a multiple
regression model of VTOL pilot performance as a function of various
control/display system and flight mission variables. Second-order
response surfaces as a function of two control system design variables
(translational control order and vertical control gain reduction

factor) and three downward-looking display design variables (horizontal
position error magnification, translational prediction time, and
translational tracking mode) were derived from Pilot performances on
each of three mission scenarios. The optimum values for each of the
five system design variables were determined for each scenario
independently using the same central composite experimental design with
three groups of four subjects each. Comprehensive analyses of variance
and canonical analyses were used to refine the fitted surfaces to
determine the true nature of the pilot performance effects for each

flight scenario and to select a single set of system design parameters
that would yield near-optimum performances on all three scenarios.

Phatak, A. V., Karmali, M. S., & Hartzell, E. J. (1982). Development of a pilot model for ~ Vol. Il
helicopter visual flight task segments. In Proceedings of the Workshop on Flight Pg. B-664
Testing to Identify Pilot Workload and Pilot Dynamics. Mountain View, CA:

Analytical Mechanics Associates, Inc.

This paper addresses the problems associated with developing an
analytical representation for the human pilot in helicopter visual

flight task segments. A two-level hierarchical model structure with
elements corresponding to the autonomous information processing and
control tasks and higher level decision-making functions is proposed.
The utility of this modeling framework for understanding or
interpreting pilot response behavior is discussed with reference to the
visual approach to a hover task. An information-theoretic approach for
rank ordering the visual cues according to information content is
developed, and applied to the austere helipad scenario.

Phatak, A. V. (1980). Analytical methodology for determination of helicopter IFR Vol. Il
precision approach requirements (NASA-CR-152367). Washington, DC: NASA Pg. B-732
A systematic analytical approach to the determination of helicopter IFR
precision approach requirements is formulated. The approach is based
upon the hypothesis that pilot acceptance level or opinion rating of a
given system is inversely related to the degree of pilot involvement in
the control task. A nonlinear simulation of the helicopter approach to
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landing task incorporating appropriate models for UH-1H aircraft, the
environmental disturbances and the human pilot was developed as a tool
for evaluating the pilot acceptance hypothesis. The simulated pilot
model is generic in nature and includes analytical representation of
the human information acquisition, processing, and control strategies.
Simulation analyses in the flight director mode indicate that the pilot
model used is reasonable. Results of the simulation are used to
identify candidate pilot workload metrics and to test the well known
performance-work-load relationship. A pilot acceptance analytical
methodology is formulated as a basis for further investigation,
development and validation.

Smit, J. & Wewerinke, P. H. (1978). An analysis of helicopter pilot control behaviorand  Vol. I
workload during instrument flying tasks (NLR-MP-78003-U). Amsterdam, Pg. B-757
Netherlands: National Aerospace Lab, Flight Division.

During helicopter instrument hover- and navigation (tracking) tasks a
number of flight data, physiological measures and subjective ratings
were collected. Mathematical models were used to describe and analyze
the pilot's control behavior and attentional workload. The optimal
control model seems to offer a suitable framework for the description
of control tasks as complex as helicopter instrument flying. A control
effort model, which was formulated in terms of the optimal control
model, describes the relationship between performance and attention
paid to the task. The physiological variables and subjective ratings in
general reflected the variations in control effort connected with the
various tasks.

Callan, W. M., Houck, J. A., & Dicarlo, D. J. (1974). Simulation study of intracity Vol. Il
helicopter operations under instrument conditions to category 1 minimums (NASA- Pg. B-852
TN-D-7786). Langley Station, VA: NASA Langley Research Center.

A fixed-base simulator study was conducted to define pilot workload and
task performance associated with instrument flight operations for an
intracity helicopter passenger service. Displays considered necessary

to provide a minimal capability under Instrument Flight Rules
conditions were used to fly a representative commercial helicopter
route structure in the New York area, with each terminal assumed to be
equipped with a precision approach guidance system. A cross section of
pilots participated as test subjects, and despite the high workload

level, the results indicated that for the assumptions employed,
minimums of 61 m (200 ft) ceiling and 805 m (0.5 mile) visibility were
feasible. (Author)

Reeder, J. P. (1967). VISTOL terminal area instrument flight research (NASA-TM-X- Vol. Il
60456). Langley Station, VA: NASA Langley Research Center. Pg. B-902

No Abstract Available

Charlton, M. T., Howell, S. E., Padfield, G. D., Jones, J. G., Bradley, T., MacDonald, C.,  vol. Il
Thomson, D., & Leacock, G. (1998). A methodology for the prediction of pilot Pg. B-984
workload and the influence on effectiveness in rotorcraft mission tasks. In European
Rotorcraft Forum (pp. op05.1-0p05.14). Marseilles, France: Aeronautique et
Astronautique de France.

The paper provides an overview of a new methodology for the prediction
and estimation of pilot workload and the influence on effectiveness in
rotorcraft mission tasks. The approach integrates contributions from
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several substantial individual research activities including inverse
simulation, wavelet-based control analysis, exceedance/rule-based
prediction and probabilistic handling qualities metrics. The method is
focused on the primary piloting function with the aim of providing a
cost effective tool, using off-line simulation and analysis, for
assessing the impact and effectiveness of piloting aids on rotorcraft
mission performance. The method is intended for exploitation in support
of the requirements capture, competitive assessment and preliminary
design phases of procurement. In the paper the elements of the
methodology and selected results will be presented to highlight
progress and demonstrate how off-line predictions compare favorably
with data from piloted experiments. Sufficient progress has been made
with each of the individual aspects and their integration to assert
confidently the feasibility of predicting workload ratings and metrics
of practical value during early phases of procurement and design using
aircraft configurational information and outline mission requirements.
The future direction of the research will also be briefly discussed. (Author)

Hughes, T. & Ingram, D. (1997). The status of human factors in civil rotorcraft safety. In ~ Vol. Il
European Rotorcraft Forum (pp. 57.1-57.13). Dresden, Germany: Deutsche Pg. B-994
Gesellschaft fuer Luft- und Raumfahrt.

This paper examines the role of human factors in civil rotorcraft

safety, notably the contribution of poor situation awareness and high
workload to reduced safety. Evidence of the key issues is drawn from
two studies sponsored by the UK Civil Aviation Authority (CAA). The
first of these considered the factors contributing to 30 helicopter
accidents in which fully functional helicopters either flew into the

sea or ground or came close to doing so. Key conclusions from a second
study, a survey of workload and safety hazards in offshore operations,
are also introduced. This study focused on inflight paperwork but also
covered many other safety issues. In addition to the potential problems
faced in helicopter operations the paper examines the contribution
human factors can make towards the solution of these problems. In
particular the rationale behind new airworthiness regulations proposed
for the certification of the human factors design process in commercial
fixed-wing aircraft is discussed. The challenges of adapting these

procedures to the rotorcraft environment are addressed. (Author)

Tatro. J. S. & Roscoe, S. N. (1986). An integrated display for vertical and translational Vol. Il
flight. Eight factors affecting pilot performance. Human Factors, 28, 11-120. Pg. B-1272

As part of an overall research program to optimize both forward-looking
and downward-looking tactical situation displays for all-weather
instrument flight in vertical takeoff and landing (VTOL) aircraft, an
integrated horizontal situation display was developed for both vertical
and translational flight. This paper covers the developed and initial
experimentation of the downward-looking portion of the overall display
and control system. The effects of eight factors on pilot performance
were tested, and a multiple regression model of VTOL pilot performance
as a function of those eight factors was derived for each of three
dependent performance measures. Factors having important effects were
position error magnification, control order, prediction time, control

gain, tracking mode, and several of their interactions. (Author)
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Heffley, R. K., Bourne, S. M., & Hindson, W. S.(1984). Helicopter pilot performance for ~ Vol. Il
discrete-maneuver flight tasks. In NASA, Ames Research Center 20" Annual Pg. B-1298

Conference on Manual Control, Vol. 1, pp. 223-232.

This paper describes a current study of several basic helicopter flight
maneuvers. The data base consists of in-flight measurements from
instrumented helicopters using experienced pilots. The analysis
technique is simple enough to apply without automatic data processing,
and the results can be used to build quantitative math models of the
flight task and some aspects of the pilot control strategy. In addition

to describing the performance measurement technique, some results are
presented which define the aggressiveness and amplitude of maneuvering
for several lateral maneuvers including turns and sidesteps. (Author)

Roscoe, S. N., Hull, J. C., Simon. P. M., & Corl, L. (1981). Human factors affecting pilot ~ Vol. Il
performance in vertical and transitional instrument flight (BEL-81-1/ONR-81-1). Las  pg. B-1343
Cruces, NM: New Mexico State Behavioral Engineering Laboratory.

A conceptual analysis and review of human factors problems in piloting
VTOL aircraft including helicopters is presented. VTOL mission and
flight requirements are contrasted with those of CTOLSs. Deficiencies in
present VTOL flight instrumentation are detailed. The requirement that
information regarding ground-referenced and airmass-referenced position
in all six degrees of freedom be presented to the VTOL pilot and/or
incorporated into positional control stabilization is stated. (Author (GRA))

Simmons, R. R. & Kimball, K. A. (1979). Operator visual workload shifts as a function of ~ Vol. I
vehicle stability. In Proceedings of Human Factors Society Annual Meeting (pp. 352-  pg. B-1408
356). Santa Monica, CA: Human Factors and Ergonomics Society.

This research was initiated to compare the visual performance/workload
of pilots during fixed wing and rotary wing flights. The corneal
reflection technique was used to obtain the visual data. The results
demonstrate that visual performance/workload of the pilots was
different for each aircraft. Because the major difference between the
aircraft was the aerodynamic stability, it was assumed that the visual
workload was in fact a function of aircraft stability. The overall
purpose of such research has been to provide information concerning
pilots' visual requirements for safe mission accomplishment. ((Author))

Simmons, R. R., Lees, M. A., & Kimball, K. A. (1978). Visual performance/workload of  Vol. Il
helicopter pilots during instrument flight. In AGARD Operational Helicopter Aviation  pg. B-1422
Medicine. Neiully sur Seine, France: AGARD.

Visual and psychomotor performance data was collected in an attempt to
investigate and study the general visual performance of aviators during
IFR conditions. Two groups of aviators, with varied experience levels,
were the subjects. A NAC Eye Mark Recorder and the Helicopter In-Flight
Monitoring System were utilized to collect the required data. The

results indicated, among other findings, that pilot subjective opinion
does not agree with objective data. Additionally, the attitude

indicator and radio compass comprised over 60 percent of the pilot's
total visual workload, while the aircraft's status gauges were

monitored less than 10 percent of the total time. These data should
provide invaluable information concerning the visual requirements of
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pilots for safe helicopter operations. (J.M.S.)

Lowe, W. F. (1978). Visual requirements for the helicopter pilot. In AGARD Operational  Vol. Il
Helicopter Aviation Medicine. Neiully sur Seine, France: AGARD. Pg. B-1423

Flight test results of pilots flying obstacle avoidance maneuvers are
discussed. Prediction that pilots would maneuver closer to obstacles on
their side of the aircraft as opposed to obstacles on the
copilot/observer side and that as speed of fly-by maneuvers increased
the distance required for safe clearance would increase were not
completely supported by the data. Explanation of these contradictory
results are offered. A survey of commercial operators to determine the
unique requirements of their operations is included along with a vision
plot of a new commercial twin turbine helicopter. (J.M.S.)

Armstrong, R. N., Hoffman, M. A., Sanders, M. G., Stone, L. W., & Bowen, C. A. (1975). Vol. Il
Perceived velocity and altitude judgments during rotary wing aircraft flight Pg. B-1474
(USAARL-76-3). Fort Rucker, AL: U.S. Army Aeromedical Research Lab.

Eight Army rotary wing aviators made judgments concerning the ground
speed and altitude of a UH-1 helicopter. Combinations of three ground
speeds and four altitudes were used across four visual conditions
including daylight and simulated night environments. In general, the
results indicate: (1) absolute error in ground speed estimations
increased as altitude increased; (2) at ground speeds above 50 knots
there was a tendency to underestimate ground speeds, and below 50 knots
ground speed estimates were dependent upon visual conditions, (3)
absolute error in altitude judgment increases with aircraft altitude;

and (4) at low altitudes the trend is toward underestimation and as
altitude and airspeed increase the tendency is to overestimate

altitude. These and other results are discussed as well as their

possible implications for conduct of safe flight. (Author (GRA))

Winter, F. J. (1975). Effect on pilot performance with refined helicopter displays. In Vol. Il
Toward more effective testing: Proceedings of the Sixth Annual Symposium of Society  pg. B-1486
of Flight Test Engineers (pp. 135-157). Lancaster, CA: Society of Flight Test
Engineers.

A flight research effort has been established to evaluate recent
developments of rotary wing instrument flight capability. These
developments center around vehicle controllability through advanced
displays and stability augmentation systems. The configuration to be
first evaluated was designed from the results documented by actual
pilot performance during typical rotary wing IFR maneuvers. Several
subject pilots flew designed profiles to establish in what areas
improvements were required. Each pilot's performance was then
computerized to create the mean and standard deviation values of pilot
ability to perform prescribed tasks. The analysis of the data gathered
determined in what areas pilot performance could most likely be
improved through refined helicopter displays. ((Author))

Strother, D. D. (1974). Visual and manual workload of the helicopter pilot. In American Vol. Il
Helicopter Society Annual National V/STOL Forum. Washington, DC: American Pg. B-1522
Helicopter Society.
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Two facets of the total pilot workload are discussed. The first
addresses manipulative workload during single-pilot actual instrument
flight in a high-density zone. Data indicate that the helicopter pilot
has ample time to perform his required manipulative tasks. The second
discusses visual workload and an experimental technique for measuring
this load. Data are presented which indicate an interaction of visual
workload with altitude. ((Author))

Winn, A. L. & Lewis, R. B. (1974). Pilot workload during instrument flight. In American  Vol. Il
Helicopter Society Annual National V/STOL Forum. Washington, DC: American Pg. B-1522
Helicopter Society.

Workload analysis including pilot effort and flight path accuracy
software was developed for testing on the OH-6A helicopter. Several
approaches were used to obtain pilot effort information from flight
control activity. The control activity parameter which indicated the
most consistent correlation with pilot opinion was the line integral of
control displacement. During the tests, it was determined that a
definable trade-off exists between pilot effort and flight path

accuracy. It has been possible to show this quantitatively by examining
the product of flight path accuracy expressed in terms of standard
deviation from the mean and control activity expressed in terms of the
line integral of control displacement. This procedure provided good
agreement with qualitative pilot ratings for certain flight conditions (F.R.L.)

3.1.3 What should be the minimum amount of protected airspace required for the VFR
helicopter flying a SNI leg/route from a human performance standpoint?

Citation Volume
Page No.
Gerhardt-Fal, C. M., Elasyed, E. A., Livingston, D., & Colamosca, B. (2000). Simulation ~ Vol. |
of the North Atlantic air traffic and separation scenarios (DOT/FAA/CT-TN00/04). Pg. B-13
Atlantic City, NJ: Federal Aviation Administration Technical Center. (DTIC No.
ADA375940)

This report presents a comprehensive study of the air traffic over the
North Atlantic (NAT) Ocean. The main purpose of the study is to assess
the fuel savings benefit of proposed changes to the separation

standards in the NAT Minimum Navigation Performance Specification
(MNPS) airspace. The report describes in detail the purpose of the

study, literature survey of relevant work, requirements for the air

traffic simulation, various separation standard scenarios, validation

of the simulation model, analysis of the results, and conclusions.

Using the separation standards from the 1996 NAT system as the
baseline, this study presents analysis of four different separation
scenarios: Reduced Vertical Separation Minima, Reduced Vertical and
Longitudinal Separation Minima, Reduced Vertical and Horizontal
Separation Minima and Free Flight. A fast time simulation model is used
to investigate the effect of the separation scenarios on several

measures of system performance such as fuel consumption and
communication loadings. This study was completed in cooperation with
the NAT implementation Management Group Cost Effectiveness (NICE) Task
Force. The results presented in this report represent the findings of
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the NICE-USA task Group.

Endsley, M. R., Mogford, R. H., Allendoerfer, K. R., Snyder, M. D., & Stein, E. S. Vol. |
(1997). Effect of free flight conditions on controller performance, workload, and Pg. B-62
situation awareness (DOT/FAA/CT-TN97/12). Atlantic City, NJ: Federal Aviation
Administration Technical Center. (DTIC No. ADA340228)

Free flight represents a major change in the way that aircraft are
handled in the National Airspace System. It has the potential to
significantly increase airspace utilization and, by doing so, improve
aircraft throughput. The degree to which these objectives can be met
without compromising aircraft safety will depend on appropriate changes
in the air traffic control system. This study provides an evaluation of
some of the potential effects of free flight on controllers' ability to
maintain an accurate and complete picture of the traffic situation.

This picture or mental representation is essential for monitoring and
separation functions. The study revealed that, using current

technology, some aspects of free flight may adversely influence the
situation awareness and performance of controllers. The results provide
information on some possible consequences of free flight that should be

explored in future research.

Bagot, K. (1996). Evaluation of approach path indicator systems for heliports Vol. |
(DOT/FAA/AR-95/102). Washington, DC: Federal Aviation Administration, Office Pg. B-110
of Aviation Research. (DTIC No. ADA310288)

The objective of this report was to determine the acceptability of

using existing approach path indicator technology to develop the
criteria for establishing production and installation requirements for
approach path indicators for heliports. The approach path indicators
give the pilot a visual reference as to his proximity to a specific
approach angle to the heliport in visual flight rule (VFR) landing
operations. This effort required photometric testing for actual light
beam characteristics, the collection of ground tracking data, and

flight testing for pilot feedback as to their acceptability of the

systems. Results of the evaluation showed that all three existing
approach path indicator systems provided the necessary guidance to the
pilot to successfully conduct VFR landing operations, and that the data
collected could be used to establish criteria for their production and
installation.

Teager, S. A., Biehl, K. J., Garodz, L. J., Tymczyszym, J. J., & Burnham, D. C. (1996). Vol. |
Flight test investigation of rotorcraft wake vortices in forward flight (DOT/FAA/CT-  pg. B-118
94/117). Atlantic City, NJ: Federal Aviation Administration Technical Center. (DTIC
No. ADA318103)

This report presents the results of helicopter flight tests and wake

vortex measurements which were designed to provide data necessary for
the assessment of hazards to following aircraft. The tests described in

this report were conducted using small probe airplanes and a Laser
Doppler Velocimeter for wake vortex measurements during forward-flight
helicopter operations. Four helicopters, having weights ranging from
7,600 to 70,000 pounds, were used in the tests as the wake vortex
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generating aircraft. Wake vortex strength and decay characteristics as
determined from the flight test results are discussed. In the absence
of encounter measurements for the case of hover flight, it is
recommended that small airplanes, at the same altitude and downwind of
a hovering helicopter, maintain at least 500 feet of separation.

Weiss, R. M. & Plotka, M. (1994). Visual meteorological conditions (VMC) right turn Vol. |
curved approaches (DOT/FAA/CT-TN93/24). Atlantic City, NJ: Federal Aviation Pg. B-182
Administration Technical Center. (DTIC No. ADA280771)

Flight tests using left turns to final were conducted in 1989 and 1990

at the Federal Aviation Administration (FAA) Technical Center to aid in
answering questions concerning curved approaches to a heliport under
visual meteorological conditions (VMC). Those questions included
protected airspace within the curved segment, the most feasible angle

of turn, and minimum final approach segment. Additional tests using the
FAA's Sikorsky S-76, were conducted at the FAA Technical Center in 1992
using right turn to final. Results will be used to help refine the

airspace requirements for curved approaches. Three turn angles were
examined, 45, 90 and 180 degrees each with three different final

segment lengths, 800, 1200 and 1600 feet. A groundbased tracking system
was used to track all maneuvers. This report documents the results of
these flights. The test procedures, evaluation methodology, and

technical and operational issues are discussed. Analysis of pilot
performance, as well as pilot subjective input, are provided.

Conclusions are drawn that address the airspace, turn angle, and final
segment issues. The results will be considered in future modifications

to the FAA Heliport Design Advisory Circular, AC 150/5390-2. Curved
approaches, Approach surface, Final segment, Heliport.

Cheung, A. S. & Baart, D. (1994). Civil tiltrotor market penetration effects on Northeast Vol. |
corridor airport delay (DOT/FAA/CT-TN94/1). Atlantic City, NJ: Federal Aviation Pg. B-191
Administration Technical Center. (DTIC No. ADA277534)

This report addresses the delay impacts resulting from replacing
conventional aircraft services with civil tiltrotor (CTR) operations in

the Northeast corridor at four CTR service levels. This analysis was
conducted by using the National Airspace System Performance Analysis
Capability (NASPAC) Simulation Modeling System (SMS). Cost of delay
savings were derived by using the cost of delay module. The result of

this study will be used by the Vertical Flight Program Office (ARD-30)

in assessing the benefits of the CTR operations in the Northeast

corridor. Civil Tiltrotor (CTR), Corridor airports, Feeder airports,

Full Removal Scenario (FRS), Partial Removal Scenarios (PRS)

Smith, R. D. (1994). Safe heliports through design and planning. A summary of FAA Vol. |
research and development (DOT/FAA/RD-93/17). Washington, DC: Federal Pg. B-192
Aviation Administration, Systems Research and Development Service. (DTIC No.

ADA279034)
During the last decade, the Federal Aviation Administration (FAA) has
published several dozen research and development (R&D) reports dealing
with the planning and design of landing sites for vertical flight
aircraft. These landing sites include helipads at airports, heliports,
helistops, vertiports, and unimproved sites. Vertical flight aircraft
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include helicopters, tiltrotor, and tiltwing. These reports would make

a stack that is several feet high. Airport, heliport, and vertiport
planners and designers should be familiar with FAA R&D efforts in this
area. We recognize, however, that many people do not have the time to
read all of the published material. In addition, without a road map
through all of this material, it may be difficult to see how multiple
documents fit together to tell a coherent story on a particular subject

of interest. With this in mind, the FAA has prepared this summary to
assist you in becoming familiar with the results of these efforts.
Airport, Helicopter, Heliport, Landing Site, Rotorcraft, Tiltrotor,
Vertical flight.

Weiss, R. M. (1993). VMC left turn curved approaches, test results (DOT/FAA/CT-

TN92/46). Atlantic City, NJ: Federal Aviation Administration Technical Center.

(DTIC No. ADA269476)
Flight tests were conducted at the Federal Aviation Administration
(FAA) technical Center in 1989 and 1990 to aid in answering questions
concerning curved approaches to a heliport under visual meteorological
conditions (VMC). These questions include protected airspace within the
curved segment of the approach, the most feasible angle of turn and

minimum final approach segment. The FAA's Sikorsky S-76 and UH-1H were

used for these tests. Data were collected from approaches using turn
angles of 45-, 90-, and 180-degrees, each with three different final
segments, 800, 1200, and 1600 feet (ft). Due to airspace restrictions

at the time of these tests, left turns to final were flown. All

maneuvers were tracked by ground-based tracking systems. This report
documents the results of these flights. The test procedures, evaluation
methodology, and technical and operational issues are described.
Analysis of pilot performance as well as pilot subjective input are
provided. Conclusions are presented that address the airspace, turn
angle, and final segment issues. The results will be considered in
future modifications of the FAA Heliport Design Advisory Circular, AC
150/5390-2. All appendixes can be found in Research Directorate for

Aviation Technology Division Report DOT/FAA/CT-ACD33093/6, Appendixes

for TN92/46 VMC Left Turn Curved Approaches, Test Results. Curved
approaches, Approach surface, Final approach segment, Heliport, VMC.

Weiss, R. M. (1992). Helicopter nighttime parking test results — UH1H (DOT/FAA/CT-

TN92/1). Atlantic City, NJ: Federal Aviation Administration Technical Center.
(DTIC No. ADA253798)
Flight tests had previously been conducted at the Federal Aviation
Administration (FAA) Technical Center to examine issues regarding
rotortip separation in ground maneuver areas at heliports. Technical
Note DOT/FAA/CT-TN88/30, Heliport Surface Maneuvering Test Results,
details the results of those tests. However, those tests were conducted
under visual flight conditions (VFR) daylight conditions. Given the
limitations of scoptic vision, it was determined that nighttime testing
was needed to determine whether pilot parking separation performance
and perception deteriorates under night, low ambient light conditions.
This report documents the results of nighttime parking tests conducted
at the Technical Center between January 1989 to August 1989. Over 100
parking maneuvers were conducted using a UH-1H helicopter. All were
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conducted under head, tail, and crosswind conditions, with an unlit and
a lit obstacle and without an obstacle in place. Pilot subjective data
in reference to these maneuvers were collected via post-maneuver
ratings and post-flight questionnaire. Heliport Parking, Rotor Tip
Clearances, UH-IH Helicopter.

Hogan, S. N. (1990). Test plan for helicopter visual segment instrument approach Vol. |
lighting system (HILS) (DOT/FAA/CT-TN90/61). Atlantic City, NJ: Federal Aviation  pg. B-283
Administration Technical Center. (DTIC No. ADB225673)

No Abstract Available

Weiss, R. M. (1990). Analysis of heliport environmental data; intercosastal city Vol. |
(DOT/FAA/CT-TN89/43). Atlantic City, NJ: Federal Aviation Administration Pg. B-310
Technical Center. (DTIC No. ADA228547)

During a 2-day period in May 1988, heliport environmental data were
collected at Petroleum Helicopter Incorporated's Heliport in

Intracoastal City, LA. The purpose of this data collection activity was

to gather measurements of rotorwash at a heavy use heliport frequented
by larger helicopters with higher gross weights than observed during
previous data collection activities. The previous data collection

activities are documented in Technical Note DOT/FAA/CT-TN87/54, 1,
titled, Analysis of Heliport Environmental Data: Indianapolis Downtown
Heliport, Wall Street Heliport, Volume I, Summary. During this
operation, ten wind vector transmitters were situated at various

locations around the facility in order to gather information to

describe the rotorwash induced wind speed and wind direction changes.
This report documents the results of this data collection activity. the

data collection and analysis methodology are explained. Graphical
presentations of the heliport environment and of rotorwash induced wind
speeds and wind speed and direction changes are included. The Concepts
Analysis Division Report, ACD-330-89-10, Analysis of Heliport
Environmental Data, Intracoastal City, LA, contains the heliport wind
speed and direction plots for each flight. Keywords: Rotorwash,
Rotorcraft, Rotor tip clearance. (kr)

Samph, S., Weiss, R. M., & Wolf, C. J. (1990). Heliport visual approach surface high Vol. |
temperature and high altitude tests (DOT/FAA/CT-TN89/34). Atlantic City, NJ: Pg. B-314
Federal Aviation Administration Technical Center. (DTIC No. ADA226542)

During the summer of 1988 flight tests were conducted at Kirkland AFB,
Albuquerque, New Mexico, at an auxiliary landing field. The purpose of
these flights was to examine the current heliport approach/departure
surface criteria under hot climate and/or high altitude conditions as
defined in the Heliport Design Advisory Circular and to verify or
modify these surfaces, if appropriate. Data were collected using a Bell
UH-1 helicopter for 7.125, 8.0, and 10.0 straight-in approach surfaces.
Also, straight-in departure surfaces of 7.125, 10.0, and 12.0 were

used. In addition to these procedures, the pilots were able to choose

any angle of approach and departure. All maneuvers were tracked using
an onboard Global Positioning System (GPS) system. This report
documents the results of this activity. It describes the flight test

and evaluation method and addresses technical as well as operational
issues. It provides statistical and graphical analysis of pilot

performance along with a discussion of pilot subjective opinions
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concerning the acceptability and perceived workload, safety, and
control margins associated with the procedures flown. Keywords:
Heliports; Surface properties; Flight profiles; High temperature;

Approach/takeoff; Visual flight rules. (RWJ)

Wolf, C. J. (1990). Analysis of distribution of visual meteorological conditions (VMC)
heliport data (DOT/FAA/CT-TN89/67). Atlantic City, NJ: Federal Aviation
Administration Technical Center. (DTIC No. ADA221591)

The FAA Technical Center's Visual Meteorological Conditions (VMC)
project was designed to provide data for the validation of the Heliport
Design Advisory Circular (AC 150/5390-2) visual approach/departure
surface criteria. Procedures for the analysis of data collected during
this project were specified by the Design and Operations Criteria
Division, AAS-100. These procedures are based on an assumption of the
Gaussian, or Normal, distribution. During the data reduction and
analysis phase of the VMC project, questions were raised as to validity
of the assumption of the Normal distribution for the characterization

of VMC data. This report documents an effort undertaken to look at the
VMC data for the purpose of drawing conclusions about the proper
distributional assumption. Several different procedures were used to
test the original assumption. This report provides information on the
tests used in this effort and on several alternate distributions, i.e.,

the Beta and Gamma distributions. (jhd)

Billmann, F. R. & Shollenberger, S. (1989). Helicopter visual segment approach lighting
system (HALS) test report (DOT/FAA/CT-TN89/21). Atlantic City, NJ: Federal
Aviation Administration Technical Center. (DTIC No. ADA326987)

This Technical Note reports on a test designed to obtain pilot

performance subjective pilot data on the Helicopter Visual Segment
Approach Lighting System (HALS). Results identify the performance
measures which correlate with the pilot's ability to visually acquire a

HALS equipped heliport. Conclusions state that HALS can support

existing minima to heliports. Pilots reported unacceptable

Cooper-Harper ratings for rate of closure and workload without HALS. (sdw)

Plotka, M. S. & Weiss, R. M. (1989). Heliport night parking area criteria test plan
(DOT/FAA/CT-TN88/45). Atlantic City, NJ: Federal Aviation Administration
Technical Center. (DTIC No. ADA208401)

This flight test plan describes the method to examine the issue of
heliport night parking surface separation criteria. Operational
measures will be collected at the FAA Technical Center, Atlantic City
International Airport, New Jersey, using an instrumented UH-1H
helicopter. Flight maneuvers will be conducted at the Technical Center
to identify night parking area separation criteria under various wind
conditions. Wind velocity and direction data will be collected during
night parking operations to determine effects at different locations
around the parking area. This data will be used to create a baseline

for characterizing heliport night parking area separation criteria. The
test development, test equipment, data collection, data reduction, and
analysis of flight data are discussed. A schedule for the completion of
the associated tasks is presented. Keywords: VMC (Visual Meteorological
Conditions), Night parking surfaces, Surface maneuvers, Separation
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criteria, Heliports, Helicopters. (EDC)

Weiss, R. M., Wolf, C. J., Erlichman, S. L., & Morrow, J. G. (1989). Heliport surface Vol. |
maneuvering test results (DOT/FAA/CT-TN88/30). Atlantic City, NJ: Federal Pg. B-347
Aviation Administration Technical Center. (DTIC No. ADA214116)

During late fall 1987 and early spring 1988 flight tests were conducted
at the Federal Aviation Administration (FAA) Technical Center's
National Concepts Development and Demonstration Heliport. The purpose
of these tests was to measure pilot perception of helicopter tip
clearances for parking and taxiing maneuvers and to measure pilot
performance during these maneuvers. Over 100 parking and taxiing
maneuvers were conducted using a UH-1H helicopter. The parking
procedures were conducted under head, tail, and crosswind conditions,
both with and without an obstacle in place. the taxiing procedures were
carried out with a centerline, with only side markings, and with no
ground markings. A ground-based laser tracker system was used to tract
the taxiing procedures. Pilot subjective data in reference to these
maneuvers were collected via a post-flight questionnaire. Pilot
interviews were conducted at heliports across the country. These
interviews gathered pilot views concerning rotor tip clearances for
parking and hover taxiing maneuvers, ground markings for parking
operations, and hover taxiing heights. This report documents the
results of this activity. It describes the data collection and analysis
methodology and addresses objective as well as subjective issues. It
provides statistical and graphical analysis of pilot performance and
perception data and pilot subjective data. Keywords: Terminal flight
facilities; Heliports; Heliport parking; Heliport taxiing; Rotor tip
clearances.

Smith, R. D. (1988). Minimum required airspace under visual flight rules Vol. |
(DOT/FAA/DS-88/12, DOT/FAA/AS-89/1). Washington, DC: Federal Aviation Pg. B-354
Administration, Advance System Design Service. (DTIC No. ADA201433)

Recently, the FAA started a flight measurement project to examine the
issue of minimum required VFR airspace. Test data were collected
objectively in a manner similar to what is done to define the minimum
airspace for a precision approach. Heliport approach and departure
flight profiles were recorded using a variety of subject pilots flying
several different helicopters. Data were analyzed statistically to
determine the mean, standard deviation, and 6 sigma isoprobability
curves. Results of this effort are documented in FAA/CT-TN87/40,
Heliport Visual Approach and Departure Airspace Tests. An analysis of
the statistical distribution of these data is contained in
FAA/CT-TN88/44, Analysis of Distributions of VFR Heliport Data. These
test reports are not likely to be the last word on this topic but they
should serve to focus the discussion on specific issues in a way that

is constructive. This report is intended to focus discussion on how the
data should be interpreted, some of the historical issues involved, and
the direction to be taken in future work. (JES)

Weiss, R. M., Wolf, C. J., Harris, M., & Triantos, J. (1988). Heliport visual approach and  Vol. |
departure airspace tests. Volume 1. Summary (DOT/FAA/CT-TN87/40-1). Atlantic Pg. B-359
City, NJ: Federal Aviation Administration Technical Center. (DTIC No.

ADA200028)
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During the winter and spring of 1987 flight tests were conducted at the
Federal Aviation Administration (FAA) Technical Center's Concepts
Development and Demonstration Heliport at the Atlantic City
International Airport, N.J. The purpose of these flights was to examine
and validate the current heliport approach/departure surfaces criteria

as defined in the heliport Design Guide and to recommend modifications
to these surfaces, if appropriate. The flight activities were conducted
using aircraft representative of those in the civilian world. Data were
collected using approach surfaces of 7.125, 8.00, and 10.00 deg for
straight as well as curved path procedures. Also, departure surfaces of
7.125, 10.00, and 12.00 deg for straight and curved path procedures
were used. All maneuvers were tracked by ground based tracking systems.
This report documents the results of this activity. It describes the

flight test and evaluation methodology and addresses technical as well
as operational issues. It provides statistical and graphical analysis of
pilot performance along with a discussion of pilot subjective opinions
concerning the acceptability and perceived workload, safety, and

control margins associated with the procedures flown. The results of
this work will be considered in the future modifications of the FAA
Heliport Design Advisory Circular, AC 150/5390-2. (FR)

Plotka, M. S. & Weiss, R. M. (1988). Heliport visual approach surface high temperature
and high altitude test plan (DOT/FAA/CT-TN88/5). Atlantic City, NJ: Federal
Aviation Administration Technical Center. (DTIC No. ADA200027)

The purpose of this test plan on Helicopter Visual Meteorological
Conditions (VMC) Clearance project to be conducted at high temperature
and high altitude conditions are as follows: (a) The identification of
problems to be investigated; (b) The definition of the tasks required

to resolve these problems; (c) The development of test procedures; (d)
The description of the methodology for data collection, reduction, and
analysis; (e) The specification of the required data. The focus of this

test is on the issue of airspace requirement and obstruction protection
requirements for visual approaches and departures at a heliport. (FR)

Magrogan, M. (1987). Loran C VNAV (Vertical Navigation) approaches to the technical
center heliport (DOT/FAA/CT-TNB86/56). Atlantic City, NJ: Federal Aviation
Administration Technical Center. (DTIC No. ADA182152)

This report documents the results of Loran C vertical navigation (VNAV)
approaches to the Federal Aviation Administration (FAA) Technical
Center Heliport. Results of this study show that the three dimensional
(3D) Loran C Navigator met the requirements of Advisory Circular (AC)
90-45A for two dimensional (2D) error components of total system
crosstrack (TSCT) and flight technical error (FTE). In addition, the 3D
error component of vertical flight technical error (VFTE) met the
requirements of AC 90-45A. 23

Billmann, B. R., Webb, M. M., Morrow, J. G., Gallagher, D. W., & Wolf, C. J. (1987).
Heliport critical area flight test results (DOT/FAA/CT-TN86/64). Atlantic City, NJ:
Federal Aviation Administration Technical Center. (DTIC No. ADA183153)

The development of the microwave landing system (MLS) has resulted in
the need for several different flight tests to optimize the utility of
MLS. One such series of tests were designed to define criteria for
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siting MLS antennas at heliports. Due to the unique maneuver
capabilities and the limited real estate available at heliports, flight
tests were also conducted to determine the airspace and real estate
surrounding the MLS antennas which must be protected when the MLS is
sited at heliports. The need for this protected region is to guarantee
signal coverage and quality. Based on the test flight results conducted
at the Federal Aviation Administration (FAA) Technical Center, a
minimum region (surrounding the MLS antennas and signal monitor poles)
which must be protected is identified. Keywords: Helicopter, Instrument

Approaches.

Wolf, C. J. (1985). Helicopter terminal instrument approach procedures (VOR/ILS) Vol. |
(DOT/FAA/CT-TNB85/24). Atlantic City, NJ: Federal Aviation Administration Pg. B-413
Technical Center. (DTIC No. ADB169888)

No Abstract Available

Vickers, T. K. & Freund, D. J. (1981). Helicopter area air traffic control demonstration Vol. |
plan (FAA-RD-81-59). Washington, DC: Federal Aviation Administration Systems Pg. B-543
Research and Development Service. (DTIC No. ADA174973)

As part of the Helicopter Operations Development Plan, this document
outlines a phased study of area navigation applications in the control
of low-altitude IFR helicopter operations, with particular emphasis on
methods of reducing controller workload in order to make the use of
direct random routes feasible. Each of the four phases of the plan
embodies analysis, simulation, and validation. The study is
evolutionary; Phase 1 starts with the basic functions of generating
conflict-free routes, and maintaining positive separation between
aircraft in areas outside of radar coverage. Phase 2 introduces terrain
problems in mountainous areas. Phase 3 investigates interactions
between fixed and random routes, and between fixed-wing aircraft and
helicopters in major terminal areas. Phaseuptions in navigation,
communications, and surveillance coverage) in which the airborne
separation assurance function will be investigated). A broad outline of
the entire plan is presented, with a detailed schedule of the first

phase. Keywords: Air traffic control, RNAV).

Federal Aviation Administration. (1979). Helicopter air traffic control operations Vol. |
(FAA/RD-78-150). Washington, DC: Author, Systems Research and Development Pg. B-619
Services. (DTIC No. ADA072793)

The problems which inhibit the integration of IFR operations in the ATC
system were examined, and recommendations were made to resolve these
problems. Revisions in TERPS criteria and in the ATC Handbook are
necessary to minimize interference between fixed-wing and rotary-wing
aircraft. The use of 2 nm radar separation between IFR helicopters in
terminal areas is recommended to increase capacity by reducing the time
interval between helicopter approaches to a value consistent with the
time interval between fixed-wing approaches. Helicopters have a special
need for low-altitude RNAV capability and the ATC system needs to be
better adapted to handle the random route traffic that helicopters will
generate in exploiting their special capabilities. To this end, it is
recommended that the FAA develop software to call up and display, on
the ATC PPI, random waypoints and connecting routes, on an as-needed
basis. Helicopters operating offshore and in remote areas are often
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beyond the coverage of surveillance radar, thus requiring the use of
procedural control. They also operate below the coverage of VHF
communications and VOR/DME, requiring alternate types of systems,
several of which are recommended. The need for special controller
training in procedural control, and in helicopter characteristics and
limitations was made apparent during the study. (Author)

Hunting, A. W. & Fleming, R. S. (1968). Evaluation of helicopter steep slope GCA Vol. |
operations. Washington, DC: Federal Aviation Administration Flight Standards Pg. B-819
Service. (DTIC No. AD0676528)

The purpose of the study was to evaluate steep approaches flown in
helicopters used for training and tactical operations, and to record

data for use in the development of precision approach procedures for
rotary wing aircraft. These data can also be applied to civil

procedures standards and common system approach facilities. In this
evaluation the following factors were considered: (a) Flyability of

glide slope angles chosen; (b) Airspeed/vertical velocity envelopes;

(c) Lengths of instrument approach segments; (d) Location of ground
point of intercept (GPI); (e) Deceleration distances; (f) Decision

height; (g) Required obstruction clearance (ROC); (h) Lead fix
requirements; (i) Exposure time from decision height (DH) to touchdown;
(j) Deceleration during the descent; (k) GCA procedure techniques; (I)
GCA antenna alignment changes in azimuth and elevation; (m) Comparison
between stabilized and unstabilized helicopters. The maximum usable
effective angle was found to be 12 degrees. The flight parameters,
approach procedure, and obstacle clearance requirements appropriate to
steep approach angles were derived for application to Army training and
tactical use. Conclusions and recommendations of particular relevance

to civil procedures are noted. (Author)

Hunting, A. W. & Parr, F. (1968). Helicopter enroute IFR (FAA-65-920-6). Washington,  Vol. |
DC: Federal Aviation Administration Flight Standards Service. (DTIC No. Pg. B-821
AD0689776)

An evaluation of pilots flying selected VOR routes was conducted under
simulated IFR operation to assess the vertical and lateral flight

technical error. Radar flight track tracings and movie film were used

to collect data. A statistical analysis of the data shows that

stabilized helicopters may be safely operated IFR within 25 1/2 miles

of a VOR station when at least 500 feet of obstruction clearance is
provided in the area two nautical miles on each side of the radial
providing course guidance with reduced obstruction clearance beyond 2
NM to a maximum lateral distance of 3 NM. (Author)

Geisinger, K. E. (1985). Airspace conflict equations. Transport Science, 19(2), pp. 139- Vol. Il

153. Pg. B-55
No Abstract Available
Tobias, L., Erzberger, H., Lee, H. Q., & O'Brien, P. J. (1985). Mixing 4-dimensional Vol. Il
equipped and unequipped aircraft in the terminal area. Journal of Guidance Control Pg. B-55

and Dynamics, 8(3), pp. 296-303.
No Abstract Available

Horn, J. F., Calise, A. J., & Prasad, J. V. R. (2001). Flight envelope cueing on a tilt-rotor ~ Vol. I
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aircraft using neural network limit prediction. Journal of the American Helicopter Pg. B-108
Society, 46 (1), pp. 23-31.

A method for using neural networks to provide predictive flight envelope limit

information was developed. The method was applied to provide a tactile cueing

system for normal load factor and angle-of-attack buffet limits on the V-22 tilt-

rotor aircraft. Results from a real-time piloted simulation showed that the system

enabled the pilot to maneuver along the flight envelope boundaries without

exceeding the limits. Results indicated that the approach has the potential to

expand the effective safe maneuvering flight envelope of aircraft with structural

load limits. Tilt rotor aircrafts Flight envelope cueing

Paccini, P. (1989). Air traffic control's application to vertical flight — an international Vol. Il
perspective. Vertiflite, 35, 6, 18-20. Pg. B-202
With the current air traffic regulations, even a helicopter wishing to make an
instrument approach can only use the existing facilities and must strictly follow
the procedures prescribed for fixed wing aircraft. Recently, however-and
undoubtedly the development of tiltrotor programs has contributed to this-
research and experimental work in the United States have identified the heir to
the successful ILS as being the MLS (Microwave Landing System). This highly
versatile and accurate system allows the automatic simultaneous control of many
aircraft from various directions, even with curved paths, varying altitudes, and,
most interesting of all, with approach angles as large as 208DGR@C. This is
why ICAOQ, together with the FAA, has already set up a program for the gradual
replacement of ILS with MLS. At the beginning the two systems shall be used
simultaneously. By 1998, the new system will take over on a global scale.
Vertical Flight Aircraft Instrumented Landing Approaches Vertiport Airspace
Control Microwave Landing System

Barrer, J. N. & Sinha, A. N. (1988). Operational perspective of potential benefits of Vol. Il
microwave landing systems. Journal of the Institution of Engineers (India), Part AE:  pg. B-202
Aerospace Engineering Division, 69, 1-2, 16-21.

MLS has wide of applications. It has the potential to offer benefits to all classes
of users (air carrier, general aviation, commuter, rotorcraft etc), at all types of
airports (large, small, reliever, heliports, etc). Each individual application
requires a set of ATC procedures and corresponding ground system/avionics
capability to be effective. These requirements are included in the paper together
with the general requirements that may require modification or adaptation for
site-specific application. The purpose of the explicit identification of these
requirements is to provide some insight to the transition planning from the
current ILS to the future MLS environment., Microwave Landing Systems
Instrument Landing Systems Ground Systems

Demko, P. S. (1980). Helicopter decelerated steep approach and landing to confined areas  Vol. Il
under instrument meteorological conditions. In IEEE Plans 80. Position Locationand  pg. B-306
Navigation Symposium (pp. 381-388). New York, NY: IEEE.

In practice, lack of adequate guidance and flight instrumentation
systems usually limit the helicopter to performing confined area
operations only to periods when the pilot can clearly see his
point of intended landing from slant ranges in excess of 1/2

mile. Darkness, weather and other visibility reducing phenomena
usually force curtailment of confined area operations. This
limitation no longer needs to be tolerated. Small, portable
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microwave landing guidance systems, used in conjunction with
4-cue decelerated steep approach and landing (DSAL) flight
director systems, tailored specifically to unique helicopter
requirements, can now overcome the visibility barriers and
provide a true all-visibility DSAL capability

Hoh, R. H. (1991). Decision-height windows for decelerating approaches in helicopters:  \/ol. 1|
Pilot vehicle factors and limitations (DOT/FAA/CT-90/14). Atlantic City, NJ: Pg. B-323
Federal Aviation Administration Technical Center.

No Abstract Available

Sawyer, B. M. & Peisen, D. J. (1994). VFR helicopter obstacle-rich environments: Test Vol. Il
and evaluation letter report (FAA-RD-94/41). Washington, DC: Federal Aviation Pg. B-355
Administration R&D Service.

This is the first in a series of two letter reports detailing the

specific test and evaluation requirements, scenarios, data processing
techniques, and government/industry comments concerning pilot
performance in an obstacle rich environment. The second report will
develop and recommend the requirements for a piloted helicopter visual
simulator to support data collection in this effort. This report

details the issues and the development of test and evaluation criteria
necessary to evaluate the psychological effects of an increasingly
obstacle rich VFR heliport environment on the ability of a pilot to
operate. In addition, it addresses a conceptual application of target
level of safety, to assist the FAA and individuals concerned with
heliport planning with regard to the proximity of obstacles to a VFR
heliport. The effect of an increasingly obstacle rich helicopter
environment on pilot performance will be tested by collecting
definitive performance data through the use of a piloted, visual
helicopter simulator. Results will be verified with actual flight
testing. This study is divided into two phases. Phase 1 is further
divided into four tasks: (1) test and evaluation requirements, (2)
simulation requirements and facilities, (3) simulation test plan, and
(4) pilot briefing materials. The product of task 3 is the completed
test plan. The product of task 4 is pilot briefing material that
explains their role in the test and participation requirements.

Society of Automotive Engineers (1995). Integration of vertical flight aircraft into the Vol. Il
national airspace system (SAE Standard). Warrendale, PA: Author. Pg. B-371
The scope of this document, although limited to human factors issues,
is actually quite broad. controls, aircraft stability, power margins,
and pilot training, to name a few, all bring their own human factors
issues to the overall objective of integrating vertical flight aircraft
into the NAS. This document is a compilation of human factors issues
relating to vertical flight systems. report of the human factors
‘health’ of vertical flight as well as provide an historical
perspective of the issues that have been considered. affect the issues.

Callan, W. M., Houck, J. A., & Dicarlo, D. J. (1974). Simulation study of intracity Vol. Il
helicopter operations under instrument conditions to category 1 minimums (NASA- Pg. B-852
TN-D-7786). Langley Station, VA: NASA Langley Research Center.

A fixed-base simulator study was conducted to define pilot workload and
task performance associated with instrument flight operations for an
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intracity helicopter passenger service. Displays considered necessary
to provide a minimal capability under Instrument Flight Rules
conditions were used to fly a representative commercial helicopter
route structure in the New York area, with each terminal assumed to be
equipped with a precision approach guidance system. A cross section of
pilots participated as test subjects, and despite the high workload
level, the results indicated that for the assumptions employed,
minimums of 61 m (200 ft) ceiling and 805 m (0.5 mile) visibility were
feasible. (Author)

Bauer, R. W. & Barnes, J. A. (1967). Human factors in anticollision lighting for VTOL Vol. Il
and V/STOL aircraft (HEL-LETTER-64). Aberdeen Proving Ground, MD: Human Pg. B-878
Engineering Lab.

The VTOL and V/STOL flight regimes are sufficiently different from
those of fixed wing aircraft to magnify certain aspects of the

collision avoidance problem. For example, high rates of climb and the
capability for lateral translation may require increased visibility
vertically and laterally. In addition, the contrasts and intensities
required for light visibility against high luminance day-lighted
surfaces are very different from those required for night flight
conditions. These considerations have initiated a review and

re-examination of anticollision lighting requirements. (Author)

Green, D. L. & Kimberlin, R. D. (1995). Helicopter unique instrument approaches — Vol. Il
Trajectories, flying qualities, controls and displays. In SAE 1994 Transactions, Pg. B-1036
Journal of Aerospace, Vol. 103, 2189-2200. Warrendale, PA: Society of Automotive
Engineers.

The paper presents an argument for combining the precision of GPS with
robust slow speed agility of the helicopter to support the wide
implementation of a helicopter precision track GPS (HPT-GPS) instrument
approach. The autonomous nature of the approach suggests that it is
particularly suited for use at small airports and heliports. This

capability is then characterized as providing an affordable way to

facilitate the integration of rotorcraft into the National Airspace

System to facilitate commerce and emergency medical service to areas
that are otherwise poorly served by aviation during inclement weather.

The paper defines a new minimum approach airspeed (V(MAP)) which
applies to the last segment of the approach. This segment involves a
descent to a minimum descent altitude and continued flight to a

Helicopter Visual Descent Point which is expected to be located 150 ft

or more above or beyond the runway threshold. A series of charts is

used to explain the relationship between V(MAP) and the current minimum
airspeed for instrument flight. The paper concludes with a

justification for displaying both ground speed and airspeed and

suggests formats for both. (Author)

Klein, P. D., Wilkinson, P. R., & Zmroczek, L. A. (1993). Civil tiltrotor — Flight Vol. Il
simulation development of instrument procedures. In AHS, Annual Forum Pg. B-1090
Proceedings, Vol. 1, pp. 465-479. Alexandria, VA: American Helicopter Society.

Real-time, piloted simulation researches have been conducted which
demonstrate the ability of tiltrotor aircraft to execute steep
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instrument approaches to vertical landings. Approaches with glide
slopes as steep as 25 deg have been successfully demonstrated. Guidance
cues provided for the pilots included raw flightpath deviation data and
flight director steering commands. The low speeds associated with the
steepest approaches introduce unique problems that favor the use of
flight director guidance or modified pilot control strategies. Steep
approaches are expected to be a normal requirement for center-city
vertiport operations, but existing instrument procedures and ATC
procedures do not support the steep approach capabilities of vertical
flight aircraft. The FAA has recognized this and directed the
development of the Vertical Flight IFR Terminal Area Procedures
(VERTAPS) program plan. VERTAPS will develop instrument procedures and
ATC procedures to take advantage of the unique capabilities of vertical
flight aircraft while safely and efficiently integrating them into the
national airspace system. (Author (revised))

Green, D. L., Andrews, H., & Saraniero, M. (1989). An early overview of tiltrotor aircraft  Vol. Il
characteristics and pilot procedures in civil transport applications (DOT/FAA/DS- Pg. B-1168
89/37). Washington, DC: Federal Aviation Administration.

A brief description is provided of tiltrotor aircraft, and some of

their projected operating characteristics are identified. Two

operations are of particular interest: steep approaches into a confined
metropolitan vertiport; and approaches into a vertiport without
sufficient clear airspace for a conventional missed approach from a low
decision height. Both operations are of interest in order to minimize
the airspace needed to conduct such operations. A brief simulation was
conducted to support the analysis using a fixed base simulator. The
flight simulation involved a quick look at innovative and tiltrotor
unique maneuvers to identify and evaluate operations at or near the
operational limits. The tiltrotor shows promise of permitting much
steeper approach and departure maneuvers than what can be done with
either an airplane or a helicopter. (Author)

Tobias, L., Lee, H. Q., Peach, L. L., Willett, R. M., & O'Brien, P. J. (1983). Helicopter Vol. Il
IFR approaches into major terminals using RNAV, MLS, and CDTI. In American Pg. B-1359
Institute of Aeronautics and Astronautics, Aerospace Sciences Meeting, Vol. 20, pp.
666-673.

Previously cited in issue 06, p. 806, Accession no. A82-17868

Gallagher, J. & Till, R. D. (1981). Instrumentation to determine the suitability of ARNAV  Vol. Il
systems for helicopter navigation in the national airspace system (NAS). In AIAA, Pg. B-1376
SETP, SFTE, SAE, ITEA, and IEEE, Flight Testing Conference (AIAA Paper 81-

2514).
This paper describes instrumentation developed and flight testing
conducted by the Federal Aviation Administration (FAA), Technical
Center, to determine the suitability of RNAV systems for helicopter
navigation. A data collection package consisting of a militarized
minicomputer interfaced to aircraft sensors and RNAV systems typically
representative of LORAN-C, GPS, Inertial Navigation, and Omega was
designed and fabricated. A portable low cost position tracking system
was devised for non-precision approach navigation tests by Kalman
filtering post flight position data derived from a pulsed radar ranging
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system with inertial and air data measurements, resulting in improved

position accuracy. ((Author))
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3.2 RESEARCH FACILITY MATRIX

To supplement the literature search results, HSIAC has prepared a list of international research facilities (Government, Academic, and
Commercial) having subject matter expertise in the area of human factors associated with helicopter aircrew performance. The list includes, where
possible, points of contact with current phone, email, and addresses as well as a brief capabilities overview or research highlight.

Lab/Organization Research/Facility Description PoC Information

ILLIANA Aviation Sciences Limited is an lllinois corporation with offices in Las Cruces, New Mexico,
and McKinleyville, California. The company is engaged in research and development in the areas of
visual performance, flight display and control design principles, and the WOMBAT family of e _
computer-based tests of situational awareness and stress tolerance for the selection of complex ILLIANA Aviation Sciences
system operators including pilots and controllers of air, surface, and subway traffic. Recent projects 2750 Sunny Grove Ave.
include technical support for a multifactor research program sponsored by the United States Air McKinleyville, CA 95519-7912

Dr. Stanley N Roscoe

ILLIANA Aviation Sciences Limited

Force to measure the effects of numerous equipment and viewing-condition variables on eye (707) 839-1271
accommodation and judgments of the apparent sizes of distant objects. Another has been the roscoe@aero.ca

development of the WOMBAT-FC test for the selection of Flow Controllers with a heavy emphasis
on "keeping the picture" in complex traffic situations.

Dr. William D. Lewis
Associate Professor, Aviation Systems and
Flight Research (931) 393-7418

Principal research interests are in the areas of applied aerospace and flight simulation. These wlewis@utsi.edu

range from flight testing to product design. Specific approaches include: virtual prototyping for flight MS-20 The University of Tennessee Space
research in an attempt to reduce risk and developmental costs, integration of new concept displays ~ Institute B. H. Goethert Parkway Tullahoma,
into the cockpit, development of rotorcraft infrastructure including communication, navigation, TN 37388-9700

pilotage using advanced concepts, flying qualities assessment techniques, aviation human factors,

The University of Tennessee Space development of flying test techniques, aerospace parameter identification techniques, air vehicle Fred Steller

Institute . . ; - N N S )
modeling for simulation applications, using simulators as a concurrent engineering tool, verification  Research Assistant Professor
and validation techniques for flight and training simulators, investigation of reduced fidelity UT Space Institute
simulators for specific tasks, determination of required simulation fidelity, man-in-the-loop (931) 393-7496
simulations, in-flight simulation studies and restructuring the engineering process to capitalize on fstellar@utsi.edu
synthetic environments. MS-20 The University of Tennessee Space

Institute B. H. Goethert Parkway Tullahoma,
TN 37388-9700
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Lab/Organization

Research/Facility Description

PoC Information

Ralph Kimberlin, Ph.D. Program chairman,
Aviation Systems

615-393-7411 or 615-455-5912, 931-393-
7411 or 408

MS-39 The University of Tennessee Space
Institute B. H. Goethert Parkway Tullahoma,
TN 37388-9700

LaRC—NASA

Rotorcraft Hover Test Facility: Special/Unique Capabilities: Cell designed for isolated rotor tests
with elevated platform outside of ground effect, Cell tailored for use with tiltrotor systems including
an elastic wing cantilever mount. Equipment/Instrumentation: Fully integrated flexible data
acquisition system capable of sampling 64 channels at over 1000 Hz, Closed-circuit water system
with chiller to cool electric drive motors, Integrated hydraulic system capable of 3000 PSI and high
flow rates, High-intensity strobe lights for rotor blade tracking, Color camera system with pan, tilt,
and zoom for rotor system observation, Black and white camera system with pan & tilt designed to
aid in rotor track and balance operations.
http://aeroelasticity.larc.nasa.gov/RHTFSinglePageJan99.htm (Retrieved on July 12, 2001)

Pete McHugh

(757) 864-8490
p.c.mchugh@larc.nasa.gov

Dr. Thomas Noll

Aeroelasticity Branch, Building 648
(757) 864-2820.
t.e.noll@larc.nasa.qov

Monterey Technologies Inc. (MTI)

Title: Improved Visual Landing Aids on Air Capable Ships Summary: This a Navy sponsored
program to look at the feasibility of utilizing state-of-the-art Visual Landing Aid (VLA) technologies
on smaller aviation capable ships. Advanced technology would be evaluated based on its
adaptability to older ships, as well as newer versions (e.g. LPD-17), and its capability in enhancing
aircrew performance during shipboard landing evolution. Enterprise in rotorcraft and commercial
aviation human factors as well as ATC operations http://www.montereytechnologies.com/proj.htm
(Retrieved on July 12, 2001)

Becky Hooey,

Principal investigator for NASA Ames' T-
NASA system

NASA Ames Research Center (MS 262-4)
Human-Automation Integration Research
Branch Human Factors Research and
Technology Division

Moffett Field, CA 94035-1000

Phone: (650) 604-2399 Fax: (650) 604-3729
bhooey@mail.arc.nasa.gov
http://www.montereytechnolgies.com/
(Retrieved on July 12, 2001)
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Damos Research Associates Inc.

Research/Facility Description

Damos Research Associates, Inc., offers services in three areas: pilot selection, evaluation, and
training devices. In addition, we offer short courses in pilot selection, cockpit resource
management, and team building. Damos Research Associates, Inc., in conjunction with Systems
Technology, Inc., can develop customized part-task trainers and simulators that address specific
pilot training and evaluation needs. These devices can be designed to evaluate threat recognition
and decision making in a variety of scenarios including windshear, unusual attitude training, and
rejected take-offs (RTO). These devices also can provide training in ground maneuvering, airport
and route familiarization, procedures, and equipment use as well as in other activities. Both the
part-task trainers and simulators can be designed to evaluate the pilot's cognitive and psychomotor
performance and can be used in pilot selection and evaluation programs.
http://www.damosaviation.com/ (Retrieved on July 27, 2001)

Diane Damos

8939 S. Sepulveda Blvd., Ste. 200,
Los Angeles, CA 90045-3605
(310) 670-4839
dianeldamos@damosaviation.com

The Rotorcraft Center of Excellence

The Rotorcraft Centers of Excellence are academic research centers that are managed by the
NRTC and peer reviewed by a Technical Advisory Committee of Army, NASA, Navy, and Industry
members The research topics being addressed by the universities include the following: Efficient
Low-Noise Rotors; Affordability (IPPD, Virtual Prototyping, Advanced Distributed Simulation); Low-
Vibration Dynamic Systems; Advanced Drive Trains; Smart and Composite Structures; Day/Night
Adverse Weather Capability; Highly Reliable, Safe Operations; and Digital-Optical Integrated Flight
Controls. http://afdd.arc.nasa.gov/nrtc/rcoe.html (Retrieved on August 1, 2001)

nrtc@mail.arc.nasa.qov

Georgia Tech University - Center of
Excellence in Rotorcraft Technology
(CERT)

Georgia Tech's CERT, largest of three Army- (now NASA-) sponsored Rotorcraft Centers of
Excellence, has five research areas: (1) aerodynamics and aeroacoustics; (2) rotordynamics, and
aeroelasticity; (3) structures and materials; (4) flight mechanics and controls; and (5) rotorcraft
design. CERT has also been successful in helping create other research laboratories and centers
at Georgia Tech. These include the Aerospace Systems Design Laboratory (ASDL), the
Uninhabited Aerial Vehicle (UAV) Research Facility, the Flight Simulation Laboratory (Flight Sim)
and GTRI Aerospace Laboratory. In addition, CERT closely collaborates with other centers within
the School of Aerospace Engineering, such as the Multi-University Intelligent Turbine Engine
(MITE) Center and the Center for Aerospace Systems Analysis (CASA) Also, CERT offers
advanced degrees in its discipline areas.
http://www.usg.edu/admin/icapp//centers/gatech/gatech_rotocraft.html (Retrieved August 1, 2001)

Dr. Daniel P. Schrage,

Director

Center of Excellence in Rotorcraft
Technology

Georgia Institute of Technology School of
Aerospace Engineering Atlanta, GA 30332-
0150

404-894-6257 (Phone), 404-894-2760 (Fax)
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The Pennsylvania State University--
Rotorcraft Center of Excellence

Research/Facility Description

The Pennsylvania State University Rotorcraft Center for Excellence was founded in January 1996.
It is funded by the National Rotorcraft Technology Center (NRTC), Army Research Office (ARO),
National Aeronautics and Space Administration (NASA), as well as various corporate sponsors.
The Rotorcraft Center is focused on advancement of rotorcraft research and education.
Approximately 30 graduate students and 12 faculty members are focused on a wide array of
rotorcraft research programs. http://www.psu.edu/dept/rcoe/research.html (Retrieved on August 1,
2001)

The Pennsylvania State University

229 Hammond Building University Park, PA
16802

Dr. Edward C. Smith, Director
814-863-0966

ecs@rcoe.psu.edu

Or

Dr. Lyle N. Long, Administrative Director
814-865-1172

Inl@psu.edu

University of Maryland--Department of
Aerospace Engineering

Rotorcraft: Long-standing and important research is conducted in the Alfred Gessow Rotorcraft
Center, as a U.S. Army Center of Excellence in Helicopter Technology. One of only three such
centers in the country, the center conducts leading-edge research in rotorcraft aerodynamics,
dynamics, acoustics, structures and flight mechanics. Unique experimental facilities such as two
fully-instrumented rotor rigs, a hover tower and a 10-foot vacuum chamber are funded by the Army
and by an industry consortium. http://www.enae.umd.edu/home/ (Retrieved on August 1, 2001)

Dr. Inderijit Chopra, Rotor Dynamics and
Smart Structures

chopra@eng.umd.edu

(301) 405-1122

Dr. Alfred Gessow, Aerodynamics
gessow@eng.umd.edu

(301) 405-1131

Dr.Norman Wereley, Smart Structures,
Active and Passive Damping Control
wereley@eng.umd.edu

(301) 405-1927

Dr. Darryll Pines, Smart Structures; Damage
Detection; and Health Monitoring
dipterp@eng.umd.edu

(301) 405-0263

Dr. J. Gordon Leishman, Aerodynamics
leishman@eng.umd.edu

(301) 405-1126

Dr. James Baeder, CFD and Acoustics
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baeder@eng.umd.edu

(301) 405-1107

Dr. Fred Schmitz, Rotorcraft Acoustics
fschmitz@eng.umd.edu

(301) 405-0318

Dr. Roberto Celi, Flight Mechanics and
Controls

celi@eng.umd.edu

(301) 405-1132

Dr. Anthony Vizzini, Composite Structures
vizzini@eng.umd.edu

(301) 405-1123

NASA Ames Research Center- Vertical
Motion Flight Simulation Laboratory

At NASA Ames Research Center, in California's Silicon Valley, scientists conduct advanced
research in a unique flight simulation complex. The facility provides researchers with exceptional
tools to explore, define, and solve issues in both aircraft and spacecraft design. It offers fast and
cost-effective solutions using real-time piloted simulation, realistic sensory cues, and the greatest
motion range of any flight simulator in the world. http://www.simlabs.arc.nasa.gov/ivms/vms.html
(Retrieved on August 1, 2001)

Flight Simulation Laboratories

Attn: Tom Alderete, Chief Simulation
Planning Office NASA Ames Research
Center Mail Stop 243-1

Moffett Field, CA 94035-1000

Phone: 650-604-3271 Fax: 650-604-3952
talderete@mail.arc.nasa.gov

Flight Simulation Laboratories

Attn: Barry Sullivan, Chief Aerospace
Simulation Operations NASA Ames
Research Center Mail Stop 243-1

Moffett Field, CA 94035-1000 Phone: 650-
604-6756

Fax: 650-604-3952
bsullivan@mail.arc.nasa.gov
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Flight Research Institute

Research/Facility Description

The Flight research Institute is a research and development establishment, which handles the most
relevant problems of aviation and comanautics with the methods of scientific experiment using
flying laboratories, model, test , and production planes. Go to website for further details on
research. http://www.lii.ru/english/about.htm (Retrieved on August 1, 2001)

PoC Information

Zhukovsky-2, Moscow Region, 140182,
Russia

Phone: +7 (095) 556-5897
+7(095) 556-5607
Fax: +7 (095) 556-5334
Telex: 412710 SOKOL RUS
secretary: postbag@lii.ru
web-master: webteam@lii.ru

Army Aeroflight Dynamics Directorate
(AFDD)-Rotorcraft Dynamics Division

Mission: Provide fundamental understanding, analytical tools, and innovative design concepts to
maintain preeminent technical leadership in fundamental structural dynamics, unsteady
aerodynamics, aeroelastic stability, rotor loads, vibration technology, and comprehensive analysis.
Aggressively develop the associated technology, transferring results and superior tools to the U.S.
aerospace community, including: prediction code validation and assessment, advanced
bearingless rotor concepts, and active control of smart structures. Provide DoD aviation system
developers and users with the technical expertise required to effectively acquire and field rotorcraft
systems. Research Areas: Technology Opportunities, Rotorcraft Dynamics - R&D Needs and
Objectives, Research Thrusts - Scientific Barriers, Integrated Aeromechanics Analysis.
http://afdd.arc.nasa.qov/AFDD/RDD.html (Retrieved on August 1, 2001)

Dr. Chee Tung
tung@merlin.arc.nasa.gov

American Helicopter Society- The
Vertical Flight Society

AHS International -- The Vertical Flight Society is a professional, technical society, established by
industry pioneers in 1943 for the purpose of advancing vertical flight. Our close to 6,000 individual
members from around the world cover the entire spectrum of vertical flight industry, including
government, military, civil, engineers, managers, pilots, educators, and students. Our corporate
members, which number nearly 100, encompass all facets of the industry including airframe
designers, turbine engine manufacturers, avionics and systems integrators, suppliers and
consultants. For more than half a century, the AHS has played a leading role in the development of
vertical flight technology, pursuing excellence within the industry, and stimulating research, debate
and expert opinion. http://www.vtol.org/ (Retrieved on August 1, 2001)

AHS International Board of Directors
(http://www.vtol.org/BOD.html)
Chairman

Mr. John R. Murphey

President

Bell Helicopter Textro

P.O. Box 482

Ft. Worth, TX 76101

(817)280-5300, Fax (817)280-329
imurphey@bellhelicopter.textron.com
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Office of Naval Research

Two divisions comprise the department; Medical Science and Technology; and Cognitive, Neural
and Biomolecular Science and Technology. The Human Systems Department supports basic and
applied research, and advanced technology development leading to applications for the
Departments of Navy and Defense, and U.S. Industry. We are committed to active exploration
programs that are at the leading edges of medical science, human performance, biotechnology,
training and human factors, neural information processing, and biorobotics.
http://www.onr.navy.mil/onr/v (Retrieved on July 27, 2001)

Dr. Harold Guard, Head of the Department
(703) 696-4501

quardh@onr.navy.mil

CAPT Timothy J. Singer, MSC, USN Deputy
(703) 696-4058

singert@onr.navy.mil

Address:

Office of Naval Research

Code 34

800 N. Quincy St.

Arlington, VA 22217-5660

NASA AMES

We integrate Army and NASA rotorcraft resources at Ames Research Center to lead the Nation in
rotorcraft aeromechanics, flight control, and cockpit integration research and technology
development. We develop and insert these new technologies for application to both military and
civil helicopters, tiltrotor aircraft, and other advanced rotary-wing aircraft. We also provide the U.S.
rotorcraft industry, Department of Defense, and other Government agencies with the technical
expertise required to produce and use safe, affordable, and effective all-weather rotorcraft systems.
http://halfdome.arc.nasa.gov/ar/rotorcraft.html (Retrieved on July 12, 2001)

http://aerospace.arc.nasa.gov/ (July 12,
2001)

Army/NASA Rotorcraft Division: Edwin W.
Aiken (Chief).

eaiken@mail.arc.nasa.gov

National Rotorcraft Technology Center
(NRTC)

The NRTC is an innovative partnership of the US rotorcraft community. It integrates the
Government, industry, and academia to aggressively address the common goal of ensuring
continued superiority of US military rotorcraft while concurrently strengthening the US rotorcraft
industry's' ability to compete in the global market. http://afdd.arc.nasa.gov/nrtc/govoffice.html
(Retrieved on August 1, 2001)

The NRTC is located in Building 207 (M/S
207-1)

NASA-Ames Research Center
nrtc@mail.arc.nasa.qov

EUROCONTROL Agency

Research and Development (R&D) is a key activity in EUROCONTROL Agency. Air Traffic
Management in Europe can be improved only through the research, innovation and the testing of
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new concepts. Research & Development in Eurocontrol is mainly carried out at the Experimental
Centre in coordination with Agency Headquarters.

R&D ACTIVITIES AT THE EUROCONTROL EXPERIMENTAL CENTRE

The mission of the Eurocontrol Experimental Centre is to carry out Research and Development in
order to support the improvement of Air Traffic Management in Europe.

ARDEP - Analysis of R&D in Eurocontrol Organisation Programmes. The ARDEP Project collects
and analyses information on European ATM R&D programmes and produces R&D project
synopses which include the full list of European ATM R&D projects and their description.

ARDA - Aviation R&D Activities - The FAA-EUROCONTROL Committee sponsors the extension of
ARDEP in order to link the European information on R&D with the R&D information of FAA (US
Federal Aviation Authority) and NASA (US National Air Space Agency).

CARE - Cooperative Actions of R&D in Eurocontrol - CARE has been set up by the
EUROCONTROL Agency to define co-operative actions which address R&D issues of high priority.
Three level of cooperation are envisaged: Exchange (of information, expertise), Co-operation (to
avoid duplication) and Collaboration (on a particular R&D project). This site includes all the
information on the current and future CARE actions.

ATM R&D Programme Review Group - The ATM R&D Programme Review Group is an advisory
group made up of experienced people from national authorities and research bodies, ATM service
providers and other interested groups, that provides the Eurocontrol Agency with specialist and
impartial consultancy and advice on R&D. This link is for registered members only.

FAA/ Eurocontrol R&D Committee - The web site of the Committee that coordinates R&D activities
with US FAA at the Eurocontrol Organisation level. Several pages of this site are for registered
members only. http://www.eurocontrol.be/eatmp/work/research.html (Retrieved on August 1, 2001)
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John A. Volpe National Transportation
Systems Center

Research/Facility Description

We're America's transportation systems center, an innovative, federal-fee-for-service organization
within the US Department of Transportation. Air traffic management, highway and rail safety,
strategic planning and economic analysis, environmental assessment, transportation logistics, and
security are only some examples of our work. http://www.volpe.dot.gov/index.html (Retrieved on
August 1, 2001)

Recipient's Name (add DTS Code if known)
John A. Volpe National Transportation
Systems Center

55 Broadway, Cambridge, MA 02142-1093
Phone: Volpe Center Operator 617/494-
2000.
http://www.volpe.dot.gov/contact.html
(Retrieved on August 1, 2001. Can contact
departments on this page)

Embry-Riddle Aeronautical University

ERAU conducts applied research for industry and government and is actively performing studies
and experiments across a broad spectrum of aviation disciplines and domains. We are engaged in
leading-edge research in a multitude of areas where the full capabilities of our faculty, staff,
students, laboratories and facilities are brought to bear. ERAU is currently performing research
under 35 funded grants and contracts valued at over $7.1 million. Research at ERAU takes place at
each of our campuses, in most of our departments, as well as within the Office of Sponsored
Programs. Our research activities reflect both the needs of the aviation industry as well as the
special skills and talents of our researchers. ERAU has been an active contributor to the body of
knowledge in areas including air traffic control, airspace. http://www.embryriddle.edu/research/
(Retrieved on August 1, 2001)

Daytona Beach, Florida Campus,
Embry-Riddle Aeronautical University

600 S. Clyde Morris Boulevard Daytona
Beach, FL 32114-3900 Main Switchboard:
(904) 226-6000 or (800) 222-2416

Air Transport Association of America

ATA's structure is similar to most airlines and provides an interface between the carriers and
various government and private sector organizations. Key departments within the association deal
with operations and safety, engineering, maintenance and materiel, airport operations, air traffic
management, cargo, electronic data interchange, facilitation, federal and state government affairs,
international affairs, legal affairs, passenger management, cargo, electronic data interchange,
facilitation, federal and state government affairs, international affairs, legal affairs, passenger
service, public relations, and security. Working with these established functions are a variety of ATA
councils, committees, subcommittees and task forces, composed of experts from member airlines,
formed to address industry issues. ERAU has been an active contributor to the body of knowledge
in areas including air traffic control, airspace management, flight training, flight safety, meteorology,
aircraft design and performance, atmospheric physics, aviation business and economics, and a

Air Transport Association of America, Inc.
1301 Pennsylvania Ave., NW Suite 1100
Washington, DC 20004-1707

Phone: +1.202.626.4000
ata@airlines.org

Air Traffic Management:
Vikki Avey (vavey@airlines.org),

Russell Gold (rgold@airlines.org),
Jack Ryan (jryan@airlines.org),

Bill Sears (wsears@airlines.orqg),
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multitude of other areas. Bob Zoldos (bzoldos@airlines.org)

Ottawa iar.webmaster@nrc.ca

Mr. Jeff Mackwood, B. Eng Marketing
Manager National Research Council Canada
Institute for Aerospace Research Montreal

The Institute for Aerospace Research (IAR) advanced systems research aircraft (ASRA) is a Bell
412 HP helicopter specially configured with on-board research equipment for the development and
National Research Council of Canada,  testing of advanced flight systems and various modern cockpit technologies. IAR has formed a

Flight Research Lab consortium of partners—Canadian avionics manufacturers, the Canadian Department of National .
. o . Road Ottawa, Ontario Canada K1A OR6
Defence and the Natural Sciences and Engineering Research Council—to support the development )
of ASRA Phone: (613) 990-0765

Fax: (613) 952-7214

Human Factors of Command Systems (HFCS)

Objective: To contribute to effective Command and Control by conducting relevant human factors
Defense and Civil Institute of research and applying the resultant knowledge in the doctrine, design, development, test, operation
Environmental Medicine and training of command systems. http://www.dciem.dnd.ca/DCIEM/research/hfc_e.html (Retrieved

on July 12, 2001)

Mailing address: DCIEM P.O. Box 2000 1133
Sheppard Ave. West Toronto, Ontario
Canada M3M 3B9

Telephone: (416) 635-2000

Facsimile: (416) 635-2104

U.S. Army Research Institute
Chief, RWARU

ATTN: PERI-IR

Fort Rucker, AL 36362

N . . . . DSN: 558-2834/3915 COM: (334)255-2834
Operate a state-of-art rotary wing simulation research facility. Conduct aircrew training research FAX: (334) 255-9025

and development for Army-wide aviation applications dealing with aviator skill training and wightman@rwaru-emh1.army.mil
sustainment; definition of requirements for future aviation training devices and simulators; and unit
combat mission training strategies and methods for AC and RC units. http://www.ari.army.mil/

(Retrieved on July 17, 2001) Personnel . .
Unit Chief, Dr. Dennis C. Wightman, Dr. John

Dohme, Ms. Deloris Elmore, MAJ Jeff
Graham, Mrs. Rande Hanson, Dr. William
Howse, Mr. Thomas Preston, Mrs. Jane
Schultz, Dr. John Stewart, Dr. Robert Wright

US Army Research Institute, Rotary
Wing Research Unit
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US Army Aeromedical Research
Laboratory, Aircrew Health &
Performance-Aeromedical Factors
Branch

Research/Facility Description

The Aeromedical Factors Branch is a multidisciplinary research group which conducts applied
laboratory and field research, development, and assessment to determine psychological,
physiological, sensorimotor, and biochemical aspects of the soldier's response to the multiple
stressors associate modern Army equipment, operations and tactics, missions, and developmental
systems. They develop databases, conclusions, and recommendations concerning occupational
hazards, workload, and biomedical technology to sustain soldier safety and combat crew efficiency
and effectiveness. Research includes the disciplines of aviation medicine, physiology, psychology,
biomedical engineering, human factors, biochemistry, hazardous environments of crew stations and
combat vehicles. The branch also translates research results into relevant health criteria for
material development, doctrine, and operations. http://www.usaarl.army.mil/ahpdivision.htm -
aeromedical (Retrieved on July 17, 2001)

Diana Hemphill
Diana.Hemphill@amedd.army.mil

University of Central Florida, Center for
Applied Human Factors in Aviation

CAHFA focuses its research on making it safer and easier for people to use aeronautical systems,
on achieving sophistication without complication. ERAU, with campuses in Daytona Beach, Florida,
and Prescott, Arizona, provides CAHFA with superb research and testing facilities including the
Airway Sciences Simulation Laboratory. http://132.170.117.229/cahfa/default.htm (Retrieved on
July 17, 2001)

To Contact us: CAHFA The Center for
Applied Human Factors in Aviation
Psychology Department

University of Central Florida

P.O. Box 161780 Orlando, FL 32816-1780
Phone: (407) 823-2216 Fax: (407) 823-5862
vincenzd@db.erau.edu
http://132.170.117.229/cahfa/page3.htm
(Retrieved on July 17, 2001)

University of lllinois Institute of Aviation,
Aviation Research Lab

Two areas of research: Visual information processing and visual displays. How does the pilot
integrate information from the visual world outside the aircraft, as well as from flight instruments,
necessary to support low level flight and aircraft landing? How can synthetic electronic displays be
designed to best facilitate information integration by capitalizing on three-dimensional geometry,
texture, motion, and color? How can computational models of human performance predict the ideal
layout and integration of flight instruments to support low level flight? Spatial awareness. How can
the pilots' understanding of aircraft attitude and position over ground be modeled? How can this
understanding be best supported by electronic navigation aids (e.g., electronic maps, predictive
displays, outside-in perspective, terrain and weather representation)

AviationWebMaster@uiuc.edu

Faculty:
http://www.aviation.uiuc.edu/new/html/ARL/fa
culty.htm (Retrieved on July 17, 2001)
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Ohio State University, Department of
Aviation

The Aerospace Engineering Program comprises a stimulating group of distinguished faculty,
energetic graduate students, and enthusiastic undergraduates, supported by comprehensive
laboratories and extensive computer facilities all focused upon the challenges of flight. The proper
aerodynamic shape, the correct engine for clean propulsion, the best materials for light-weight
structures, and the safest control systems must be integrated to produce an efficient and
economical flying machine. In addition, these challenges must be met across the broad spectrum of
flight, from the low-speed, near-earth hovering of helicopters to the supersonic flight of our present
day aircraft to the extreme speeds and ranges of our future aircraft and spacecraft. Our faculty
bring their expertise in the varied disciplines of aerospace engineering to the classroom and
laboratory and use extensive research activities to enhance their lectures. The Ohio State
University's Aviation Section is part of the department of Aerospace Engineering, Applied
Mechanics and Aviation. It is leading the world in the areas of human factors research, flight
education, and high technology in the classroom. For more than 50 years the Aviation Section at
Ohio State has provided the national airspace system with highly qualified and concerned
professionals. http://www.aerospace.ohio-state.edu/ (Retrieved on August 1, 2001)

The Ohio State University, Aviation Section

164 W. 19th Ave. Columbus, Ohio 43210
USA.

Phone: (614)292-2405
Fax: (614)292-1014.

Aerospace Engineering

2036 Neil Ave. Mall

Bolz Hall, Room:328

Columbus, Ohio 43210-1276

614 292 2691 (phone)

614 292 8290 (fax)
aaa@www-aaa.eng.ohio-state.edu

Bell Helciopter-Textron

More than fifty years of experience and over 33,000 helicopters produced. The world leader in
rotorcraft design, production and support. Bell's primary objective is to provide the best products
backed by the most thorough and comprehensive training, service and support systems in the
industry. http://www.bellhelicopter.textron.com/index.html (Retrieved on July 17, 2001)

http://www.bellhelicopter.textron.com/contact
Us/ (July 17, 2001)

Bell Helicopter Textron Inc.

PO Box 482 Ft. Worth, Texas 76101
Voice:(817)280-2900/(800)FLY-BELL Fax:
(817)278-0999

Walter Reed Us Army Institute of
Research , Division of Neuropsychiatry

Military operations are often conducted at high tempo, on a 24 hour-per-day basis, for extended
periods, and may involve rapid deployment across multiple time zones. Under such operational
conditions, the ability to obtain adequate, recuperative sleep is compromised—resulting in alertness
and performance deficits in soldiers engaged in mission-critical tasks. The Department of
Neurobiology and Behavior conducts both basic and applied research with the aim of sustaining
optimal performance and alertness in the operational environment. Recent basic research efforts
include brain-imaging studies to determine the physiological basis of sleepiness and subsequent

Dr. Tom Balkin, Ph. D. (Department Chief)
Phone: (301) 319-9350

Ms. Mozelle Parker (Administrative Support)
Phone: (301) 319-9945

Dr. Gary Kamimori, Ph.D.

Phone: (301) 319-9714

Dr. Cynthia LaJambe, Ph.D.

Phone: (301) 319-9814
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recuperation during recovery sleep. Ongoing applied research efforts include development of Dr. Nancy Wesensten, Ph.D.
strategies to optimize control over the timing and duration of sleep/wake states through Phone: 319-9248
administration of pharmaceutical agents that act primarily at the brain’s internal “clock” (or CPT Mary Kautz, Ph.D.

“circadian pacemaker”) versus those that act more generally to reverse sleep debt-dependent (i.e.,  Phone: (301) 319-9332

homeostatically controlled) reductions in brain activity. http://wrair-www.army.mil (Retrieved on July ~ SPC Janise Brown

17, 2001) Phone: (301) 319-9908
SPC Debra Longworth
Phone: (301) 319-9421
Ms. Rebecca Reichardt
Phone: (301) 319-9892

Support activated such as: Real-time simulations, Fast-time simulations for internal or external
customers, Experimental projects using simulation platforms, Collection of technical requirements,
Production of the technical specifications, Production of generic requirements for the evolution and  Institute of Aviation Medicine (AVMED)

improvement of real-time and fast-time platforms (either according to customer needs or pro- RAAF Base Edinburgh
Royal Air Force Institute of Aviation actively), Hardware procurement of simulation platforms including: purchase, provision, integration, ~ South Australia 5111
Medicine test-bed, operational integration and validation, Systems configuration and validation, including Phone: (08) 8393 3159

acceptance of new/different versions, Deployment of simulation platforms on external sites, Fax: (08) 8393 3158

Delivery of the successive versions of the real time simulation platform to both EEC internal and avmed.webmaster@defence.gov.au
external customers, Outsourcing to industry of support and maintenance services.
http://www.defence.gov.au/aerospacecentre/ (Retrieved on August 1, 2001)

The Sikorsky and Boeing Helicopters team is developing the US army's new armed reconnaissance

helicopter the RAH-66 COMANCHE http://www.rah66comanche.com/. The program won a $3.1 hittp:/www.sikorsky.com/contacts/index.html
billion Engineering and Manufacturing Development contract in the spring of 2000. The team will (Julgl 17 2601) 1(860)-9 46-4337 :
manufacture and deliver five new Comanche helicopters for EMD testing. Sikorsky is leading an !
international team to produce the S-92 http://www.sikorsky.com/programs/s92/index.html
helicopter. http://search.atomz.com/search/?sp-g=Research&sp-a=sp1000f4ca (Retrieved on
August 1, 2001)

Sikorsky Aircraft Corp
sikorskywcs@sikorsky.com
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Honeywell Technology Center

Research/Facility Description

The scope of the AATT Program covers block-to-block operation of aircraft worldwide. The program
will initially be concerned with the enroute airspace operations but will expand to include first the
terminal area airspace and then ground operations. The AATT program builds on and integrates
with other programs such as the NASA CTAS and TAP Programs which are focused on TRACON
and Center automation and the terminal area and surface movement respectively. The primary
focus of the AATT program will be on procedures, information exchange technology integration,
and human-centered automation tools. The global airspace system and the process of providing
user preferences is through a triad of People, Procedures, and Technologies. The AATT program
also focuses on improving the ability to model and simulate the airspace system and its sub
components, and then applying this modeling capability to study and evaluate proposed
improvements. http://www.htc.honeywell.com/projects/aatt/ (Retrieved on July 17, 2001)

Dr. Bill Corwin

Honeywell Technology Center
3660 Technology Drive
Minneapolis, MN 55418
Mailstop: MN65-2600

Office: 2616

Phone:  (612)951-7745

Fax: (612)951-7438
corwin@src.honeywell.com

Glascow Caledonian University-
Department of Mathematics

Rotorcraft Flight Dynamics - Research Information: The rotorcraft flight dynamics group carries out
research into the mathematical modeling and simulation of rotary winged vehicles. This includes
fundamental modeling of new configurations such as tilt-wing/rotor and the development of efficient
algorithms for calculating trim and stability analysis. The research extends to mathematical
modeling of the human pilot for handling qualities and workload studies and to the analysis and
simulation of atmospheric turbulence and wakes round buildings and ships. The mathematical
techniques involved in this work include wavelet analysis and non-linear control.
http://www.maths.gcal.ac.uk/Researchflight.html (Retrieved on July 17, 2001)

Prof. Roy Bradley Professor and Head of
Department of Mathematics Research
Interests: 1. Rotorcraft Flight Dynamics
(Group leader) 2.Trimming algorithms and
stability analysis for aircraft 3. Wavelet
analysis

Phone: + 44 141 331 3610

Fax: + 44 141 331 3608
r.oradley@gqcal.ac.uk
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Lab/Organization

Applied Systems Intelligence, Inc

Research/Facility Description

Rotorcraft Pilot's Associate: The Rotorcraft Pilot's Associate (RPA) is an advanced crew decision
aiding system for combat helicopters. The RPA consists of subsystems for data distribution, data
fusion, assessment, planning, and cockpit information management. The subsystem activities are
coordinated by the Task Network Scheduler (TNS) from within the Task Network Architecture
(TNA). Urban Helicopter Pilotage Systems: This project produced the first ever "lightweight"
cognitive decision aiding system (CDAS) for urban helicopter pilots (e.g. Police, EMS, media),
meaning that the entire system will be contained on a single laptop computer.

Pilot's Associate: This project was the foundation advanced decision support project of the
Defense Advanced Research Projects Agency. It developed the concept of multiple cooperating
expert systems working together to aid fighter pilots of the next generation advanced tactical fighter.
http://www.asinc.com/ASINCMain.htm (Retrieved on July 17,2001)

PoC Information

Applied Systems Intelligence 11660
Alpharetta Hwy, Suite 720 Roswell, GA
30076

info@asinc.com

Naval Rotary Wing Aircraft Test
Squadron

The Naval Rotary Wing Aircraft Test Squadron (NRWATS) conducts rotary wing and tilt rotor
developmental flight test and evaluation for the Navy and Marine Corps in the interest of providing
the fleet with quality products with which to meet fleet mission requirements.

Commander

Attn: Name, Code, Bldg. 111, Suite 2A
NAWCAD

22755 Saufley Road, Unit 1

Patuxent River, Maryland 20670-1619
Patuxent River, MD

FAX: (301) 342-7532

Commercial: (301) 342-1762

{DSN: 342-1762}

Department of Aeronautical
Engineering, Sydney University

Flight Mechanics, Human Factors - vestibular functions, visual perception, situational awareness,
crew performance & cockpit interaction, cockpit ergonomics, operational efficiency. Training and
Operations http://www.aero.usyd.edu.au//staff/jai.html (Retrieved on July 19, 2001)

Jehangir Madhani

Room N233, Aeronautical Engineering
Building JO7

Department of Aeronautical Engineering
University of Sydney, NSW, 2006
Australia NSW, Australia
jai@aero.usyd.edu.au

MIT- Man Vehicle Laboratory (MVL)

The laboratory's goal is to optimize human/vehicle system safety and effectiveness by improving
our understanding of human physiological and cognitive capabilities. Research is interdisciplinary,
utilizing techniques from manual and supervisory control, estimation, signa. Processing,
biomechanics, cognitive psychology, artificial intelligence, sensory-motor physiology, human

MIT Man Vehicle Laboratory
Bldg 37-219

77 Massachusetts Avenue
Cambridge, MA 02139
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Lab/Organization Research/Facility Description PoC Information
factors, and biostatistics, The laboratory has sever ongoing space flight experiments and projects
sponsored by the National Space Biomedical Institute. Other research focuses on control of
posture and environments, and physiological and human factors aspects of EVA and artificial
gravity systems. http://mvl.edu (Retrieved on August 1, 2001)

Aircraft Platform Technologies

QinetiQ's huge expertise and extensive facilities enable the research and development of cutting-
edge avionics, cockpit systems and airframes for both civil and military aircraft. QinetiQ has huge
expertise in the design and test phase of new platform development, working to provide solutions in

the areas of aerodynamics, structures, EMC, air traffic and flight management, systems and sensor Customer Contact Team

integration, cockpit systems, avionics and jet engines. Many of our platform technologies and I(\g/g]IStIFSc) gg
capabilities are relevant to both civil and military marketplaces and our innovations often benefit Famborough

Qinetig both. QinetiQ works extensively on new military aircraft platforms such as Eurofighter, FOAS, Joint Hampshire GU14 OLX
Strike Fighter, A400M, FSTA and on extensions of known aircraft technologies such as unmanned United Kingdom

aerial vehicles and airships. Affordability and operational effectiveness are our prime drivers. Our
extensive trials facilities enable us to react quickly to customer requests for solutions to problems.
Our across-the-board capability extends to the operating domain with in-depth knowledge of
contingency planning, human factors, training, extensive modeling and simulation in support of
customer requirements. QinetiQ has an impressive track record of innovation in materials and
electronic systems, including world-class advances in key technologies such as carbon fibres.

Telephone:+44 (0)8700 100 942
centralenquiries@qinetig.com

Eurocontrol Experimental Centre
Centre de Bois des Bordes

To provide an industry based reference validation platform and integration facility to EATMP and BP15
EUROCONTROL- European EC validation projects. To support the developing and confirming ECIP objectives. To participate F-91222 Bretigny sur Orge CEDEX
Organization for the Safety of Air in the EC 5th Framework Gate2Gate 2005 consortium. To provide an open, transparent and FRANCE
Navigation neutral environment conducive to bringing competing industries together. http://www.eurocontrolfry ~ Phone:+33 16988 75 00
(Retrieved on August 1, 2001) Fax+33 169887505

accueil@eurocontrol.fr
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4. ADDITIONAL READINGS OF INTEREST

HSIAC has identified the following documents through our in-house and local technical
library collection of human engineering-related technical reports, handbooks, journals, and
standards. Some references were identified based on second-generation leads, such as the
bibliographies of documents and journal articles published on this topic.
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5. ORDERING DOCUMENTS
5.1 DEFENSE TECHNICAL INFORMATION CENTER (DTIC)

DTIC is the central repository for documents resulting from research supported by the
Department of Defense (DoD). DTIC maintains several databases, including the Technical
Report (TR) database, Technical Effort and Management System (TEAMS) database, and
Independent Research and Development (IR&D) database.

Documents from the TR database are identified by an accession number that begins with
"AD," such as AD-A123 456. To order DTIC documents, organizations must have a deposit
account established with the National Technical Information Service (see below), against which
document ordering fees will be charged. Call DTIC if you do not have information on
establishing a deposit account with NTIS. When ordering documents from DTIC, please cite
your DTIC User Code.

Defense Technical Information Center
Reference and Retrieval Division (DTIC-BR)
8725 John J. Kingman Road, Suite 0944

F. Belvoir, VA 22060-6218

Telephone: (703) 767-8274/DSN 427-8274
1-800-CAL-DTIC (225-3842), menu selection 1
FAX: (703) 767-9070/DSN 427-9070
mailto:msorders@dtic.mil
http://www.dtic.dla.mil/dtic/docorder.html

5.2 NATIONAL TECHNICAL INFORMATION SERVICE (NTIS)

NTIS is a major source for US and foreign government-sponsored research
documentation. Orders for NTIS documents can be charged to an NTIS Deposit Account,
American Express, Visa, or MasterCard. For additional information on establishing a deposit
account, you may contact NTIS directly at (703) 487-4064. NTIS document orders may also be
placed using the following information:

Telephone Orders: 8:30-5:50 EST (703) 487-4650
Mail Orders: NTIS, Springfield VA 22161

FAX Orders: (703) 321-8547

For Assistance: (703) 487-4679
mailto:orders@ntis.fedworld.gov.
http://www.fedworld.gov/ntis/ntishome.html
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5.3 HUMAN SYSTEMS INFORMATION ANALYSIS CENTER (HSIAC)

It is recommended that you discuss potential document orders with your in-house or local
technical information specialist. He or she will know the most appropriate method to place orders
for documents identified in this report. If questions do arise, please feel free to contact the
Human Systems Information Analysis Center (HSIAC) at the address below.

AFRL/HEC/HSIAC

2261 Monahan Way, Bldg. 196
Wright-Patterson AFB, OH 45433-7022
Phone: (937) 255-4842

FAX: (937) 255-4823
mailto:hsiac@wpafb.af.mil
http://iac.dtic.mil/hsiac
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About Human Systems IAC

The Human Systems Information Analysis Center (Human Systems IAC, HSIAC) is the gateway to
worldwide sources of up-to-date human factors and ergonomics information and technologies for
designers, engineers, researchers, and human factors specialists. Human Systems IAC provides a
variety of products and services to government, industry, and academia while promoting the use of
human factors and ergonomics in the design of human-operated equipment and systems.

Human Systems IAC’s primary objective is to acquire, analyze, and disseminate timely information
on human factors and ergonomics. In addition to providing free basic searches, Human Systems IAC
performs other services on a cost-recovery basis:

Distribute human factors and ergonomics technologies and publications
Perform customized bibliographic searches and literature reviews
Prepare state-of-the-art reports and critical review

Conduct specialized analyses and evaluations

Organize and conduct workshops and conferences

Human Systems IAC is a Department of Defense Information Analysis Center sponsored by the
Defense Technical Information Center. It is technically managed by the Air Force Research
Laboratory Human Effectiveness Directorate and operated by Booz' Allen & Hamilton Inc.
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ATTACHMENT A

SEARCH STRATEGY STATEMENT
FOR
LITERATURE REVIEW SUPPORT TO THE FEDERAL AVIATION ADMINISTRATION (FAA)
OFFICE OF THE CHIEF SCIENTIST FOR HUMAN FACTORS (AAR-100)

HUMAN FACTORS IN VERTICAL FLIGHT

PURPOSE

The Federal Aviation Administration (FAA) requires information in the area of human
factors associated with vertical flight (e.g., helicopter, rotorcraft, tilt-rotor) operations within the
National Airspace (NAS). Thus, the Office of the Chief Scientist for Human Factors (AAR-100)
must have a comprehensive understanding of (1) the extent of national and international human
factors research directed toward vertical flight air crew performance especially dealing with flight
and navigation instrumentation; (2) the most significant research along with its conclusions and
recommendations; and (3) the national and international vertical flight research resources
available to include government labs, universities, and contractors.

BACKGROUND

This issue concerns the simultaneous non-interfering (SNI) operations of visual flight
rules (VFR) helicopters and instrument flight rules (IFR) and VFR fixed wing traffic in the same
airspace. The requirement to implement an appropriate infrastructure for helicopter and tilt-rotor
aircraft is highlighted in the Agency's Performance Plan. One of the necessary elements of
redesigning the airspace infrastructure is the evaluation of new technological solutions that will
allow VFR/IFR helicopters to fly safely in SNI operations. This requirement raises several
human factors questions that pertain specifically to vertical flight operations that must be
answered before SNI operations can become a reality.

TASK

Human Systems Information Analysis Center (HSIAC) will conduct a comprehensive
literature search of relevant sources that have been published for information concerning human
factors associated with vertical flight in environments similar to SNI operations. The literature
and source search shall be designed to answer the following questions:

v What would be considered the minimal flight instrumentation for safe VFR SNI
helicopter operations?

v" What would be acceptable pilot performance skills and abilities to conduct such flights?

v What should be the minimum amount of protected airspace required for the VFR
helicopter flying a SNI leg/route from a human performance standpoint?

In addition, Human Systems IAC shall prepare a list of international research facilities
(Government, University, and Contractor) having subject-matter expertise in the area of human
factors associated with helicopter aircrew performance. The list should also include points of
contact with current phone, email, and addresses and a brief capabilities overview and research
highlights for each.
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Applied Social Sciences Index and Abstracts
Dissertation Abstracts
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Federal Research in Progress (FEDRIP)

IHS International Standards and Specifications
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National Technical Information Service (NTIS)
PsycINFO

SciSearch

Transportation Research Information Service (TRIS)
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to support situation awareness.
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ID (25) STRESS

AB (27) This paper investigates the relationship between domestic-based stress
and pilots' perceptions of their effectiveness in the cockpit and in
die office. Despite the importance placed on the family as a source of
social support, there have been few systematic studies of the
relationships between pilot family life, workplace stress, and
performance. As part of a larger study, 19 United States Coast Guard
(USCG) helicopter pilots at two air stations completed a stress
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questionnaire (adapted from Cooper and Sloan, 1986), rated the
importance of various coping strategies, and evaluated their own flying
performance The results of this study indicate that the effects of
domestic stress carry over to the pilots' work world, directly

influencing work stress and indirectly affecting pilots' perceptions of
their flying performance. The positive influence of home life in
mediating stress was noted when pilots were asked to rate the
importance of various coping strategies. Pilots rated three aspects of
home life as the most 'important' factors in helping them cope with
problems or stress. Thus, domestic-related issues were very important
to this group of USCG pilots, suggesting the need for management to
maintain awareness of how the quality of home life may affect the work
environment and overall performance.
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RADIATION, AEROSPACE MEDICINE, OCCUPATIONAL MEDICINE

AB (27) In its 1990 recommendation regarding occupational exposure during
pregnancy, the International Commission on Radiological Protection
apparently assumed that the equivalent dose to a pregnant woman's
abdomen is reduced by half in traversing the body to the conceptus.
This assumption was tested with respect to galactic cosmic radiation,
the principal ionizing radiation to which aircrews are exposed. We
calculated the equivalent dose that would be received at depths of 0,
5, 10, and 15 centimeters in a 30-centimeter thick, soft-tissue slab
phantom, at several locations in the atmosphere and on two air carrier
flights, and found that the dose was almost the same at all the tissue
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depths studied. Thus, the assumption of considerable shielding of the
conceptus by the woman's body is not valid with respect to galactic
cosmic radiation. The effective dose of galactic radiation to the
mother was found to be a good estimate of the equivalent dose to the
conceptus.
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DE (23) *FLAMMABILITY, *THERMAL INSULATION, *ACOUSTIC INSULATION
TEST AND EVALUATION, FUSELAGES, INFLIGHT, AIRCRAFT EQUIPMENT, FLAME
PROPAGATION, JET ENGINE FUELS, CRASHES, FIRE RESISTANT MATERIALS,
BURNTHROUGH, RADIANT HEATING PANELS
ID (25) VERTICAL BUNSEN BURNER TEST, COTTON SWAB TEST, RADIANT PANEL
TEST
AB (27) A large number of small-, intermediate-, and full-scale flame
propagation tests representative of an in-flight fire were conducted on
various thermal acoustic insulation blanket materials. Results
indicated that the current Federal Aviation Administration (FAA)
vertical Bunsen burner test requirement could not adequately
discriminate between poorly performing materials and materials that
performed well under realistic fire scenarios. A radiant panel
laboratory test was shown to be an effective method for evaluating the
in-flight fire resistance qualities of thermal acoustic insulation. In
addition, a new laboratory test was developed for evaluating the
postcrash fire burnthrough resistance of thermal acoustic insulation.
The test method was based on full-scale tests in which a fuselage
structure was subjected to jet fuel fires. Approximately 60 burnthrough
tests were conducted on a variety of insulation materials. Insulation
materials compliant with the new burnthrough test method will provide a
minimum of 4 minutes of protection against a postcrash fuel fire.
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ID (25) IDA(INTEGRATED ICING DIAGNOSIS ALGORITHM)

AB (27) This report summarizes the Integrated Icing Diagnostic Algorithm (IIDA)
assessment conducted by ACT-320 at Atlantic Coast Airlines and Air
Wisconsin from September 1998, through May 1999. The IIDA, developed by
scientists at the National Center for Atmospheric Research (NCAR),
combines a number of inflight icing detection techniques into an
integrated algorithm that makes use of the strengths of each technique.
The algorithm output consists of three dimensional grids of Icing
Potential and Supercooled Large Drop Potential, augmented by several
intermediate products to aid in assessing in-flight icing conditions.
Feedback was collected from airline dispatchers and focused on the
utility and perceived benefit of IDA, along with suggested enhancements
for dispatcher use. Assessment results indicated that 1IDA was useful
to airline dispatch operations, with the potential to be used for
several dispatcher job task areas. It was recommended that IIDA be
considered for adoption as an official aviation weather product.
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*TRANSPORT
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TEST AND EVALUATION, CARGO VEHICLES, AEROSOLS, SCALE MODELS,
THREATS,
EXPLOSIONS, TEST METHODS, COMPARTMENTS, OXYGEN, REPLACEMENT,
CANISTERS,
FIREPOWER, FIRE EXTINGUISHING AGENTS, DECOMPOSITION,
REPRODUCIBILITY,
PASSENGERS, WATER SUPPLIES, FLUORINATED HYDROCARBONS, MIST,
AIRCRAFT
CABINS
ID (25) GASEOUS HYDROFLUOROCARBON
AB (27) This report documents the test results of the testing conducted during
the development of a minimum performance standard for aircraft cargo
compartment gaseous fire suppression systems. It also includes the
final version of the standard. The development work was performed in
conjunction with the International Halon Replacement Working Group.
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DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *DATA DISPLAYS
AVIONICS, OPERATIONAL EFFECTIVENESS, HUMAN FACTORS ENGINEERING,
COMMERCIAL AVIATION, AIRCRAFT EQUIPMENT, COMPUTER AIDED
DIAGNOSIS,
FLIGHT DECKS
ID (25) CDTI(COCKPIT DISPLAY OF TRAFFIC INFORMATION)
AB (27) In 1999, the Cargo Airlines Association and the Federal Aviation

DE (23) *IMPACT, *TEAMS(PERSONNEL), *WORK, *PERCEPTION, *GOVERNMENT
EMPLOYEES
JOBS, ENVIRONMENTS, MODELS, MINORITIES, SURVEYS, PLANNING, CLIMATE,
PERSONNEL, BEHAVIOR, JUDGEMENT(PSYCHOLOGY), COOPERATION,
SUPERVISION
ID (25) MODEL WORK ENVIRONMENT PLAN
AB (27) This study examined the effect of teamwork on diversity-related

Administration conducted an operational evaluation (OpEval) of Cockpit
Display of Traffic Information (CDTI) and Automatic Dependent
Surveillance - Broadcast (ADS-B) technologies at the Airborne Express
Airpark in Wilmington, Ohio. This evaluation was designed to
demonstrate the benefits of CDTI, including safety, efficiency, and
capacity. The evaluation included 13 aircraft of various types and

their flight crews. The aircraft flew multiple flight patterns during

the morning and the afternoon of a single day. Each traffic pattern
flown by each aircraft was assigned to either the CDTI or baseline (no
CDTI) condition. Human factors observers recorded data from the flight
decks and the control tower. In addition, air traffic control (ATC)

data were recorded by the participating ATC facilities. An important
part of the analysis of such a demonstration is the examination of
objective flight data. Because of the complexity of the OpEval, new
computerized analysis techniques were developed and conducted. This
paper describes those techniques in detail, as well as the results of

the analysis. Methods such as those described here will be increasingly
important as new technologies are developed and evaluated
operationally.

perceptions of the FAA workforce. Recent research suggests that one
means of improving the diversity climate of an organization is through

the implementation of teams. To assess this conjecture in the FAA,

three measures of diversity climate perceptions were examined: employee
perceptions of the agency's success in elimination of hostile work
environment behaviors, success of the Model Work Environment plan, and
personal support for the model work environment vision. Teamwork and
organization were examined, controlling for minority status, gender,

age, supervisory status, agency and job tenure, and work setting. The
results suggest that working as a member of an occupational work team

is related to improved perceptions of the diversity climate, but
organizational differences do exist. Overall, it appears that the size

of the relationship between teamwork and diversity climate is

influenced by the degree to which the survey measures focused on
specific behaviors versus higher level judgements. Specifically,
behaviorally focused measures showed a stronger relationship with
teamwork than did measures of support for the agency's diversity

climate vision.
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INVESTIGATIONS, RISK ANALYSIS

ID (25) HFACS(HUMAN FACTORS ACCIDENT CLASSIFICATION SYSTEM)

AB (27) This report presents the results of a survey designed to identify pilot
and organizational risk factors of having a controlled flight into
terrain (CFIT) accident in Alaska. The population consisted of
commercial (passenger and freight) Alaskan pilots who operated under
Parts 135, 133, 125 and/or 121 Federal Aviation Regulations (FARS). A
103-item questionnaire was developed covering the following domains: 1.
organizational influences, 2. unsafe supervision, 3. preconditions for
unsafe pilot acts, and 4. unsafe pilot acts. Pilots were pre-coded into
one of two groups based on whether their current employer had
experienced a CFIT accident within a five-year period (1992-1997).
Response rates across both groups were 20% and although lower than
desired, it was not unusual for surveys of this nature. Survey results
revealed that having to fly in marginal weather conditions was a common
experience for all respondents. However, pilots who worked for
companies who had a CFIT accident rated their company's safety climate
and practices significantly lower than pilots who worked for CFIT
accident free companies. Based on the survey results and considering
the findings of the Aviation Safety in Alaska report (National
Transportation Safety Board, 1995) the following recommendations were
developed to reduce the number of CFIT accidents in Alaska: 1. increase
pilot awareness of CFIT safety-related issues, 2. improve company
safety culture, 3. improve pilot training in the environment in which
they commonly fly, 4. improve weather briefings, and 5. eliminate
pressure to complete a flight.
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AB (27) This report presents the results of the annual General Aviation and Air
Taxi Activity Survey. The survey is conducted by the FAA to obtain
information on the activity of the United States registered general
aviation - and air taxi aircraft fleet. The report contains tabulations
of active aircraft, annual flight hours, average flight hours, and
other statistics by aircraft type, state and region of based aircraft,
and use. Also included are file: consumption, lifetime airframe hours,
estimates of the number of landings, and IFR hours flown.
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DE (23) *SIMULATION, *TRAINING DEVICES, *PERFORMANCE(HUMAN),
*TEAMS(PERSONNEL),
*AIR TRAFFIC CONTROLLERS
DENSITY, AIRCRAFT, COMPUTERS, FEEDBACK, WORK, COHESION, PLAYBACK
AB (27) This study examines the efficacy of team members observing a computer
playback of their performance as a training tool in building effective
air traffic control (ATC) teams. Participants performed various
simulated radar-based ATC tasks under varying levels of aircraft
density. The results suggest that observing a computer playback of
one's team performance enabled team members to gain a system's



perspective of how their performance both affects and is affected by
others. This perspective enabled team members to better coordinate
their individual efforts, which thereby led to improvements in team
cohesion and in the percentage of aircraft that reached their
destination within the time constraints of a given scenario. However,
as aircraft density increased, these improvements began to diminish.
Additional specialized training may be necessary for ATC teams to
improve their coordination during periods of high workload.
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FACTOR, PERCEPTION

AB (27) Thirty full performance level (FPL) en route air traffic control
specialists participated in an investigation of the salient features of
aircraft mix, a proposed sector complexity factor. Controllers rated
the “familiarity” (i.e., frequency of encounter) of 30 selected
aircraft. They also provided weight class, engine number, engine type,
cruising speed, climb, and descent rate estimates for each aircraft. A
matrix of squared Euclidean distances derived from summary estimates
(i.e., means of speed, climb, and descent) was used to construct a
multidimensional scaling model of the aircraft. Multiple regression
interpretation revealed that Dimension 1 was related to engine type,
whereas Dimension 2 was associated with weight class. The position of
elements in the derived stimulus space indicated that controllers may
develop performance-related prototypes through the use of multiple cues
derived from a number of sources. Results are presented as
justification for further investigation into potential advantages of
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providing enhanced prediction cues (e.g., engine type and weight class)
from a single source, which may increase the efficiency of controller
decision making and decrease perceived workload.
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*SITUATIONAL
AWARENESS
SCENARIOS, AIR TRAFFIC CONTROL SYSTEMS, AIR SPACE, QUESTIONNAIRES

ID (25) RESECTORIZATION, BOUNDARY ADJUSTMENT

AB (27) This study examined the impact of inter-facility dynamic
resectorization on Air Traffic Control Specialists' (ATCSS')
performance, workload, communication, situational awareness, and
control strategies. As a preliminary investigation, the scope of the
study was limited to lateral boundary adjustments (in contrast to
vertical adjustments) and specific traffic situations that should
benefit the most from dynamic resectorization. Researchers selected a
heavy traffic situation and shifting weather patterns as scenarios for
this investigation. The approach was to pre-define regions of airspace
that could be allocated to one Air Route Traffic Control Center (ARTCC)
or the other depending upon the traffic situation. This approach
represented a simple method of dynamic resectorization that could be
implemented using current air traffic control (ATC) equipment. Twelve
full performance level controllers participated in the study over a
6-week period. We evaluated their performance using objective and
subjective measures. We assessed controller workload using the National
Aeronautics and Space Administration Task Load Index and the Air
Traffic Workload Input Technique. We measured ATCSS' situation
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awareness using self-ratings on a numeric scale. In addition,
controllers completed questionnaires after each scenario and at the end
of the study. Results indicated that dynamic resectorization did not
interfere with ATCS performance. Overall, there were very few
separation losses in the study. Results indicated slightly fewer
separation losses for dynamic resectorization in the heavy traffic
scenarios, although this trend was not statistically reliable. Results
indicated slightly lower NASA-TLX workload ratings in dynamic
resectorization scenarios. However, dynamic resectorization did not
reduce controller situation awareness. Ratings of situation awareness
were higher when operating dynamic resectorization scenarios in both
high density traffic and shifting weather situations.c
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CONTROL
TERMINAL AREAS
MAINTENANCE, ENVIRONMENTS, MANAGEMENT, PERFORMANCE(HUMAN),
FACILITIES,
HUMAN FACTORS ENGINEERING, COMMUNICATION AND RADIO SYSTEMS
ID (25) NAS(NATIONAL AIRSPACE SYSTEM)
AB (27) In October 2000, the Airway Facilities organization plans to transition
the National Airspace System (NAS) monitoring responsibilities to three
regional Operations Control Centers (OCCs). Teams in these facilities
will be different from those that currently exist in Maintenance
Control Centers. A research team from the NAS Human Factors Branch,
ACT-530, reviewed the implications of this new environment on potential
OCC team performance issues. They conducted a two-pronged study. The
first part examined team processes in current and future Airway
Facilities (AF) environments. This involved assessing task analyses and
flowcharts depicting workflow and communication processes for AF
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maintenance work and conducting site interviews at key field sites. The
second part of the study focused on identifying key factors with
implications for team performance in the literature and applying them
to the OCC environment. The study led to nine recommendations for
facilitating the transition to OCCs.
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VOLUME,
*DRUG TESTING
DATA BASES, TRANSPORTATION, COMPUTERS, PILOTS, REPORTS,
CONTRACTORS,
RESEARCH FACILITIES, SAFETY, CONTAINERS, CIVIL AVIATION, FLUIDS,
LABORATORIES, CYANIDES, CARBON MONOXIDE, LIVER, URINE, AUTOPSY,
LITIGATION, ALCOHOLISM, VITREOUS STATE, PATHOLOGISTS
ID (25) FORENSIC SCIENCE
AB (27) The use of drugs and alcohol in aviation is closely monitored by the
FAA office of Aviation Medicine's (OAM's) Civil Aeromedical Institute
(CAMI) through the toxicological analysis of specimens from pilots who
have died in aviation accidents. This information on the use of drugs
in aviation is helpful to the FAA in developing programs to reduce the
usage of dangerous drugs and identify potentially incapacitating
medical conditions that may cause an accident. Data collected from this
research can be used to evaluate the effectiveness of the FAA drug



testing program. The toxicology reports prepared by the CAMI Forensic
Toxicology Research Section are used by the FAA and the National
Transportation Safety Board to determine the cause of aviation
accidents. Specimens (blood, urine, liver, kidney, vitreous fluid, and
other bodily specimens) were collected by pathologists near the
accident and placed in evidence containers provided by CAMI. These
samples were refrigerated and shipped by overnight air. Upon receipt,
the specimens were inventoried and accessioned for the analysis of
drugs, alcohol, carbon monoxide, and cyanide. All data collected by the
laboratory were entered into a computer database for future analysis.
The database was searched using a Microsoft Access TM program developed
by a local contractor. The database was sorted based on the class of
drug, controlled dangerous substance schedules | and I, controlled
dangerous substance schedules Ill-V, prescription drugs,
over-the-counter drugs, and alcohol. The Toxicology and Accident
Research laboratory received specimens from 1683 pilots for postmortem
toxicology analysis between 1994 to 1998. Controlled dangerous
substances, CDS, (schedules | and II) were found in 89 of the pilots
analysed. Controlled dangerous substances (schedules Il - V) were
found in 49 of the pilots tested. Prescription drugs were found in 240

of the pilots analyzed. Over-the-counter drugs were found in 301 of the
pilots analysed. ¢
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NO (21) Prepared in collaboration with Oklahoma Univ., Norman and MedAire,
Inc., Phoenix, AZ
DE (23) *INFLIGHT, *MEDICAL SERVICES, *AVIATION MEDICINE
COMMERCIAL AVIATION, MEDICAL PERSONNEL, AIR TRANSPORTATION,
PASSENGERS
ID (25) IN FLIGHT MEDICAL CARE, IN FLIGHT MEDICAL KIT, MEDICAL FLIGHT
DIVERSIONS, IN FLIGHT FATALITIES, IN FLIGHT MEDICAL EMERGENCIES
AB (27) Medical care in-flight and the FAA-mandated medical kit have been
studied for many years. This study includes a detailed correlation
between in-flight medical care, patient response in-flight, and
post-flight follow-up, in an effort to evaluate in-flight medical care
delivery on US airlines and re-evaluate the FAA-mandated in-flight
medical kit. A survey of five US domestic air carriers from October 1,
1996, to September 30, 1997, showed 1132 in-flight medical incidents.
These airlines accounted for approximately 22% of scheduled US domestic
enplanements during the period. There was good overall agreement
between in-flight and post-flight diagnoses (70% of cases), and
passenger condition improved in a majority of cases (60%), suggesting
that in-flight diagnoses were generally accurate and treatment was
appropriate. Results indicated that bronchodilator inhalers, oral
antihistamines, and non-narcotic analgesics, all of which were obtained
from other passengers, were used frequently enough to support a
suggestion to include them in the medical kit.
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DE (23) *TISSUES(BIOLOGY), *POLYMERIZATION, *SAMPLING, *CHAIN REACTIONS,

*BLOOD
CIRCULATION, *MICROORGANISMS, *INTOXICATION, *PROTEUS VULGARIS
PRODUCTION, BIOLOGY, DEOXYRIBONUCLEIC ACIDS, SEQUENCES,
ESCHERICHIA
COLI, PRIMERS, AVIATION ACCIDENTS, AUTOPSY, ALCOHOLS, LITIGATION,
ACCIDENTS
AB (27) Forensic investigation of fatal aircraft accidents usually includes the
analysis of biological samples for ethanol to establish if alcohol
intoxication is a factor in the accidents. The quantitative aspects of
ethanol are often complicated by postmortem putrefactive changes,
leading to microbial fermentation-mediated production of alcohol and
its subsequent redistribution. Without establishing the ethanol origin
(antemortem consumption or postmortem production), a precise
interpretation of the alcohol analytical results remains a challenge.
Therefore, a DNA-based assay was developed using the polymerase chain
reaction and microbial DNA primers designed for identifying 3 commonly
encountered ethanol-producing microorganisms- Candialbicans, Proteus
vulgaris, and Escherichia coli. The present study focused on examining
the applicability of the microbial DNA primers in establishing the
existence of postmortem alcohol in samples. The results suggested that
species- specific primers could be employed to identify
ethanol-producing microorganisms in forensic samples without requiring
bacterial cultivation. Continued studies are warranted to define
additional primer sequences that are distinctive for ethanol-producing
microorganisms.
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RC (20) Unclassified report

DE (23) *PSYCHOLOGICAL TESTS, *AIR TRAFFIC CONTROLLERS, *JOB

SATISFACTION, *AGE
DISTRIBUTION
ATTITUDES(PSYCHOLOGY), PERFORMANCE(HUMAN), AGING(PHYSIOLOGY),

BURNOUT,
PERCEPTION(PSYCHOLOGY), WORK ELEMENTS

AB (27) The present study examines the relationships between air traffic
control specialist age, after covarying job tenure, with perceptions of
job satisfaction, quality of work life, organizational commitment, and
supervisory fairness. The presence of a relationship and the shape of
the relationship are examined for four categories of controllers based
on air traffic option or work setting (i.e., working in an enroute,
flight service stations, Level 1to 3 or level 4 or 5 terminal (towers
and tracons)). The results suggest that there is a small linear
relationship between age and attitudes. Similar patterns have been
found in age research in other work settings. There are some
differences in the shape of the age function based on air traffic
option; these differences account for minimal variance. It may be
fruitful to develop a more focused study where age is measured as a
continuous variable instead of using age categories, which may have
masked some differences found in past research. In addition, future
research may consider examining the age and attitudes relationships
using international controllers to determine if there are cultural
differences in the relationships found.
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COMMERCIAL AIRCRAFT, PILOTS, ADVERSE CONDITIONS, AVIATION RN (18) XH-DOT

ACCIDENTS, RC (20) Unclassified report
VISUAL PERCEPTION, VISUAL ACUITY, CRASH LANDINGS DE (23) *TARGET RECOGNITION, *IDENTIFICATION SYSTEMS, *SURVEILLANCE,
ID (25) MD-88 AIRCRAFT *BEACONS

AB (27) The use of contact lenses to satisfy the distant visual acuity
requirements for obtaining a civil airman medical certificate has been

AERIAL RECONNAISSANCE, POSITION(LOCATION), AIRCRAFT, MONITORING,
AIRBORNE, ACCURACY, RADAR, TARGETS, TIME, SURFACES, FLIGHT,

permitted since 1976. According to the Federal Aviation RECEIVERS,
Administration's "Guide for Aviation Medical Examiners," the use of TEST VEHICLES, INFLIGHT, TRANSMITTERS, PARALLEL ORIENTATION,
monovision contact lenses is not considered acceptable for aviation CENTRAL

PROCESSING UNITS, AIRPORTS, RUNWAYS, TRANSPONDERS

ID (25) ATIDS(AIRPORT TARGET IDENTIFICATION SYSTEM), PRM(PARALLEL RUNWAY
MONITOR)

AB (27) The Airport Target Identification System (ATIDS) is a new surveillance

duties. An aviation accident involving the use of monovision contact
lenses will be reviewed. A case report is presented utilizing

information from a National Transportation Safety Board (NTSB) aircraft
accident report (NTSB/AAR-97/03) of a nonfatal scheduled airline

accident. Past studies that examined the use of contact lenses in the
aviation environment are reviewed. On October 19, 1996, a McDonnell
Douglas MD-88 aircraft, Delta Airlines Flight 554, was substantially
damaged in an undershoot approach while landing at LaGuardia Airport,
Flushing, NY. Weather observations indicated a broken cloud layer at
800 feet, visibility between 1/2 and 1 mile in heavy rain and fog or

mist, and easterly winds at 12 to 14 knots. The approach was over water
to Runway 13 and the flight crew transitioned to visual references just
above the decision height. As the airplane continued to descend, it
struck an approach light structure and the end of the runway deck,
shearing off the main landing gear and slid 2,700 feet down the runway.
During an emergency evacuation, 3 passengers received minor injuries.
The NTSB determined that the probable cause of this accident was the
inability of the pilot to overcome his misperception of the airplane's
position relative to the runway, due to the use of monovision contact
lenses. The adverse effects of wearing contact lenses in the aviation
environment are discussed. Research is recommended to better understand
the effects of environmental conditions on monovision to validate the
current policy on such corrections.
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TI (6) Evaluation of the Airport Target Identification System (ATIDS) Beacon

Multilateration System (93-CRDA-0052)

and identification system for locating Mode Select Beacon System (Mode
S) equipped aircraft and vehicles. Its primary use is as a surface

Beacon surveillance system to provide Flight Number Identification (ID)

to the existing Airport Surface Detection Equipment Model 3 (ASDE-3)
radar and Airport Movement Area Safety System (AMASS) . The system is
also capable of locating and identifying aircraft in flight or on the

ground, which permits the use of the ATIDS system for Parallel Runway
Monitor (PRM) and other airborne and surface surveillance applications.
ATIDS is compatible with Mode S Automatic Dependent Surveillance (Mode
S ADS-B), and can display the location and ID of properly equipped
aircraft. ATIDS consists of three or more Receiver/Transmitters (R/Ts)
encircling a predetermined coverage area. The system operates by
receiving and time stamping the Mode S squitter from a target at three

or more R/Ts; transmitting the squitter ID and time stamp to a central
computer; measuring the Time Difference of Arrival (TDOA) of the

squitter from each time stamp; and calculating the target's position by
hyperbolic multilateration. The ATIDS system was evaluated using
Federal Aviation Administration (FAA) test aircraft equipped with

standard Mode S transponders. Surface accuracy performance was tested
first at the Atlantic City International Airport (ACY) and then at the

Atlanta Hartsfield International Airport (ATL), and was found to be
adequate for the ASDE-3 labeling application, with a Root Mean Square
(RMS) error of better than 3% feet. Airborne accuracy performance was
evaluated at the ATL and found to be as accurate as the current
Electronically Scanned (E-Scan) PRM for ranges greater than 7.24 miles,
with an RMS error of better then 44 feet.

AU (10) Stevens, Anthony J.

RD (11) May 2000 AN (1) AD-A382 688/XAG
PG (12) 62 Pages FG (2) 040200

RS (14) DOT/FAA/CT-TN98/4 050200

B-10



CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY INST
NJ TI (6) The Effects of Previous Computer Experience on Air Traffic-Selection
TI(6) Juneau Terrain Induced Turbulence Project: Non-FAR Part 121 User Needs and Training (AT-SAT) Test Performance
Summary Report DN (9) Final rept.
DN (9) Technical note AU (10) Heil, Michael C.
AU (10) Benner, William Agnew, Brandy O.
Carty, Thopmas RD (11) Apr 2000
McGettigan, Starr PG (12) 16 Pages

RD (11) May 2000 RN (18) DOT/FAA/AM-00/12
G (12) 98 Pages XH-DOT
RS (14) DOT/FAA/CT-TN99/20 RC (20) Unclassified report
RN (18) XH-DOT DE (23) *COMPUTER APPLICATIONS, *PERSONNEL SELECTION
(20) Unclassified report TEST AND EVALUATION, ORGANIZATIONS, COMPUTERS, FORMATS, SAMPLING,

KEYBOARDS, WORK STATIONS, AIR TRAFFIC CONTROLLERS, GAME THEORY
AB (27) Many tests that have traditionally been administered in

paper-and-pencil format are now administered on a computer workstation.

One disadvantage of computer administered tests, however, is the

inadvertent measurement of extraneous abilities related to prior

experience with a computer keyboard or mouse. Surprisingly, there has

been little written in the scientific literature about the use of

—

E (23) *\WEATHER, *INFORMATION SYSTEMS, *USER NEEDS

STATIONS, AUTOMATION, HAZARDS, ALASKA, WIND, TURBULENCE, TERRAIN,
AERONAUTICS, FLIGHT, ADVERSE CONDITIONS, PATTERNS, EXTERNAL,
INTERNATIONAL AIRPORTS, INLETS, ATMOSPHERES, AIR TRAFFIC CONTROL
TERMINAL AREAS

ID (25) NCAR(NATIONAL CENTER FOR ATMOSPHERIC RESEARCH), WHIS(WIND
HAZARD

INFORMATION SYSTEM), PAIN(JUNEAU INTERNATIONAL AIRPORT)

AB (27) Juneau International Airport (PAJIN), Alaska, has a combination of

extreme terrain features and adverse weather patterns that creates
moderate to severe Terrain Induced Turbulence. As a result of this
turbulence, the Federal Aviation Administration (FAA) has funded the
National Center for Atmospheric Research (NCAR) to develop a Wind
Hazard Information System (WHIS) for use by aviation users. This report
describes the user needs assessment of the Juneau Terrain Induced
Turbulence Project by ACT-320. Current practices were baselined and
wind information needs were identified and defined for Non-FAR Part 121
Pilots, Automated Flight Service Station (AFSS) Specialists, Air

Traffic Control Tower (ATCT) Specialists, and National Weather Service
(NWS) Forecasters. Surveys and on-site interviews were used to gather
information. In general, wind information used by the above mentioned
users was not timely. The Gastineau Channel, Taku Inlet area, Outer
Point, and PAJN were identified as being most impacted by winds. The
importance of wind information varied across user groups.

computers in the selection process by organizations. The current study
examines the relationship between computer experience and test
performance using a computerized selection test. Specifically, some
computerized tests, often referred to as "page-turner” tests, present
items that have been adapted to the computer and require the examinee
to use the keyboard to select a response to the questions, which are
presented one at a time. Another type of test is that which takes the
form of dynamic virtual scenarios, work samples, or simulations. These
may resemble a video or computer game and often require extensive use
of both a mouse and a keyboard. The two main objectives of this study
are: to determine if examinees with more computer experience perform
better than examinees with less computer experience, and to determine
if the relationship between computer experience and computerized test
performance remains consistent, regardless of the type of test being
presented in the computerized format. A total of 96 people between the
ages of 18 and 30 participated in the study. Computer experience was
measured using the Computer Use and Experience Questionnaire. The
personnel selection test used was the Air Traffic-Selection and

Training (AT-SAT) test. The relationship between computer experience

AN (1) AD-A377 228/XAG
FG (2) 050900
120500
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL

and performance on the computerized selection test was investigated
using Pearson's product-moment correlations and hierarchical multiple
regression.
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TI(6) Juneau, Alaska, Wind Hazard Information System (WHIS): A Wintertime
Assessment of Wind Sensors on Mt. Washington, New Hampshire

DN (9) Technical note

AU (10) Benner, William
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11) Mar 2000

12) 163 Pages
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DE (23) *METEOROLOGICAL DATA, *ANEMOMETERS, *WIND DIRECTION INDICATORS
ALASKA, WIND, ICE FORMATION, OPERATIONAL EFFECTIVENESS, DATA
ACQUISITION, INTERNATIONAL AIRPORTS, SITE INVESTIGATIONS, ARCTIC
REGIONS, NEW HAMPSHIRE, ICE REPORTING

ID (25) MT WASHINGTON(NEW HAMPSHIRE), WHIS(WIND HAZARD INFORMATION

SYSTEM),

AWR(AVIATION WEATHER RESEARCH)

AB (27) The Federal Aviation Administration (FAA) Weather Branch performed a
6-week wintertime assessment of wind sensors on Mt. Washington, NH, in
1999. The purpose of the effort was to perform a preliminary
investigation of the severe weather performance capabilities of
anemometers for use in the prototype Wind Hazard Information System
(WHIS) at Juneau International Airport, AK. The test site was selected
as it is subjected to extreme meteorological and climatic conditions
equivalent to alpine and arctic zones characteristic to Juneau. The
summit weather is severe and often experiences snow and icing
conditions, and the buildup of rime ice on exposed surfaces is
prevalent and often substantial. One ultrasonic and two mechanical wind
sensors, all with internal heater capabilities, were studied. Other
instruments included an ice detector, a relative humidity probe, and an
Internet-capable video camera which was set up to continuously monitor
temperature/weather and sensor conditions. Additional equipment
consisted of a datalogger, a personal computer (PC), and various
communications equipment located in a heated instrument shelter. About
37 days of data were remotely collected, downloaded, and analyzed.

Figures are presented in this report to document and present the test
bed setup, data collection, and analysis results. This effort was
considered primarily a demonstration and shakedown effort, as a number
of limitations were necessary and understood before the test bed
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installation. The most severe limitation was problems encountered with
the video camera. Despite the test bed difficulties, a sufficient

amount of useful data was successfully analyzed to draw some
conclusions on the adequacy of the test bed setup and the performance
of the wind sensors. Results show several effects of snow and icing on
wind sensor performance. One wind direction mechanical sensor failed
early in the study due to heater-related problems.
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Tl (6) The FAA Health Awareness Program: Results of the 1998 Customer Service
Assessment Survey

AU (10) Hilton, Thomas F.
Hart, I. S.
Farmer, William L.
Thompson, Jennifer J.
Behn, Lydia D

RD (11) Feb 2000

PG (12) 41 Pages
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RC (20) Unclassified report

NO (21) Prepared in collaboration with University of Oklahoma Health Sciences
Center, Oklahoma City, OK., and Environmental Protection Agency,
Dallas, TX.

DE (23) *HEALTH SURVEYS, *HEALTH CARE MANAGEMENT
PHYSICAL FITNESS, HEALTH CARE FACILITIES

ID (25) *HEALTH AWARENESS PROGRAM, FEDERAL AVIATION ADMINISTRATION,

WORKPLACE
WELLNESS

AB (27) This report presents the results of an agency-wide survey of employee
health and wellness to determine workforce involvement in and
satisfaction with the Federal Aviation Administration's Health
Awareness Program (HAP). Surveys were received from 3,262 employees,
representing a 45% response rate. Results indicated that about half the
workforce had heard about HAP and that about half the workforce had
participated in one or more HAP events (even if they did not realize
that the event was HAP-sponsored). In terms of attendance, the most
popular HAP information programs were health fairs, health awareness



lectures, and stress management awareness programs. Likewise, annual
flu shots, cholesterol screening, blood chemistry screening, and blood
pressure screening were the most popular HAP service programs. Analyses
found a consistent relationship between HAP participation and employee
exercise rates, involvement in healthy lifestyle behaviors, and overall
wellness. These findings may have been influenced to some extent by
respondent characteristics, which were somewhat disproportionately over
age 45, female, and managerial. However, the respondents' backgrounds
matched previous study results, indicating that Federal Aviation
Administration respondents accurately represent the FLAP customer base
-- that segment of the workforce most interested in health and

wellness.
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DE (23) *PILOTS, *DISPLAY SYSTEMS, *AIR NAVIGATION, *FLIGHT SIMULATORS,

*FRONTS(METEOROLOGY)
REQUIREMENTS, COMPARISON, MAPS, AIRPORTS

ID (25) *STORM FRONTS, *NAVIGATION DISPLAY DESIGN

AB (27) Thirty-six pilots were tested in a flight simulator on their ability to
decide which of two airports was farther from a storm front, based on
the manner in which information was presented on a navigational
display. The results support the superiority of graphical over textual
information display of nearest airport information. Pilots were
significantly faster using the map display than using either the
text-only display or the enhanced- text display. In addition, in
contrast to an earlier study (Williams, 1999), pilots performed better
using a north-up map than when using a track-up map. Discussion of the
results focuses on recommendations for moving-map displays and the
display requirements for support of the nearest-airport function within
a navigational display.
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LITERATURE

SURVEYS, SPECIFICATIONS, TASK FORCES, REDUCTION, NAVIGATION,
VERTICAL

ORIENTATION, AIR SPACE, FUEL CONSUMPTION, STANDARDS, SEPARATION,

HORIZONTAL ORIENTATION, SAVINGS, NORTH ATLANTIC OCEAN, FREE FLIGHT
AB (27) This report presents a comprehensive study of the air traffic over the

North Atlantic (NAT) Ocean. The main purpose of the study is to assess
the fuel savings benefit of proposed changes to the separation
standards in the NAT Minimum Navigation Performance Specification
(MNPS) airspace. The report describes in detail the purpose of the
study, literature survey of relevant work, requirements for the air

traffic simulation, various separation standard scenarios, validation

of the simulation model, analysis of the results, and conclusions.

Using the separation standards from the 1996 NAT system as the
baseline, this study presents analysis of four different separation
scenarios: Reduced Vertical Separation Minima, Reduced Vertical and
Longitudinal Separation Minima, Reduced Vertical and Horizontal
Separation Minima and Free Flight. A fast time simulation model is used
to investigate the effect of the separation scenarios on several
measures of system performance such as fuel consumption and
communication loadings. This study was completed in cooperation with
the NAT implementation Management Group Cost Effectiveness (NICE) Task
Force. The results presented in this report represent the findings of

the NICE-USA task Group.



AN (1) AD-A382 052/XAG

FG (2) 010200
010600

CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC

Tl (6) Federal Aviation Administration National Aviation Research Plan

RD (11) Feb 2000

12) 221 Pages

18) XH-DOT

20) Unclassified report

23) *CIVIL AVIATION, *RESEARCH MANAGEMENT, *AVIATION SAFETY
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ID (25) NAS(NATIONAL AIRSPACE SYSTEM)

AB (27) Everyone takes a keen interest in what the FAA is doing-the Congress,
industry, the media, the public ... that's because aviation touches our
lives in so many ways. People rightly demand the safest, most reliable
system possible. They expect the planes to be safe, their flights to be
on time, and their luggage to be on the carrousel. And they expect peak
performance around the clock, day after day, year in, year out. The
United States President, Congress, and the American public hold the
Federal Aviation Administration responsible for providing a safe,
secure, and efficient National Airspace System (NAS). Furthermore, they
expect FAA actions and regulations to be effective in improving
aviation safety and security while still mitigating the impacts of
aircraft noise and emissions upon the environment. Better research and
the implementation of effective new solutions increasingly hold the key
to meeting the rising expectations of the American people and their
Government. The significance of the FAA's research and development
(R&D) will grow in proportion with the demands placed upon it. The
FAA's R&D program finds and prepares to field technologies, systems,
designs, and procedures that directly support the agency's principal
operational and regulatory responsibilities: air traffic services,
certification of aircraft and aviation personnel, operation and
certification of airports, civil aviation security, and environmental
standards for civil aviation. Safety remains the agency's top priority.
While the FAA, NASA, and other R&D sources have introduced many new
technologies and procedures over the past 20 years-and the accident
rate has dropped dramatically as a result expectations are constantly
being raised.
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TI (6) Index to FAA Office of Aviation Medicine Reports: 1961 Through 1999

DN (9) Final rept

AU (10) Collins, William E.
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RC (20) Unclassified report

DE (23) *INDEXES, *AVIATION MEDICINE
REPORTS, MEDICAL RESEARCH

AB (27) An index to Federal Aviation Administration Office of Aviation Medicine
Reports (1964-1999) and Civil Aeromedical Institute Reports (1961-1963)
is presented for those engaged in aviation medicine and related
activities. The index lists all FAA aviation medicine reports published
from 1961 through 1999: chronologically, alphabetically by author, and
alphabetically by subject. A foreword describes aspects of the Civil
Aeromedical Institute's 38 years of service, describes the index's
sections, and explains how to obtain copies of published Office of
Aviation Medicine technical reports.
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TI (6) Measuring Air Traffic Controller Performance in a High-Fidelity
Simulation
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DE (23) *PERFORMANCE(HUMAN), *AIR TRAFFIC CONTROLLERS
COMPUTERIZED SIMULATION, CONTROL SYSTEMS, JOB TRAINING

AB (27) In the summer of 1997, the Air Traffic Selection and Training (AT-SAT)
High Fidelity Simulation Study was conducted at the FAA Academy in
Oklahoma City, OK. The purpose of the study was to test the performance
of 107 operational en route controllers during 2 1/2 days of
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simulations. The performance of these controllers during the high-
fidelity simulations was compared with their performance on two
medium-fidelity performance measures to assess the construct validity
of the latter measures to serve as criteria against which to validate a

set of selection tests. The reports included in this document describe
the high-fidelity simulation exercise, the development of performance
measures utilized during the exercise, and the interrelationships
between the performance measures. The first report describes the
development of a work sample approach to capturing air traffic
controller performance, and establishes that high fidelity performance
measures can adequately reflect the performance of the controller. The
work sample was developed in an environment that simulated as nearly as
possible the actual conditions existing in the controller's job, but

was conducted in a "generic" airspace. Scenario development included
the most important tasks from the task-based job analysis developed for
the AT-SAT project. Sufficient time was provided for participating
controllers to learn the airspace and procedures and demonstrate their
knowledge through 1) a multiple choice test of airspace% knowledge and
2) running 8 practice scenarios. Performance was measured by 1) an
over-the-shoulder (OTS) rating scale, 2) counts of mistakes, 3) counts
of actions that would be required to move aircraft from the sector at

the end of the scenario, and 4) statistics derived from aircraft

positions and controller/pilot data entries recorded for the

simulation. The second report used measures collected during the
high-fidelity simulation study to predict the overall OTS performance
rating.
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RC (20) Unclassified report
DE (23) *AIR TRAFFIC
TEST AND EVALUATION, MANAGEMENT PLANNING AND CONTROL, AIRBORNE,
AR
TRAFFIC CONTROL SYSTEMS, DISPLAY SYSTEMS, RADAR EQUIPMENT,
SEPARATION,
DATA LINKS, AWARENESS, FREE FLIGHT
ID (25) SITUATION AWARENESS, RADAR DISPLAY
AB (27) Future changes in the National Airspace System indicate a
self-separation operational concept. This study examined the Air
Traffic Control Specialist's ability to maintain situation awareness
and provide needed monitoring and separation functions under this
concept. The study also provides an empirical evaluation of the effects
of an enhanced display concept as a window on the existing air traffic
control radar display. This window furnished the targeted altitude or
heading of aircraft in a transitionary state. This information
simulated that provided by a data link from the aircraft flight
management system in a future air traffic operation. The introduction
of the enhanced display appeared to have some utility in aiding
controllers in dealing with air traffic operating under
self-separation. The enhanced display resulted in improvements in some
air traffic control performance and situation awareness measures.
Results suggest that further improvements in the enhanced display may
better integrate it with the controller radar display. In addition,
researchers recommend methods for measuring controller situation
awareness in future air traffic control research.
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RC (20) Unclassified report

DE (23) *PILOTS, *AVIATION ACCIDENTS, *PHARMACOLOGY, *TOXICOLOGY, *BLOOD
VOLUME, *ANTIHISTAMINICS
TEST AND EVALUATION, DATA BASES, DISTRIBUTION, COMPARTMENTS,

SAMPLING,
PATTERNS, CASUALTIES, THERAPY, MEAN, LIVER, DRUGS, DEATH, AVIATION
PERSONNEL, AUTOPSY, ACCIDENT INVESTIGATIONS

ID (25) *CHLORPHENIRAMINE

AB (27) Chlorpheniramine, a popular nonprescription antihistaminic, is known to
cause drowsiness. This side effect has a potential to impair
performance and to be a factor in accidents. Therefore, this study was
conducted to establish the prevalence of this drug in pilot fatalities
of aviation accidents. During fatal aircraft accident investigations,
postmortem samples collected from the pilots at autopsy are submitted
to the Civil Aeromedical Institute for toxicological evaluation, and
the findings are maintained in a database. Those data were examined for
the presence of chlorpheniramine in the fatalities, which occurred
during a 6-year (1991-1996) period. It was determined that there were
47 (2.2%) accidents involving chlorpheniramine. In 16 of these cases,
only chlorpheniramine was found, with the mean concentrations of 109
ngml (n = 4) in blood and 1412 ng/g (n = 12) in liver. Other drugs were
also present in the remaining 31 cases, wherein the mean
chlorpheniramine concentrations were 93 ng/ml (n = 18) in blood and 747
ng/g (n = 12) in liver. Ninety-five percent of all the quantitative
blood values were at or above the therapeutic (10 ng/ml) level, giving
a 100 ng/ml (n = 21) blood mean level. The drug's mean concentration in
the liver of all the cases was 1080 ng/g (n = 24). The average
chlorpheniramine blood value was approximately 10 times higher than its
therapeutic value. The presence of other drugs did not appear to
significantly alter the blood level of chlorpheniramine, but no such
correlation could be established with the hepatic value. The
approximate 10-fold increase in the liver concentration, as compared
with the blood value, was consistent with the general trend of the
distribution of drugs in the hepatic compartment. However, the
contribution of postmortem redistribution of the drug to alter its
concentration cannot be entirely ruled out.
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TI (6) Air Traffic Control Specialist Visual Scanning Il: Task Load, Visual
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Noise, and Intrusions Into Controlled Airspace
DN (9) Technical note
AU (10) Willems, Ben
Allen, Robert C.
Stein, Earl S.
11) Dec 1999
12) 137 Pages
14) DOT/FAA/CT-TN99/23
18) DOT/FAA/AAR-100
XH-DOT/FAA/AAR
RC (20) Unclassified report
DE (23) *AVIATION SAFETY, *AIR TRAFFIC CONTROLLERS
COMPUTERIZED SIMULATION, COGNITION, OPTICAL DATA, TARGETS, HUMAN
FACTORS ENGINEERING, DISPLAY SYSTEMS, GROUND CONTROLLED
APPROACH RADAR,
ERROR ANALYSIS, AIR SPACE, RADAR EQUIPMENT, NOISE, WORKLOAD,
INTRUSION,
INFORMATION PROCESSING, OVERFLIGHT, EYE MOVEMENTS
ID (25) VISUAL NOISE, *VISUAL SCANNING, FIXATIONS, SACCADES, BLINKS, PUPILS
AB (27) The Federal Aviation Administration (FAA) started an Air Traffic
Control Specialist (ATCS) information-scanning program a number of
years ago. The goal is to learn about how controllers use information
displays and develop techniques for reducing air traffic-related
errors. This report describes a research project conducted at the
Research Development and Human Factors Laboratory of the FAA William J.
Hughes Technical Center. Volunteer controllers participated in a
real-time, air traffic control simulation of airspace modeled after
their Terminal Radar Approach Control (TRACON) facility. ATCSs worked
two different levels of simulated traffic. Some scenarios contained
incursions into their Class C airspace, and overflights provided visual
noise. Results indicated that the ATCSs' workload increased with higher
traffic loads. However, visual noise had more impact on their perceived
workload when things were slower and not when they were already busy.
An eye tracker recorded eye movements. The visual scanning data
included fixations, saccades, blinks, and pupil information. Increased
traffic loads decreased the number of fixations on the radarscope. The
increase in task load seemed to divert the ATCSs' attention to areas
other than the scope, most specifically the keyboard, suggesting they
were spending more time updating flight plans and less time scanning
the scope. Controllers developed scanning patterns that focused on the
areas of highest traffic density. This may be why they identified
airspace intrusions late or not at all in some specific cases. Such
lapses suggest that intrusion targets must be emphasized with color,
blinking, or some other means to draw the controllers attention from
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established patterns. This may increase airspace safety.
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DE (23) *FLIGHT CONTROL SYSTEMS, *HUMAN FACTORS ENGINEERING, *GLOBAL

POSITIONING SYSTEM, *GRAPHICAL USER INTERFACE
AVIONICS, COCKPITS, NAVIGATION SATELLITES, USER NEEDS, AIRCRAFT

DESIGN
AB (27) This paper is the second of two of a review of human factors problems

associated with the user interface design of a set of Global

Positioning System (GPS) receivers, certified for use in aircraft for
instrument non-precision approaches. Both papers focus on design
problems associated with the interfaces and specific inconsistencies
across the set of interfaces that could cause confusion or errors

during operation. Some specific problems addressed involve the
placement of units in the cockpit; the use and design of moving map
displays; and problems associated with changes in course direction
indicator sensitivity. Recommendations for solving some of the problems
are provided, as well as suggestions to the FAA, GPS manufacturers, and
pilots regarding the future development and use of these products.
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DE (23) *LIGHT, *HELIPORTS
HELICOPTERS, VERTICAL ORIENTATION, VERTICAL TAKEOFF AIRCRAFT,
INSTRUMENT FLIGHT

ID (25) *VERTIPORT, TILTROTOR

AB (27) As the vertical flight industry moves into instrument flight rules
(IFR) operations at heliports, it has become apparent to both FAA and
the users that there is research and development to be done on heliport
lighting. With the civil tiltrotor now in production, there is also
work to be done on vertiport lighting. The lighting industry has
developed a variety of technologies that appear promising as candidate
heliport and vertiport lighting components. Still, there are many
questions still to be answered. For example: Which technologies can
best provide the different visual cues needed by the pilot? What
lighting configurations are most effective in various scenarios? To
what criteria should some of these lights be certificated? Some of
these and other questions will be answered by the marketplace. Other
questions should be addressed via research and development. In looking
at the heliport lighting research done by the FAA over the last decade
and the resulting advisory circular guidance, it is clear that there
are many more questions than answers. To answer these questions would
require much more in the way of resources than what is likely to be
available in the near future. With this in mind, the FAA sought the
advice of the aviation community on how we could best proceed. A
two-day technical conference was the mechanism used. This report
documents the proceedings of this conference.
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DE (23) *ATTITUDES(PSYCHOLOGY), *JOB SATISFACTION
ORGANIZATIONS, PREDICTIONS, DISTRIBUTION, SUPERVISORS, PERSONNEL,

WORK,
OVERLOAD

ID (25) TRUST

AB (27) Organizational activities perceived by a workforce as being unfair are
believed by organizational researchers to contribute to workforce
cynicism. The present study examines this previously untested
proposition. The results from this study suggest that fairness
perceptions predict cynicism, but the strongest predictor of cynicism
is organizational trust. These conclusions were derived by examining
the relationship between five measures of fairness (fairness of awards,
award system, work distribution, work level, and supervisors), four
workplace characteristic variables (episodic stress, role overload,
organizational trust, and job satisfaction), and two measures of
cynicism (cynicism about change and coworker cynicism). The results
show that the strongest predictor of both measures of cynicism is
organizational trust. In addition, the fairness perceptions play a
limited role in predicting perceptions of cynicism. Future research
should better define the conceptual and empirical distinctions between
workforce cynicism, organizational trust, and workplace fairness.
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ID (25) ALUMINUM 2024-T3, ENGINE DEBRIS

AB (27) The damaging effects from an uncontained aircraft turbine engine
failure can be catastrophic. As a result, the Federal Aviation
Administration (FAA) has commissioned a program to mitigate the
damaging effects of such an event. The Uncontained Engine Debris
Mitigation Program will involve both industry and government to
determine possible engineering solutions to this problem. As part of
this program, the Naval Air Warfare Center Weapons Division (NAWCWPNS)
has been tasked to evaluate ballistic damage analysis tools and
techniques that are currently in use by the defense community. The
intent is to determine their applicability in predicting the damaging
effects from an uncontained engine failure. This report documents
testing that was conducted and the evaluation of several empirical
penetration equations under the circumstances present during engine
failure events. The data generated under this effort showed that
variations in the velocity, orientation, and shape of the debris
results in differing failure modes of the targets. When plugging
failures of the targets occur, the results of the defense equations are
quite good. When petaling failures occur the prediction accuracy was
degraded. This resulted in the development of an FAA Energy Equation
through numerical curvefitting of the test data for 2024 T3 aluminum
targets. Additional testing is planned to evaluate the penetration
equations performance with real aircraft structure and varying
obliquity angles at impact under phase Il testing.

AN (1) AD-A370 417/XAG
FG (2) 050600
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST

TI (6) Controller Teamwork Evaluation and Assessment Methodology: A Scenario

Calibration Study

DN (9) Final rept.

AU (10) Bailey, Larry L.
Broach, Dana M.
Thompson, Richard C.
Enos, Raobert J.

RD (11) Oct 1999

PG (12) 21 Pages

RN (18) DOT/FAA/AM-99/24
XH-DOT/FAA/AM

RC (20) Unclassified report

DE (23) *TRAINING DEVICES, *AIR TRAFFIC CONTROLLERS



SCENARIOS, TRAINING, TEAMS(PERSONNEL), AIR TRAFFIC CONTROL
SYSTEMS,
ERRORS, SAFETY, AIR TRAFFIC
AB (27) A low cost air traffic control (ATC) multi-sector training platform was
developed to simulate radar-based air traffic control tasks. The
purpose of the training device was to provide a vehicle for delivering
ATC training on teamwork. However, before training could be delivered
it was first necessary to develop training scenarios that would place
participants under a specific amount of work. The results of the
scenario calibration study reported in this paper suggest that the
three scenarios can be viewed as representing low, medium, and high
workload conditions based on the performance of 31 four-person teams.
Statistically significant performance differences were observed across
all three scenarios based on the percentage of aircraft that reached
their destination within the allotted time, the amount of aircraft
delay, the number of safety errors, and participants' perceptions of
their workload.
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AB (27) Open communication and organizational trust are important factors in
the context of organizational technology change. Although previous
research has addressed the relationship between technology change and
open communication, and issues concerning organizational trust and open
communication, few investigations adequately address the interplay
between all factors simultaneously. The relationship between
perceptions of organizational trust and communication, as well as other
organizational variables, were examined within the context of
significant technology change in a division of a large federal agency.
Perceptions of open communication during technology change were
predicted from the organizational variables. The results show that
organizational trust, supervisory leadership style, workgroup cohesion,
and acceptance of change were significant predictors for open
communication. Results support the contention that, if issues and
concerns related to open communication and organizational trust are
neglected, particularly in times of change, they may undermine efforts
that would otherwise facilitate a smooth transition. Identifying the
importance of these relationships for the division allows management to
concentrate on areas most likely to enhance the transition process as
the organization undergoes technology change.
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SYSTEMS
DATA BASES, CANADA, ICE FORMATION, MOISTURE CONTENT, INFLIGHT,
CLIMATOLOGY, DOWNLINKS, ICE PREVENTION

ID (25) DROPLET-SIZING PROBE, *LWC(LIQUID WATER CONTENT), AIRCRAFT INCING

AB (27) Task 131 of the FAA In-Flight Aircraft Icing Plan addresses the
possibility of acquiring icing data from operational aircraft. The FAA
Working Group 131 investigated two possible approaches for this task.
The "icing sensor/downlink approach,” which would downlink icing data
from existing or enhanced icing sensors on operational aircraft, would
benefit from similar successful efforts in downlinking and utilizing
other kinds of meteorological data (temperature, winds) from commercial
carriers. More recent programs are working toward the downlinking of
humidity and in situ turbulence measurements. The downlinked icing data
would have multiple uses. It potentially could be uplinked in near real
time to other aircraft, enhancing safety by providing frequent and
objective icing information as well as accurate location of the icing
conditions to pilots of other aircraft. The data could be ingested into
operational numerical weather forecast models, ingested into icing
diagnosis and forecasting algorithms, and archived for improved,
objective assessment of forecast tools and for characterization of the
atmospheric icing environment. The "compact integrated icing
instrumentation package approach” would entail the installation of a
processor and size-reduced liquid water content (LWC) and droplet
sizing probes on at least one operational aircraft. The compact
integrated icing instrumentation package approach seems more likely to
be tried first with a government operational aircraft, either in the
U.S. or Canada whose mission requires frequent operation in icing
conditions. If instrumented with a compact integrated version of
instrumentation currently carried by icing research aircraft, such an
aircraft could provide a valuable and voluminous data set for forecast
assessment and atmospheric characterization.

AN (1) AD-A369 584/XAG
FG (2) 170703
050200
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Implications of Reduced Involvement in En Route Air Traffic Control
DN (9) Technical note
AU (10) Willems, Ben
Truitt, Todd R.
RD (11) Aug 1999
PG (12) 157 Pages

B-20

RS (14) DOT/FAA/CT-TN99/22

RN (18) XH-DOT/FAA

RC (20) Unclassified report

DE (23) *MANAGEMENT PLANNING AND CONTROL, *AIR TRAFFIC CONTROL

SYSTEMS,
*COMMERCIAL AVIATION
SCANNING, FLIGHT CONTROL SYSTEMS, PASSIVE SYSTEMS, WORKLOAD,
QUESTIONNAIRES, AWARENESS, EYE MOVEMENTS

AB (27) The expansion of the National Route Program will allow airlines to be
more flexible in filing and amending flight plans. This may result in a
change in the role of the air traffic control specialist from direct
control to a position with more monitoring responsibilities. This
change may result in a reduction of situation awareness, memory and
vigilance. This experiment investigated the effect of moving a
controller from the current active control to a monitoring position. It
examined the effect of the change in involvement and task load by
measuring eye movements, workload, situation awareness, system
performance, controller performance ratings, organization of
information in memory, and responses to questionnaires. Controllers
received training on a generic en route airspace, the Genera High
sector, during four practice simulations of 40 minutes each. They then
worked four 30-minute experimental scenarios. Results indicated that
controllers showed a less structured scanning pattern under high task
load and active involvement conditions. Measured workload correlated
well with traffic volume. Under monitoring conditions, controllers
perceived lower workload. Controller situation awareness was lower
under monitoring conditions and decreased further with an increase in
task load. Controllers perceived that their situation awareness did not
change between active control and passive monitoring. The decrease in
situation awareness warrants careful examination of the need for
training and assistance of controllers for situations where they no
longer function in the current active control position.
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DE (23) *POLYMERS, *THERMOCHEMISTRY, *FIRE RESISTANT MATERIALS
COMBUSTION, THERMAL DEGRADATION, PYROLYSIS, FLAMMABILITY,
CHARRING
AB (27) The thermal and chemical processes which occur in the solid state
during flaming combustion are examined. A phenomenological model of
fuel generation provides the relationships between macroscopic
flammability parameters and polymer chemical structure and shows how
the coupling of thermal diffusion and chemical kinetics occurs
naturally in the pyrolysis zone. Fire behavior and flammability of
solid polymers are predicted using the ignition temperature, heat of
combustion, heat of gasification, and char yield calculated from the
chemical structure; and the results are compared to experimental
values. The objective of this work is to develop a consistent,
solid-state physical chemistry of flaming combustion which bridges the
gap between fire and material sciences to help guide the discovery of
new, more fire-resistant polymers.
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AB (27) A recent report by the GAO (1997) indicates that private sector
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employers spend as much as $20 billion annually for employee injuries
and illnesses due to musculoskeletal disorders (MSDs). While the
etiologic mechanisms are poorly understood, there is increasing
evidence that psychosocial risk factors related to the job and work
environment play a role in the development of work-related MSDs. A
longitudinal study was completed to determine the influence of six
psychosocial factors and two cost-effective ergonomics interventions on
physical discomfort and stress scores reported by employees within a
Federal Aviation Administration organization. The results of the study
revealed that stress scores decreased significantly across time.
However, physical symptom scores did not change across time, nor were
they affected by the ergonomic interventions. Two psychosocial factors
provided significant and reliable adjustments to stress and physical
discomfort scores.
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ID (25) ATCS(AIR TRAFFIC CONTROL SPECIALISTS)
AB (27) Over the last few decades, researchers have consistently found a
negative relationship between the age of Air Traffic Control
Specialists (ATCSs) and both training success and ratings of job
performance (Trites, 1961; Trites & Cobb, 1962; Cobb, 1967; VanDeventer
& Baxter, 1984). As more ATCSs reach retirement age and the FAA



prepares for renewed hiring efforts, there is a need to once again

explore this issue. According to Schroeder, Broach, and Farmer (1997),
the potential effects of aging on cognitive functioning, and the
consequences of these changes on job performance and future training
requirements, are important considerations associated with the aging of
the ATCS workforce. The present study revisited the issue of ATCS age
and performance using incumbent controllers and newly developed
measures of job performance. A recent Air Traffic-Selection and

Training (AT-SAT) concurrent validation study afforded an opportunity

to investigate the relationship between age and performance using
criterion measures that did not exist for previous studies. One of

these measures, a computer based performance measure (CBPM), served as
a measure of the technical skills necessary to effectively and

efficiently separate traffic on the job. Assessment ratings of job
performance by peers and supervisors also served as a criterion measure
for the current study. Results of ANOVA and regression analysis

revealed that, on average, older ATCSs received lower scores on
measures of job performance.
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AB (27) This report details FAA Logistics Center employee safety perceptions

following the implementation of a safety awareness program. Safety
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perceptions were baselined in 1992 and a follow-up assessment was
conducted in 1995. The purpose of the follow-up survey was to: (1)
assess differences in perceptions of safety that may have resulted from
changes made in the safety program since the 1992 assessment; and (2)
determine the managerial and organizational factors that may have
impacted those safety perceptions. The present survey was administered
to 329 employees (supervisors and nonsupervisors) during a mandatory
monthly safety meeting. The results show that specific actions intended
to demonstrate the importance of safety can lead to higher levels of
perceived management and supervisory support for safety. Such practices
can also lead to higher levels of perceived safety in the workplace.
These practices, however, do not appear to influence perceptions of
organizational politics, supervisory fairness, or coworker support for
safety.
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ID (25) *LANDING PARAMETERS, SINK RATES, APPROACH VELOCITY, WASHINGTON
NATIONAL
AIRPORT(DISTRICT OF COLUMBIA)
AB (27) The Federal Aviation Administration William J. Hughes Technical Center
is conducting a series of video landing parameter surveys at
high-capacity commercial airports to acquire a better understanding of
typical contact conditions for a wide variety of aircraft and airports
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as they relate to current aircraft design criteria and practices. This

was the second in a ongoing series of parameter landing surveys and was
conducted at Washington National Airport in June 1995. Four video
cameras were temporarily installed along the east side of runway 36.
Video images of 532 transport, (525 narrow-body jets and 7 commuter
jets) were captured, analyzed, and the results presented herein.

Landing parameters presented include sink rate; approach speed;
touchdown pitch, roll, and yaw angles; off-center distance; and the
touchdown distance from the runway threshold measured along the runway
center line. Wind and weather conditions were also recorded and landing
weights were available for most landings. Since this program is only
concerned with the overall statistical usage information, all data were
processed and are presented without regard to the airline or the flight
number.
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FUSELAGES, TRANSPORT, STRAIN GAGES, FUEL TANKS, SIDES, PASSENGERS,

ACCELERATED TESTING, CRASHES, POTENTIOMETERS

AB (27) This report contains the description and test results of overhead
stowage hin calibrations and longitudinal impact testing of a 10-foot
transport airframe section conducted at the Transportation Research
Center Inc. (TRC) . The purpose of the tests was to measure the
structural responses and interaction between the fuselage, overhead
stowage hins, and auxiliary fuel tank under simulated, potentially
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survivable, crash conditions. A 10-foot section from a Boeing 737,
Model 200 was used as the test section. The overhead stowage bin
connection supports were instrumented with strain gages and calibrated.
Two types of overhead storage bins were installed in the transport
airframe and pulled in a longitudinal direction at various known loads

to monitor and record the strain gage outputs. The transport airframe
was longitudinally impact tested using TRC's 24-inch shock tester. Peak
accelerations and corresponding velocity changes of 6.1 g (23.2

ftisec), 8.2 g (32.2 ft/sec), and 14.2 g (41.7 ft/sec) were recorded.

The transport airframe section was configured with a 120-inch overhead
stowage bin (Bin A) attached to the left/pilot side, a 60-inch overhead
stowage bin (Bin B) attached to the right/copilot side, and a

500-gallon auxiliary fuel tank attached underneath the airframe's
passenger floor section. The test articles were equipped with
accelerometers, strain gages, and potentiometers totaling approximately
90 channels of data per simulated crash test.
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(6) Air Traffic Control System Baseline Methodology Guide.
DN (9) Technical rept.
AU (10) Allendorefer, Kenneth R.
Galushka, Joseph
11) Jun 1999
12) 88 Pages
14) DOT/FAA/CT-TN99/15
18) XH-DOT/FAA
0) Unclassified report
DE (23) *METHODOLOGY, *MANAGEMENT INFORMATION SYSTEMS, *AIR TRAFFIC
CONTROL
SYSTEMS, *BASE LINES
LESSONS LEARNED, ACQUISITION, TEST METHODS, OPERATIONAL
EFFECTIVENESS,
FEASIBILITY STUDIES, DATA ACQUISITION, QUESTIONNAIRES
AB (27) The Air Traffic Control System Baseline Methodology Guide serves as a
reference in the design and conduct of baseline studies. Engineering
research psychologists are the intended audience for the Methodology
Guide, which focuses primarily on techniques for studying the
interaction between ATC systems and the controllers who use them. The
Methodology Guide provides the following information: (a) descriptions
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of and references to past baselines that have successfully used the
methodology, (b) detailed descriptions of the baseline operational
constructs and corresponding objective and subjective measures, (c) a
description of the overall baseline methodology, (d) other
recommendations and lessons learned regarding the successful conduct of
system baselines, and (e) a discussion of the role of system baselines

in the ATC system acquisition process.

AN (1) AD-A368 140/XAG
FG (2) 010400
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CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
Tl (6) Human Error Mitigation in Future Operations Control Centers
DN (9) Technical note
AU (10) Ahlstrom, Vicki
MacMillan, Jean
Tenney, Yvette J.
Pew, Richard W.
Cranston, Robert L.
11) Jun 1999
12) 46 Pages
14) DOT/FAA/CT-TN99/14
18) XH-XD
20) Unclassified report
DE (23) *HUMAN FACTORS ENGINEERING, *AIR CONTROL CENTERS, *AIR TRAFFIC
CONTROL
TERMINAL AREAS
PERFORMANCE(HUMAN), AIR FORCE PERSONNEL, ERROR ANALYSIS, MAN
MACHINE
SYSTEMS, FAULT TOLERANCE
AB (27) This report documents a human error mitigation study conducted at the
William J. Hughes Technical Center Research Development & Human Factors
Laboratory. The study examined potential causes of human errors in
future Airway Facilities (AF) operations control centers (OCCs). The
participants consisted of nine specialists having expertise in current
AF operations and knowledge of human error tendencies. The participants
explored four operational scenarios, identified potential sources of
error, and recommended specific solutions. A research team extracted
common themes from participant responses to each of the four scenarios
and identified general sources of potential error. They made specific
recommendations for mitigating error in future OCC facilities.
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AN (1) AD-A363 587/XAG
FG (2) 050500
050200
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Differential Prediction of FAA Academy Performance on the Basis of Race
and Written Air Traffic Control Specialist Aptitude Test Scores.
AU (10) Broach, Dana
Farmer, William L.
Young, Willie C.
11) May 1999
12) 28 Pages
14) DOT/FAA/AM-99/16
18) XH-XD
20) Unclassified report
DE (23) *PREDICTIONS, *AIR TRAFFIC CONTROL SYSTEMS, *APTITUDE TESTS,
*EQUAL
EMPLOYMENT OPPORTUNITY, *AFRICAN AMERICANS
JOBS, PERFORMANCE TESTS, REGRESSION ANALYSIS, PERSONNEL
SELECTION,
SCORING, CAUCASIANS
ID (25) *AIR TRAFFIC CONTROL SPECIALIST (ATCS), UNIFORM GUIDELINES ON
EMPLOYEE
SELECTION PROCEDURES(29 CFR1607)
AB (27) The written air traffic control specialist (ATCS) aptitude test battery
was evaluated for evidence of predictive bias within the framework of
the Uniform Guidelines on Employee Selection Procedures (29 CFR 1607)
in a retrospective analysis. Step-down hierarchical regression analysis
(Lautenschlager & Mendoza, 1986) was used to investigate differential
prediction of performance in initial ATCS training at the Federal
Aviation Administration (FAA) Academy in a sample of 282
African-American and 8,542 white first-time competitive entrants.
Analysis based on correlations without corrections for restriction in
range found significant differences in the intercepts, but not slopes,
for African Americans and whites. Analysis based on correlations,
corrected for explicit and implicit restriction in range, found
significant differences in slopes and intercepts by race, suggesting
that separate regression equations were approptiate to predict Academy
performance for the groups. The two analyses indicated that the
composite score on the written ATCS test battery exhibited predictive
bias as defined by the Uniform Guidelines on Employee Selection
Procedures (29 CFR 1607) and Cleary (1968). Specifically, the composite
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score TMC over-predicted the performance of African Americans in
initial training at the FAA Academy. As a consequence of the
over-prediction, significantly more of the African Americans that were
accepted into training for the ATCS occupation on the basis of their
aptitude test scores went on to fail training than would have been
expected on the basis of the common or majority (white) regression
line. An alternative explanation is considered that the observed
differential prediction reflected criterion bias or other group
differences in factors such as educational achievement and age. A path
analytic approach is outlined for investigating the complex
interactions between test score, the criterion, race, education, and
age.
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-Oxazolidine, During A Pseudoephedrine Urinalysis.
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G (12) 10 Pages
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E (23) *AVIATION ACCIDENTS, *DRUGS, *URINE, *URINALYSIS
FOURIER TRANSFORMATION, LITERATURE SURVEYS, SYNTHESIS, CHEMICALS,
PHASE, SPECTRA, METHANOLS, RETENTION(GENERAL), CONTAMINANTS,
QUALITY
ASSURANCE, INFRARED RADIATION, ALDEHYDES, FORMALDEHYDE,
CONDENSATION,
SOLID PHASES, MASS SPECTRA, ACCIDENT INVESTIGATIONS, MASS
SPECTROMETRY,
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AB (27) During fatal aviation accident investigations, bio-samples from the
victims are submitted to the FAA Civil Aeromedical Institute for drug
analysis. In the process of one such analysis, an unknown substance was
found in a urine sample. Its initial analyses by thin layer
chromatography and by liquid-liquid extraction/gas chromatography (GC)
disclosed the presence of pseudoephedrine. Subsequent analyses of the
reaccessioned sample by solid phase separation/GC Fourier transform
infrared/GC mass spectrometry indicated that the retention times of the
unknown substance matched with those of pseudoephedrine. However, its
infrared and mass spectra were different-the -OH and -NH- groups were
missing, a C-O-C group was present, and the molar mass was 12 atomic
mass units (amu) more than that of pseudoephedrine. A subsequent
literature search suggested that ephedrine-like amines react with
aldehydes to form oxazolidines. Therefore, the 12-amu increase could be
accounted for by condensation of pseudoephedrine with formaldehyde.
Since this aldehyde is present in various grades of methanol, and
methanol was used during the solid phase separation,
3,4-dimethyl-5-phenyl-1,3-oxazolidine was synthesized by using
(+)-pseudoephedrine-HCI and formaldehyde. The analytical and spectral
findings of the synthesized compound were consistent with those of the
unknown interfering substance, confirming that it was the oxazolidine.
Aldehyde contaminants can transform the drug of interest and may result
in misidentification of a compound not originally present in specimens.
Therefore, chemicals used in analyses should be of the highest
available purity, and a multianalytical approach should be adopted to
maintain a high degree of quality assurance.
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DE (23) *FLIGHT PATHS
SCENARIOS, AUTOMATION, PERFORMANCE(ENGINEERING), RADAR TRACKING,

ERROR
ANALYSIS, GLOBAL POSITIONING SYSTEM, COMPUTER PROGRAM
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FLIGHT SIMULATION, AIR TRAFFIC, DECISION SUPPORT SYSTEMS, FREE

FLIGHT
TRAJECTORIES

ID (25) URET(USER REQUEST EVALUATION TOOL)

AB (27) This report presents the results of an independent analysis of the
accuracy of the trajectory modelers implemented in me User Request
Evaluation Tool (URET) and Center-TRACON Automation System (CTAS)
prototypes. These results are based on the completion of the first
phase of a planned two phased effort. As originally envisioned, efforts
during Phase | would develop a generic methodology to measure the
trajectory prediction accuracy of any decision support tool (DST),
which would be validated by applying it to CTAS and URET based on their
currently adapted sites. In Phase Il, the methodology would be applied
to URET and CTAS adapted to a common site and supplied with the same
scenario. As such, the results from Phase | would have provided a
common set of results based on the same site and scenario, allowing a
comparison of the two trajectory modelers to be made, in support of
research into the performance requirements for a common en route
trajectory model. Due to funding cuts, this task was curtailed to the
completion of Phase I. The results from this phase do provide the FAA
with an independent set of scenario-based trajectory accuracy
statistics for each DST, but they cannot be used to compare the two
DSTs due to the confounding site-specific factors. A methodology was
developed and CTAS and URET were measured based on one scenario each
from their currently adapted sites (Fort Worth and Indianapolis,
respectively). The Phase | study measured the spatial error between
trajectory predictions versus the Host Computer System (HCS) track
position reports, which were assumed to be the ground truth location of
the aircraft. The spatial error consisted of horizontal and vertical
errors. The horizontal error was further partitioned into two geometric
components, lateral and longitudinal errors, representing the cross
track and along track prediction errors. The focus of the analysis was
on the overall trajectory accuracy of each DST, not on individual
errors.
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TI (6) Aircraft Evacuations onto Escape Slides and Platforms II: Effects of
Exit Size
AU (10) McLean, Garnet A.
George, Mark H.
Funkhouser, Gordon E.
Chittum, Charles B.
RD (11) Apr 1999
PG (12) 11 Pages
RN (18) DOT/FAA/AM-99/10
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DE (23) *ESCAPE SYSTEMS
SIMULATION, AIRCRAFT, SIZES(DIMENSIONS), FLOW RATE, PLATFORMS,
FUSELAGES, MOTIVATION, INFLATABLE STRUCTURES, EXITS, HEIGHT,
EVACUATION
ID (25) EMERGENCY EVACUATIONS, INFLATABLE ESCAPE SLIDES, EGRESS ROUTES
AB (27) Experiments were conducted to examine the effects of exit height on
subject flow rates during simulated emergency evacuations from an
aircraft fuselage. Egress was through (modified) Type-I exits, using
inflatable escape slides and doorsill-height platforms configured with
ramps for descent to the ground. A single-aisle aircraft simulator was
equipped with 30-inch wide rectangular floor-level exits variously
configured to achieve overall exit heights of 48, 60, and 72 inches.
Human research subjects, ranging in age from 18 to 40 years, evacuated
through the exits to the ground via both platform and slide egress
routes.
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DE (23) *RESEARCH FACILITIES, *AVIATION ACCIDENTS, *MEDICAL EXAMINATION,

*TOXICOLOGY, *NICOTINE

TISSUES(BIOLOGY), CHEMICALS, SAMPLING, QUALITY CONTROL, CASUALTIES,

LABORATORIES, UNIVERSITIES, QUALITY ASSURANCE, LIVER, DRUGS,

MEDICAL
PERSONNEL, BLOOD, URINE, MONEY, CAFFEINE, LITIGATION

ID (25) PT(PROFICIENTY TESTING)

AB (27) Postmortem biosamples from the victims of aviation accidents are
submitted to the Civil Aeromedical Institute (CAMI) for forensic
toxicology, wherein acquiring accurate and authentic analytical data is
the primary objective. Adherence to quality assurance/quality control
(QMQC) procedures is essential to achieve that objective, and
proficiency-testing (PT) is an integral part of QA/QC of laboratories.
However, there was previously no suitable PT program that could address
the complexity of forensic toxicology. Existing PT programs do not
include decomposed samples and solid tissues, and the majority of
aviation (and to some extent, even medical examiner and coroner) case
samples are putrid and of multiple types. Therefore, CAMI in July 1991
started such a needed PT program. This program is used to (i)
professionally develop and maintain technical currency on a voluntary,
interlaboratory, and self-evaluation basis and (i) quantifiably assess
methods in the absence and presence of interfering substances. There
are currently about 30 laboratories in the program, including CAMI's
Toxicology and Accident Research Laboratory. Functioning under various
governmental/non-governmental agencies and academic institutions, these
laboratories represent a broad cross- section of the country. PT
samples are distributed quarterly, and result summaries are sent to the
participants, while maintaining their anonymity. Since the inception of
the program, 28 PT samples encompassing whole blood, plasma, urine,
kidney, or liver, with (or without) drugs and common chemicals
(nicotine, caffeine, beta-phenylethylamine, etc.) have been evaluated
by the participants. Analytical findings were generally consistent with
the anticipated values, but they were dependent on the nature and
conditions of the specimens and types of the added analytes. Some
incidences of false positives of concern were noted, as well.

AN (1) AD-A363 33L/XAG
FG (2) 010400
170703

B-27

230200
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
| (6) GPS User-Interface Design Problems
) Final rept.
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2) 11 Pages
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RC (20) Unclassified report
DE (23) *GLOBAL POSITIONING SYSTEM, *FLIGHT INSTRUMENTS, *MAN COMPUTER
INTERFACE
COMPUTER AIDED DESIGN, HUMAN FACTORS ENGINEERING, DISPLAY
SYSTEMS,
AIRCRAFT EQUIPMENT, DESIGN CRITERIA, INSTRUMENT LANDINGS
AB (27) This paper is a review of human factors problems associated with the
user-interface design of a set of Global Positioning System (GPS)
receivers, certified for use in aircraft for instrument non-precision
approaches. The paper focuses on design problems associated with the
interfaces and specific inconsistencies across the set of interfaces
that could cause confusion or errors during operation. Some specific
problems addressed involve the layout and design of knobs and buttons;
control labeling inconsistencies across units; the placement and use of
warnings; feedback, or the lack thereof; and the integration of
specific flying tasks while using the receivers. Recommendations for
solving some of the problems are provided, as well as suggestions to
the FAA, GPS manufacturers, and pilots regarding the future development
and use of these products.

Tl (6)
DN (9
AU (1
RD (1
PG (1
RN (1

AN (1) AD-A363 458/XAG
FG (2) 050800
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
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S (14) DADOT/FAA/AM-99/12
N (18) XH-XD
C (20) Unclassified report
E (23) *SKILLS, *PERFORMANCE(HUMAN), *COGNITION
SCENARIOS, DYNAMICS, AIR TRAFFIC CONTROL SYSTEMS, PROBLEM
SOLVING,

COMPUTER APPLICATIONS, LEARNING
ID (25) INNOVATION
AB (27) This research investigated whether cognitive style (Kirton, 1976)
influenced performance in a novel dynamic task modeled on the task of
controlling air traffic. It was hypothesized that participants who
preferred a more adaptive style of processing would show better
performance than those who preferred a more innovative style. Problems
were presented to participants using computer-based scenarios in
screening, practice, and experimental trials. Based on earlier
research, better performance was more likely when the participant
adhered to the rules of the scenario. Performance was measured by the
number of times the participant violated two types of scenario rules.
Screening, practice, and experimental performance were analyzed
separately. Cognitive style had a significant effect on performance
only during experimental trials. Performance of Adaptors improved
across trials while that of Innovators did not. Results suggest that
Innovators, although perhaps having some initial advantage, may not be
able to sustain performance in this type of task.
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TI (6) Urinary Genotyping for DQA1 and PM Loci Using PCR-Based Amplification:

Effects of Volume, Storage Temperature, Preservatives, and Aging on DNA
extraction and Typing.
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RC (20) Unclassified report
DE (23) *POLYMERS, *DEOXYRIBONUCLEIC ACIDS, *ROOM TEMPERATURE, *URINE,
*TOXICOLOGY, *DRUG TESTING
TEST AND EVALUATION, RECOVERY, AGING(MATERIALS), POLYMERIZATION,
VOLUNTEERS, AERONAUTICS, PURIFICATION, FREEZING, QUALITY, SAMPLING,
STORAGE, DRUGS, CENTRIFUGE SEPARATION, LITIGATION
ID (25) *POLYMERASE CHAIN REACTION, PCR(POLYMERASE CHAIN REACTION),
GENETIC
MARKERS, GENOTYPING, DQAL, PM LOCI
AB (27) Urine is often the sample of choice for drug screening in
aviation/general forensic toxicology and in workplace drug testing. In
some instances, the origin of the submitted samples may be challenged
because of the medicolegal and socioeconomic consequences of a positive
drug test. Methods for individualization of biosamples have reached a
new boundary with the application of the polymerase chain reaction
(PCR) in DNA profiling, but a successful characterization of the urine
specimens depends on the quantity and quality of DNA present in the
samples. Therefore, the present study investigated the influence of
storage conditions, sample volumes, concentration modes, extraction
procedures, and chemical preservations on the quantity of DNA
recovered, as well as the success rate of PCR-based urinary genotyping
for DQAL and PM loci. Urine specimens from male and female volunteers
were divided and stored at various temperatures for up to 30 days. The
results suggested that sample purification by dialfiltration, using
3,000-100,000 molecular weight cut-off filters, did not enhance DNA
recovery and typing rate compared with simple centrifugation
procedures. Extraction of urinary DNA by the organic method and by the
resin method gave comparable typing results. Larger sample volume
yielded higher amount of DNA, but the typing rates were not affected
for sample volumes between 1 to 5 ml. The quantifiable amounts of DNA
present were found to be greater in female (14-200 ng/ml) than in male
(4-60 ng/ml) samples and decreased with the elapsed time under both
room temperature (RT) and frozen storage. Typing of the male samples
also demonstrated that RT storage samples produced significantly higher
success rates than that of frozen samples, while there was only
marginal difference in the DNA typing rates among the conditions tested
using female samples.
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TI(6) ARTS 111A Terminal Baseline Research Report
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D (11) Apr 1999
(12) 85 Pages
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(20) Unclassified report
DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *GROUND CONTROLLED APPROACH
RADAR, *BASE
LINES
CONTROL, SIMULATION, MEASUREMENT, POSITION(LOCATION), VOLUME,
AUTOMATION, AIRCRAFT, TRAFFIC, STATISTICS, TARGETS, CONFIGURATIONS,
AR
SPACE, RECORDING SYSTEMS, RADAR SIGNALS, WORKLOAD, RUNWAYS,
QUESTIONNAIRES, PUBLIC OPINION, DATA PROCESSING TERMINALS
ID (25) ARTS(AUTOMATED RADAR TERMINAL SYSTEM), TRACON(TERMINAL RADAR
APPROACH
CONTROL)
AB (27) This report provides baseline measurements on the Automated Radar
Terminal System (ARTS) llIA. Researchers developed a set of
measurements useful for evaluating the efficiency and effectiveness of
terminal air traffic control automation systems. These measurements
followed six high-level operational constructs: Safety, Capacity,
Performance, Workload, Usability, and Simulation Fidelity. To collect
these measurements for the ARTS IlIA, we conducted an air traffic
control simulation using four sectors of Boston Terminal Radar Approach
Control (TRACON) airspace with a traffic volume representing a 90th
percentile day. Twelve controllers from Boston TRACON served as
participants in the 3-week study. Recordings from the Target Generation
Facility and Continuous Data Recording (CDR) systems provided objective
data for measures such as the average number of aircraft controlled and
the average number of data entries. Questionnaires and expert observer
rating forms provided subjective data for measures such as the average
controller workload and controller performance. This report provides
statistics at several levels of specificity: aggregated across all
sectors and runway configurations, by individual sector and runway
configuration, and by 15-min intervals. Data from the study are
intended to provide a meaningful representation of the TRACON
controller position. We provide guidance on using these baseline
measurements to examine the effectiveness and efficiency of future
terminal automation systems. This guidance includes recommendations for
merging quantitative statistics with controller opinion. We also
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include recommendations regarding the appropriate and inappropriate use
of these data.
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Tl (6) Comparison of Boundary Correction Factor Solutions for Two Symmetric
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22 Pages
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23) *STRESS ANALYSIS, *CRACK PROPAGATION
LOAD DISTRIBUTION, FINITE ELEMENT ANALYSIS, STRUCTURAL ANALYSIS,
FRACTURE(MECHANICS), STRESS CONCENTRATION
ID (25) STRESS INTENSITY FACTORS
AB (27) This report compares the mode 1 boundary correction factor solutions
for two symmetric elliptical cracks emanating from a straight-shank
hole. A variety of methods were used to generate the solutions. A
global-intermediate-local (GIL) hierarchical approach was developed
using the finite element method (FEM). Comparisons were made with the
following methods: the FEM with the equivalent domain integral,
semiempirical boundary correction factor equations, the finite element
alternating method, the boundary element method with the crack opening
displacement approach, the boundary element method using special
crack-tip elements, and the three-dimensional weight function method.
The boundary correction factor solutions were within a band of +/- 3%
of the average solution.
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TI (6) Controller Evaluation of CPDLC Services Implemented on the Display
System Replacement (DSR) Workstation: Study 1 -- Initial Assessment of
Services Transitioned From the PVD and Design Development for
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DN (9) Technical note
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FLIGHT CREWS, DISPLAY SYSTEMS, MAN COMPUTER INTERFACE, DATA LINKS,

DOWNLINKS, AIR TRAFFIC CONTROLLERS
ID (25) CPDLC(CONTROLLER PILOT DATA LINK COMMUNICATIONS), DSR(DISPLAY
SYSTEM
REPLACEMENT)
AB (27) This report presents the results of the first of a series of studies
being conducted by ACT-35() at the Federal Aviation Administration
(FAA) William J. Hughes Technical Center to evaluate and refine the
controller human computer interface (HCI), air traffic procedures, and
training for Controller Pilot Data Link Communications (CPDLC). The
objectives of this study were to: (1) evaluate the baseline Display
System Replacement (DSR) HCI and functionality for the four CPDLC Build
| (CPDLC 1) se%ices; (2) assess initial concepts for implementing the
route assignment and downlink se%ices needed for CPDLC Build IA (CPDLC
IA); and (3) examine alternatives for Full Data Block (FDB) Data Link
symbols available in DSIL
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DE (23) *AIR TRAFFIC CONTROLLERS, *JOB ANALYSIS, *\WEATHER

COMMUNICATIONS
HUMAN FACTORS ENGINEERING, USER NEEDS, MAN COMPUTER INTERFACE,
PROFICIENCY, AIR TRAFFIC CONTROL TERMINAL AREAS

AB (27) To assist in the understanding of weather product use by Air Traffic
Control Specialists (ATCS) and Automated Flight Service Station (AFSS)
specialists, the Federal Aviation Administration (FAA) William J.
Hughes Technical Center conducted a Limited Job Task Analysis (JTA) for
select positions at an Automated Flight Service Station (AFSS) from
January 10, 1994, to January 13, 1994, and an Air Route Traffic Control
Center (ARTCC) from January 10, 1994, to January 18, 1994. Both
facilities are located in Fort Worth, Texas. Among the positions
evaluated were Preflight Specialists, Inflight Specialists, and Enroute
Flight Advisory Service (EFAS) Specialists from the Ft. Worth AFSS and
Traffic Management Coordinators (TMC) from the Ft. Worth ARTCC. The JTA
was developed in two stages. The first stage of the JTA was a research
effort in which several reference documents were used to develop task
lists and flowcharts for Flight Service Specialists and TMCs. The
second stage of the JTA involved confirming the flowcharts and weather
tables developed during the first stage. This was accomplished by
comparing the flowcharts and weather tables to observed job tasks and
weather information requirements of specialists and controllers at the
Ft. Worth AFSS and the Ft. Worth ARTCC. Although a few discrepancies
were noted for the Inflight Specialists, the majority of the
information in the flowcharts was confirmed during the observation
session with Preflight and EFAS Specialists and TMCs. The discrepancies
noted are discussed in detail along with issues relating to the user
system interface of weather systems and recommendations for new
aviation weather products.
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TRAINING, COMPUTERS, PILOTS, DEMOGRAPHY, COMMERCIAL AVIATION,

AVIATION

ACCIDENTS, AIR TRANSPORTATION, AVIATION PERSONNEL, AWARENESS

AB (27) A survey was conducted to obtain information from the pilot population
on erections of safety-related training currently being offered, its
usefulness, and the process through which it might be better
disseminated to the general aviation population. The questionnaire
assessed use of safety information, safety awareness, computer/video
use, pilot self-assessment of proficiency, demographic information, and
stressful experiences. In addition, four open-ended questions were
included to allow pilots to freely express themselves on a variety of
safety issues. The questionnaire was sent to 6,000 pilots
(approximately 2,000 each to private, commercial, and airline
transport) selected randomly from the pilot population. Responses were
received from 1,822 (30.4% of the sample). Of the respondents, 31.3%
were private pilots, 34.2% were commercial pilots, and 34.5% were
airline transport pilots. The frequency of response to all
questionnaire items for the three certificate categories are provided,
plus analyses of the responses of pilots in a target group consisting
of all private pilots and those commercial pilots who had not flown for
hire. Analyses also compared the responses of: (1) seminar attendees
versus non-attendees, and (2) pilots who had been in accidents versus
those who had not. Recommendations to improve the attendance of pilots
at FAA-sponsored safety seminars are given.
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DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *HUMAN FACTORS ENGINEERING
DISPLAY SYSTEMS, AMPLITUDE, VISUAL TARGETS

ID (25) BLINKING TARGETS, TEXT SIZE, ATTENTION GETTING, FLASHING

AB (27) Research suggests blinking targets are more alerting than steady
targets; however, several factors can interact with blinking to either
improve or degrade its attention-getting value. Those factors include
target size, color, brightness contrast, frequency of blink, and the
time the blink is at maximum brightness relative to the time it is off
or dim during the blink cycle. No guidelines were found for determining
the optimal attention-getting blink amplitude (the percentage of
decrease in target brightness from a standard) and the interaction of
blink amplitude with the other blink characteristics mentioned above.
Thirty-six participants were asked to locate and select blinking blocks
of text on a simulated air traffic control display to examine the
interaction of blink frequencies, amplitudes, and duration with size of
text. Our results support the use of amplitudes 75% or greater combined
with frequencies from 2 to 4 Hertz and text size 0.15 inch or greater
for optimum highlighting value in visual search tasks.
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and University of Newcastle, Callaghan, Australia.
DE (23) *HUMAN FACTORS ENGINEERING, *GLOBAL POSITIONING SYSTEM,
*GENERAL
AVIATION AIRCRAFT
MULTIVARIATE ANALYSIS, AIR NAVIGATION, AVIATION SAFETY
ID (25) CERTIFICATION, PILOT EXPERIENCE
AB (27) The rapid introduction of Global Positioning System (GPS) receivers for
airborne navigation has outpaced the capacity of international aviation
authorities to resolve human factors issues that concern safe and
efficient use of such devices. Current certification technical
standards appear to have had little influence on standardizing receiver
architectures, interfaces, and operating manuals-despite evidence from
research simulation and flight tests that lack of standardization may
undermine safety. The present research used factor-analytic techniques
to reduce 308 pilots' ratings from a 163-item survey to 24 factors.
These factors are suitable for identifying human factors issues related
to GPS receiver displays and controls, operating procedures, navigation
performance, training, and other topical areas. Multivariate analysis
of variance revealed that GPS experience and receiver type influenced
pilot ratings for several of these factors. The results of this limited
survey are consistent with previous research, and their application to
certification procedures and standards is discussed.
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MEASUREMENT, REACTION TIME, HUMAN FACTORS ENGINEERING, SAFETY,
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INSTRUMENTATION, CIVIL AVIATION
ID (25) AIRCRAFT PASSENGER RESTRAINT SYSTEMS, *LIFT-LATCH BUCKLES,
RESPONSE
TIME, PUSH BUTTON BUCKLES, SMALL AIRCRAFT RESTRAINTS, *BUCKLE
RELEASE
TIMING
AB (27) Small aircraft passenger restraint systems most commonly use lift-latch
type buckle release mechanisms. Push- button buckle release mechanisms,
similar to those used in contemporary automobiles, have rarely been
used on passenger restraints. Although push-button buckles are not
explicitly prohibited by Federal Aviation Administration (FAA)
regulations, the human factors aspects of introducing push-button
buckles in an aircraft environment are important considerations from
the standpoint of safety. A test program was conducted by the FAA Civil
Aeromedical Institute (CAMI) with volunteer human subjects to measure
and compare the times it takes a passenger to release a push-button
buckle on a 3-point restraint, a common lift-latch buckle on a 3-point
restraint, and a lift-latch buckle on a common lap belt. Sixty subjects
were tested in a repeated-measures counterbalanced test protocol, which
included instrumentation to measure the response times to release the
buckle. Response time for the subjects to exit the seat and press a
remote button was also acquired. This report includes the physical
profiles of the subjects, the test protocol, and a statistical summary
of the results. Based on the data acquired in this project, there was
no major difference in the response times of the human subjects to
release or egress from a 3-point restraint with a push-button buckle,
compared with a lift-latch buckle on a 3- point or a common lap belt
restraint. This study was intended to address factors associated with
the use of push-button buckles restraint systems in small airplanes.
Any consideration of the use of push-button buckles on commercial
transport aircraft passenger seats should include data on a broader
range of human factors.

AN (1) AD-A360 727/XAG

FG (2) 010309
061000

CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL

AEROMEDICAL
INST

Tl (6) Concepts Providing for Physiological Protection After Aircraft Cabin
Decompression in The Altitude Range of 60,000 to 80,000 Feet above Sea
Level

AU (10) Garner, R. P.



RD (11) Feb 1999

PG (12) 16 Pages

RN (18) DOT/FAA/AM-99/4
XH-XD

RC (20) Unclassified report

DE (23) *PHYSIOLOGICAL EFFECTS, *SUPERSONIC TRANSPORT AIRCRAFT
HIGH ALTITUDE, HYPOXIA, CIVIL AVIATION, PRESSURIZATION, ALTITUDE,
DECOMPRESSION, OXYGEN EQUIPMENT, AIRCRAFT CABINS,
ADAPTATION(PHYSIOLOGY)

ID (25) HSCT(HIGH SPEED CIVIL TRANSPORT), CABIN SAFETY

AB (27) The European aircraft Concorde provides evidence that the technology
required for building supersonic passenger transport has long been
available. In the United States, development efforts for this type of
airplane were functionally abandoned in the early 1970s. In recent
years, changes in technology, world political structures, and economics
have stimulated interest in the development of a fleet of supersonic
transports for use in civilian aviation. The future aircraft has been
designated the High Speed Civil Transport (HSCT). As part of the
development process, all potential challenges associated with design
characteristics of the aircraft must be addressed. This report reviews
the physiological issues related to cabin decompression during
high-altitude flight. A number of strategies for protecting passengers
and crew members after high-altitude cabin decompression are discussed.
Due to the physiological consequences associated with high-altitude
decompression, a combination of protective systems may be necessary. At
a minimum, it would appear that increased structural integrity of the
cabin, a repressurization system, and an optimally designed
supplemental oxygen system for crew and passengers are required.
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DE (23) *VISION, *REFRACTION, *SURGERY, *OPHTHALMOLOGY
PILOTS, COMMERCIAL AVIATION, CIVIL AVIATION, EYE, PATHOLOGY, AVIATION
PERSONNEL, VISUAL ACUITY, AVIATION MEDICINE

ID (25) REFRACTIVE SURGERY, RADIAL KERATOTOMY, PRK(PHOTOREFRACTIVE

KERATOTOMY)

AB (27) Refractive surgical procedures performed in the United States have
increased in recent years and continued growth is projected in the near
future. These procedures have been associated with numerous
side-effects, including glare, reduced contrast sensitivity, and
fluctuating visual acuity. The quality of vision after refractive
surgery may be unacceptable in a cockpit environment. This report
reviews the aeromedical certification experience with the refractive
surgery population. Active airmen with FAA-specific pathology codes 130
(radial keratotomy) and 5179 (general eye pathology with surgical
prefix), during the period 1 January 1994 through 31 December 1996,
were identified in the Consolidated Airman Information System medical
database. The medical records of airmen with pathology code 5179 were
reviewed. Airmen identified by records review as having had refractive
surgery, and those with pathology code 130 were collated into a
database and analyzed against demographic data extracted from Federal
Aviation Administration (FAA) publications. Airmen with refractive
surgery were further stratified by aviation occupation (pilot, copilot,
first and second officer, and flight engineer). There were 3,761 airmen
identified as having had some type of refractive surgical procedure
during the study period. The prevalence rate of refractive surgery in
the total civil airman population was 6.21/1,000 airmen. By class of
airman medical certificate, the prevalence rate was 3.60/1,000 for
first-class, 6.26/1,000 for second-class, and 7.43/1,000 for
third-class holders. A total of 133 airmen (125 pilots and 8 flight
engineers) with refractive surgery was identified as employees of
scheduled and nonscheduled airlines. Airmen who have had refractive
surgery are present in all classes of civil aeromedical certificate
holders, including a substantial number of crewmembers who fly for
commercial airlines.
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TI (6) Index to FAA Office of Aviation Medicine Reports: 1961 through 1998. Civil Aeromedical Institute's (CAMI's) Shift Work and Fatigue Research

DN (9) Final rept. Program and the National Aeronautics and Space Administration (NASA)
AU (10) Collins, William E. Ames Research Center's Fatigue Countermeasures Program. The purpose of
Wayda, Michael E. this report was to examine existing databases to assess the extent to
RD (11) Jan 1999 which shift work and fatigue might be factors associated with incidents
G (12) 83 Pages and errors in air traffic control (ATC) operations.
(14) DOT/FAA/AM-99/1
RN (18) XH-XD
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AB (27) An index to Federal Aviation Administration Office of Aviation Medicine NJ
Repots (1964-1998) and Civil Aeromedical Institute Reports is presented TI (6) Operational Test and Evaluation (OT&E) Test Plan for the Federal
for those engaged in aviation medicine and related activities. The Aviation Administration (FAA) Bulk Weather Telecommunications Gateway
index lists all FAA aviation medicine reports published from 1961 (FBWTG)
through 1998: chronologically, alphabetically by author, and AU (10) Khatiwala, Bart
alphabetically by subject. A foreword describes aspects of the Civil Benner, William E.
Aeromedical Institute's 38 years of service, describes the index's DiMassa, Gerald
sections, and explains how to obtain copies of published Office of D (11) Jan 1999
Aviation Medicine technical reports. (12) 42 Pages
RS (14) DOT/FAA/CT-TN-99/2
N (18) XH-XD
AN (1) AD-A360 730/XAG (20) Unclassified report
FG (2) 010600 DE (23) *COMPUTER GATEWAYS, *METEOROLOGICAL DATA, *WEATHER
061000 FORECASTING
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL TEST AND EVALUATION, STRATEGY, WEATHER, MODELS, OBSERVATION,
AEROMEDICAL AIRBORNE,
INST TEST METHODS, TEST EQUIPMENT, OPERATIONAL EFFECTIVENESS,
TI (6) The Role of Shift Work And Fatigue in Air Traffic Control Operational PLANNING, DATA
Errors and Incidents ACQUISITION, TELECOMMUNICATIONS, FILTERS, EXITS
AU (10) Della Rocco, P. S. ID (25) FBWTG(FAA BULK WEATHER TELECOMMUNICATIONS GATEWAY),
RD (11) Jan 1999 NWSTG(NATIONAL
PG (12) 28 Pages WEATHER SERVICE TELECOMMUNICATIONS GATEWAY),
RN (18) DOT/FAA/AM-99/2 MDCRS(METEOROLICAL DATA
XH-XD COLLECTION AND REPORTING SYSTEM), RUC(RAPID UPDATE CYCLE)
RC (20) Unclassified report AB (27) The Federal Aviation Administration (FAA) Bulk Weather
DE (23) *FATIGUE(PHYSIOLOGY) Telecommunications Gateway (FBWTG) is a communications gateway to the
DATA BASES, AIR TRAFFIC CONTROL SYSTEMS, OPERATIONAL FAA for high-resolution gridded weather forecast data (e.g., Eta
EFFECTIVENESS, Forecast Model, Aviation (AVN) and Rapid Update Cycle (RUC) and
ERRORS, CIVIL AVIATION, SPECIALISTS, WORKLOAD, AVIATION SAFETY, airborne observation data (e.g., Meteorological Data Collection and
ATTENTION Reporting System (MDCRS)) from the National Weather Service
ID (25) SHIFT WORK, OPERATIONAL ERRORS, OPERATIONAL INCIDENTS Telecommunications Gateway (NWSTG). The FBWTG will provide the
AB (27) This report was developed from a collaborative effort between the FAA capability to simultaneously and continuously receive high-resolution
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gridded weather forecast data and MDCRS data from the NWSTG and
disseminate this information to other National Airspace System (NAS)
subsystems. The purpose of this plan is to provide an overview of the
Operational Test and Evaluation (OT&E) phase of System Testing for both
pathways; NWSTG to FBWTG located at the Air Traffic Control System
Command Center (ATCSCC), and FBWTG to National Weather Service (NWS)
Filter Unit (NFU)-Test device located at the William J. Hughes

Technical Center. To accomplish this objective, the FBWTG, an end-state
subsystem, must be operationally integrated with NAS subsystems. This
plan establishes test strategy, test objectives, test criteria, and

detailed test and evaluation descriptions to be used in the generation

of the Test Procedures and Test Report's entrance and exit criteria for

the program.
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DE (23) *ICE FORMATION, *AVIATION SAFETY
SIMULATION, CLOUDS, ENVIRONMENTS, HAZARDS, LIQUIDS, STRUCTURAL
PROPERTIES, PARTICLES, WIND TUNNELS
ID (25) AIRCRAFT ICING, MIXED-PHASE CLOUDS, GLACIATED CLOUDS, LWC(LIQUID
WATER
CONTENT)
AB (27) This report reviews publicly available evidence bearing upon possible
safety hazards due to flight in mixed-phase conditions. Recent
investigations with modern instrumentation suggest that these
conditions are more frequent and widespread than had been realized.
However, information characterizing these conditions which is suitable
for addressing questions of aviation safety is very limited. Facility
simulation of mixed-phase conditions is difficult and well-controlled
simulations have been done in very few facilities in the world. It is
not known how well the various methods that have been used actually
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simulate the natural environment, nor with what degree of fidelity it
needs to be simulated for the investigation of some safety questions.
The limited data available from research flights does not indicate that
there is any difference in performance effects caused by structural
icing resulting from flight in mixed-phase cloud rather than in purely
liquid supercooled cloud.
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(20) Unclassified report
DE (23) *COMPUTER PROGRAMS, *AIR TRAFFIC CONTROL SYSTEMS, *HUMAN
FACTORS
ENGINEERING
TEST AND EVALUATION, FIELD TESTS, TEAMS(PERSONNEL), TEST METHODS,
STANDARDIZATION, USER NEEDS, AIR FORCE FACILITIES, SYMBOLS
AB (27) The purpose of this project was to develop and evaluate visual symbols
for future Airway Facilities (AF) systems. A research team designed
symbols, developed test software, and evaluated test procedures. A
subsequent field evaluation of these symbols resulted in user
assessment of two alternative visual symbols for 32 AF facilities and
services. Two groups of 14 AF field subjects learned and evaluated
alternative symbols. The report provides sufficient data to show the
quality differences between the various symbols as judged by the user
community. This report provides a recommended set of AF
facility/service symbols for standardized use.
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ID (25) *LIGHTNING DETECTION, AWOS(AUTOMATED WEATHER OBSERVATION
SYSTEM),

AB (27) The Federal Aviation Administration (FAA) Automated Weather Observation

050200

Reporting System (ALDARS), Operational Test and Evaluation (OT & E)
Final Test Report.

Vuong, Hugh
Schlain, Ed
Stratton, Jock
11) Dec 1998
G (12) 721 Pages

S (14) DOT/FAA/CT-TN98/23
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C (20) Unclassified report
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TEST AND EVALUATION, REQUIREMENTS, INTEGRATED SYSTEMS,
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WEATHER, OBSERVATION, OPERATIONAL EFFECTIVENESS, AERONAUTICS,

OPERATION

ADAS(AWOS DATA ACQUISITION SYSTEM), ALDARS(AUTOMATED LIGHTNING
DETECTION AND REPORTING SYSTEM)

System (AWOS) Data Acquisition System (ADAS)/Automated Lightning
Detection and Reporting System (ALDARS) Operation Test and Evaluation
(OT&E) Final Test Report is prepared by the ADAS/ALDARS Test Director.
This report provides the procedures. results, analysis, significant

problems, and Problem Trouble Reports (PTR) for each test. The report

also provides overall conclusions and recommendations that flow from

the OT&E. The purpose of the ADAS/ALDARS project is to incorporate
lightning data into the National Airspace System (NAS) via the

Automated Surface Observation System (ASOS) AWOS One-Minute
Observations (OMO) and the Aviation Routine Weather Report (METAR) and
Aviation Selected Special Weather Report (SPECI) weather messages. This
project also incorporated the capability for ADAS to generate METAR

format weather messages and interface with the Integrated Terminal
Weather System (ITWS). ADAS/ALDARS OT&E was performed to verify that
all of the NAS level requirements associated with this project were

correctly implemented. All testing was performed by the ACT-320 Weather
Branch at the FAA William J. Hughes Technical Center.
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RC (20) Unclassified report
DE (23) *MILITARY OPERATIONS, *AIR TRAFFIC CONTROL SYSTEMS, *MILITARY
PLANNING,
*SPECIAL OPERATIONS FORCES
AIR DEFENSE, NATIONAL GUARD, MILITARY RESERVES, DEFENSE SYSTEMS,
FACILITIES, AIR SPACE, INVENTORY, MILITARY EXERCISES,
JUDGEMENT(PSYCHOLOGY), ELECTRONIC COUNTERMEASURES
AB (27) This order specifies procedures for air traffic control planning,
coordination, and services during defense activities and special
military operations. These procedures apply to all activities conducted
in airspace controlled by or under the jurisdiction of the Federal
Aviation Administration (FAA). The procedures contained herein shall be
used as a planning guide by Department of Defense (DOD) personnel for
operations in all areas. All facility personnel are required to be
familiar with the provisions of this order which pertain to their
operational responsibilities. Although every effort has been made to
prescribe complete procedures for these activities, it is impossible to
provide them to cover every circumstance. Therefore, when a situation
arises for which there is no specific procedure covered in this order,
personnel shall exercise their best judgment. For administrative
purposes, the military services have included this order into their
inventory. This has been done to emphasize its applicability to DOD
personnel including the National Guard and the Reserve Forces.
Operational control and administration of this order remains under the
purview of the FAA. Any changes will be coordinated prior to adoption,
consistent with FAA policy.
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DE (23) *PORTABLE EQUIPMENT, *BREATHING APPARATUS, *HYPOBARIC

CONDITIONS,
*OXYGEN EQUIPMENT, *HYPOBARIC CHAMBERS, *OXYGEN MASKS
TEST AND EVALUATION, GROUND LEVEL, EXPOSURE(GENERAL), SATURATION,
VARIABLES, BASE LINES, CYLINDRICAL BODIES, PHYSIOLOGICAL EFFECTS,
HYPOXIA, FLOW, VALUE, SUPPLIES, ALTITUDE, SEA LEVEL, BLOOD, FEMALES,
ERGOMETERS

AB (27) A portable oxygen system utilizing open port dilution rebreathing mask
technology was tested for its ability to deliver an adequate supply of
oxygen at an altitude of 25,000 feet above sea level. Twenty-two
subjects, i females and 11 males, participated in the study. Blood
oxygen saturation (Sa02) baseline levels for hypoxic exposure were
established for each subject. Altitude testing consisted of the subject
being placed in a hypobaric chamber and it being decompressed to an
altitude of 25,000 feet. Immediately after the start of the
decompression, the subject was instructed to don the oxygen mask and
start the flow of oxygen from the portable cylinder. Oxygen flow to the
mask was continuous at 4 liters per minute. Once at altitude, the
subjects pedaled a cycle ergometer at a resistance of 15 watts for five
minutes. Sa02 and other physiological variables were monitored
throughout the altitude exposure. Sa02 levels were maintained at ground
level values for all subjects throughout the altitude exposures. At no
point during the testing did oxygenation levels approach baseline
levels for hypoxic exposure. The portable oxygen system tested provided
protection from hypobaric hypoxia at an altitude of 25,000 feet.
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110900
CA (5) FEDERAL AVIATION ADMINISTRATION ATLANTIC CITY NJ AIRPORT AND
AIRCRAFT

SAFETY RESEARCH AND DEVELOPMENT

| (6) Fire-Resistant Materials: Progress Report.

9) Final rept.
10) Lyon, Richard E.
11) Nov 1998
12) 294 Pages
14) DOT/FAA/AR-97/100
18) XH-FAA
20) Unclassified report
DE (23) *FIRE RESISTANT MATERIALS, *THERMOSETTING PLASTICS, *FIRE SAFETY,

*AIRCRAFT CABINS

MATHEMATICAL MODELS, FIBERS, COMMERCIAL AIRCRAFT, SYNTHESIS,
POLYMERS,

COMPOSITE MATERIALS, ELASTOMERS, RUBBER, LONG RANGE(TIME),
COMBUSTION,

AVIATION ACCIDENTS, THERMOPLASTIC RESINS, TELECOMMUNICATIONS,
HEAT,

TEXTILES, DEATH, MOLDINGS, PASSENGERS, SEALING COMPOUNDS,
ADHESIVES,

ELECTRIC WIRE, FIRE RESISTANCE, TRANSPARENCIES, PADS(CUSHIONS),
CARPETS
AB (27) This report details the research being conducted by the Federal

Aviation Administration (FAA) to develop fire-safe cabin materials for

commercial aircraft; The objective of the Fire-Resistant Materials

program is to eliminate burning cabin materials as a cause of death in

aircraft accidents. Long-term activities include the synthesis of new,

thermally stable, low fuel value organic and inorganic polymer systems.

The synthesis effort is supported by fundamental research to understand

polymer combustion and fire resistance mechanisms using numerical and

analytic modeling and the development of new characterization

techniques. Aircraft materials which are targeted for upgraded fire

resistance are (1) thermoset resins for interior decorative panels,

secondary composites, and adhesives; (2) thermoplastics for decorative

facings, telecommunication equipment, passenger service units, molded

seat parts, transparencies, and electrical wiring; (3) textile fibers

for upholstery, carpets, decorative murals, tapestries; and (4)

elastomers/rubber for seat cushions, pillows, and sealants. During the

first 2 years of the program (1995- 1996) we have made significant

progress in achieving our interim goal of a 50 percent reduction in the

heat release rate of cabin materials by 2005 and zero heat release rate

cabin materials by 2018 with respect to the 1996 baseline for new
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aircraft. A previous report, Fire-Resistant Materials: Research

Overview, DOT/FAA/AR-97/99, summarizes the background and technical
objectives of the program and serves as an introduction to the present
document.

(1) AD-A359 344/XAG
G (2) 170501
(5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
TI(6) Allocation of Attention with Head-Up Displays
DN (9) Final rept.
AU (10) Wickens, C. D.
Ververs, P. M.
11) Nov 1998
G (12) 19 Pages
S (14) DOT/FAA/AM-98/28
N (18) XH-XD
C (20) Unclassified report
E (23) *HEAD UP DISPLAYS
SCANNING, SIMULATION, OPTICAL PROPERTIES, POSITION(LOCATION),
RATIOS,
CONTRAST, FLIGHT CONTROL SYSTEMS, CLUTTER, INTENSITY, DISPLAY
SYSTEMS,
REDUCTION, COSTS, IMAGES, VISIBILITY, INFLIGHT, ALLOCATIONS, AERIAL
TARGETS, TARGET DETECTION, RANGE(DISTANCE), FLIGHT PATHS,
ATTENTION,
HORIZON, INSTRUMENT PANELS, CLEAR WEATHER
AB (27) Two experiments examined the effects of display location (head up vs.
head down) and image intensity/clutter on flight path performance and
mid-air target detection in a general aviation cruise flight
environment. In Experiment 1, a low-fidelity simulation, both
near-domain and far-domain Instrumentation were presented at the same
optical distance. Detection of commanded flight changes and maintenance
of desired flight path flight were generally better in the head-down
condition, an advantage attributed to the superior image contrast
ratios in that condition. In contrast, target detection was superior
with the head-up display, reflecting an attentional tradeoff Experiment
2 was performed with pilots viewing far-domain imagery (and airborne
targets) on an Evans and Sutherland display positioned near optical
infinity, head-up display (HUD) imagery at the same optical distance,
and head-down imagery at a near distance typical of the instrument
panel. The degree of clutter was also varied and image contrast ratios
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were equated between head-up and head-down viewing conditions. Flight
performance was equivalent between the HUD and head-down locations.
However, detection of both near-domain events (commanded changes) and
far-domain targets was better in the HUD condition, revealing the HUD
benefit of reduced scanning. Adding extra information (clutter) to the

HUD inhibited detection of both events in both head-up and head-down
locations. However, this clutter cost was diminished for far-domain

target detection if the added information was "low-lighted." Flight
performance was superior in clear weather, when the true horizon was
available for viewing. The data provided little evidence that attention

was modulated in depth (near vs. far domains), but rather suggested

that attention was modulated between tasks (flight control and

detection).

AN (1) AD-A369 713/XAG
FG (2) 120500
170703
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
TI (6) Reduced Flight Progress Strips in En Route ATC Mixed Environments
DN (9) Final rept.
AU (10) Durso, Francis T.
Truitt, Todd R.
Hackworth, Carla A.
Albright, Chris A.
Bleckely, M. K.
11) Oct 1998
G (12) 19 Pages
S (14) DOT/FAA/AM-98/26
N (18) XH-DOT/FAA/AM
C (20) Unclassified report
23) *COMPUTER AIDED DIAGNOSIS, *AIR TRAFFIC CONTROLLERS
TEST AND EVALUATION, SIMULATION, ENVIRONMENTS, MANAGEMENT, FLIGHT
CONTROL SYSTEMS, TEAMS(PERSONNEL), EFFICIENCY, RADAR, REDUCTION,
HIGH
ALTITUDE, MIXING, BEHAVIOR, INSTRUCTIONS, WORKLOAD, COMPENSATION,
AIRPORTS, READ OUT TECHNIQUES, AWARENESS
AB (27) Currently, en route control of high altitude flights between airports
uses computer-augmented radar information available on the Plan View
Display (PVD), Computer Readout Device (CRD), and flight information
printed on Flight Progress Strips (PPSs). The EPS contains thirty-one
fields that supplement data available on the PVD. While an aircraft is
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in a controller's sector, control instructions, changes to the flight

plan, and other contacts with the aircraft are written on the
corresponding strip. This report describes an experiment that compared
the effects of using a standard-sized (1 5/16" x 8") FPS and an FPS
reduced both in size (1" x 5") and information on the performance and
workload of controller teams. The teams, from Minneapolis ARTCC,
controlled simulated air traffic in a mixed radar- environment.

Overall, the 1" x 5" reduced strip yielded deficits in the control of
nonradar flights but not radar flights. This was evidenced in subject
matter experts' evaluation of nonradar separation, strip processing and
board management, and, to a marginal extent, in the efficiency of
traffic movement through the sector. The radar-side (R-side)
controller's awareness was also rated lower when using the smaller
strips. Interestingly, the controllers' evaluation of their own
performance did not reflect a difference between smaller and
normal-sized strips. This may help explain why controllers did not
compensate for the smaller strips to any great extent. Only R-side
controllers exhibited compensatory behaviors and reported increased
workload. R-side controllers also pointed to the PVD more often.
Although there was little compensatory activity, R-side Controllers
thought workload was greater with smaller strips. R-side controllers
also felt it was more effortful and more frustrating working with the

1" x 5" strips.

AN (1) AD-A355 125/XAG
FG (2) 010200
061100
131200
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
Tl (6) Health Hazards of Combustion Products From Aircraft Composite Materials
DN (9) Final rept.
AU (10) Ganhi, Sanjeev
Lyon, Richard E.
RD (11) Sep 1998
PG (12) 29 Pages
RN (18) DOT/FAA/AR-98/34
XH-XD
RC (20) Unclassified report
DE (23) *HAZARDS, *HEALTH, *TOXICITY, *COMPOSITE MATERIALS, *AIRCRAFT
FIRES
AIRCRAFT, INTERACTIONS, CHEMICALS, POLYMERS, FIBER REINFORCED

B-39

COMPOSITES, AIRBORNE, CARBON FIBERS, COMBUSTION, ADVERSE
CONDITIONS,

VOLATILITY, ANIMALS, SYNERGISM, CANCER, COMBUSTION PRODUCTS
AB (27) Concerns about the potential health hazards of burning fiber-reinforced

polymer composites in aircraft fires parallel the rising usage of these

materials for commercial aircraft primary and secondary structures. An

overview of the nature and the potential hazards associated with

airborne carbon fibers released during flaming combustion of aircraft

composites is presented. The current data derived from animal studies

are insufficient to determine the acute toxicity of carbon fibers from

burning composites. Further work is needed to examine the adverse

health effects of volatile organic chemicals and to assess if any

synergistic interactions exist with the fibers.

AN (1) AD-A355 185/XAG
FG (2) 050100
050800
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Predictors of Perceived Empowerment: An Initial Assessment
DN (9) Final rept.
AU (10) Thompson, Richard C.
Bailey, Lawrence L.
Farmer, William L.
11) Sep 1998
12) 12 Pages
14) CARI-DOT/FAA/AM-98/24
18) XH-XD
20) Unclassified report
DE (23) *PERFORMANCE(HUMAN), *PERCEPTION(PSYCHOLOGY), *INDUSTRIAL
PSYCHOLOGY
CORPORATIONS, ATTITUDES(PSYCHOLOGY), MORALE, JOB SATISFACTION,
BUSINESS
PROCESS REENGINEERING
AB (27) Empowerment of employees regarding their work procedures is considered
an important approach to improved organizational effectiveness. Recent
research suggests that employee empowerment is related to a number of
variables besides organizational structure and the use of teams. The
present paper examined a humber of organizational context variables,
obtained from three samples in two government agencies. Perceptions of
empowerment were then predicted from these context variables. The
results show that perceptions of communication are the strongest
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predictor of empowerment perceptions across samples. In addition, the
size of the communication slope estimate (B value) did not differ

across the sample. The results support the contention that context

factors besides teams and restructuring are related to empowerment.
Specifically, communication perceptions are consistently the strongest
predictor across samples and measures. Future research should examine
the mechanisms that relate communication and empowerment.

AN (1) AD-A356 637/XAG
FG (2) 060400
090300
140400
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) The Aeromedical Certification of Photorefractive Keratectomy in Civil
Aviation: A Reference Guide.
AU (10) Nakagawara, V. B.
Wood, K. J.
D (11) Sep 1998
(12) 49 Pages
RS (14) DOT/FAA/AM-98/25
N (18) XH-DOT/FAA/AM
(20) Unclassified report
DE (23) *LASERS, *EYE, *REFRACTION, *PHOTOREFRACTIVE MATERIALS, *VISUAL
ACUITY,
*AEROMEDICAL EVACUATION
MATHEMATICAL MODELS, CONTRAST, ENVIRONMENTS, DECISION MAKING,
CIVIL
AVIATION, NIGHT VISION, DRUGS, SURGERY, FOOD, EXCIMERS, HAZE,
PHARMACOLOGY, VISUAL DEFECTS, CORNEA, GLARE
ID (25) * PHOTOREFRACTIVE KERATECTOMY
AB (27) The use of surgery to correct refractive errors continues to evolve at
a significant pace. Radial keratotomy (RK), the first widely accepted
refractive surgical procedure, involves making radial incisions on the
peripheral cornea. These incisions weaken the cornea and allow
intraocular pressure to push the peripheral cornea out, flattening the
apex and reducing refractive power. There are many disadvantages with
RK that raise concerns regarding its use in the aviation environment.
These include: progressive hyperopic shifts, reduced corneal strength,
fluctuation of vision, glare, poor refractive predictability and
altitude-induced corneal changes. In October 1995, the Food and Drug
Administration approved the use of the excimer laser to perform
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photorefractive keratectomy (PRK) to reshape the anterior curvature of
the cornea. Since that time, PRK has become the refractive surgical
procedure of choice. It has been reported that for low to moderate

levels of myopia there is greater predictability, no fluctuation of

vision or reduction in corneal strength, and about 85% of patients have
uncorrected visual acuity of 20/40 or better. As with RK, there are
aspects of PRK that raise concerns about its use in the aviation
environment. Some of these include: night vision problems (e.g., glare,
halos around lights, haze, starbursts, and dim lighting difficulties),
reduced contrast sensitivity, stability of refraction, reduced
best-corrected visual acuity, and induced anisometropia. Using a
mathematical model, it was estimated that by the year 2000 there may be
over 1,200 civil airmen who elect to have PRK performed. To provide the
aeromedical community with information to formulate administrative
decisions and policies associated with this new refractive surgical
procedure, this paper reviews the results of clinical trials on PRK and
discusses its applicability in aviation.

AN (1) AD-A356 974/XAG
FG (2) 010500
200600

CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY

NJ

TI (6) Final Phase Runway Visual Range (RVR)/Automated Surface Observing
System (ASOS) Interface Operational Test and Evaluation (OT&E) Report

DN (9) Technical note

AU (10) Benner, William

Carty, Thomas

McKinney, Michael

Jones, Micheal

D (11) Sep 1998

G (12) 94 Pages

S (14) DOT/FAA/CT-TN98/18

N (18) XH-XD

C (20) Unclassified report

E (23) *VISIBILITY, *RUNWAYS

TEST AND EVALUATION, REQUIREMENTS, DEPLOYMENT, AUTOMATION,

IMPACT,
INTERFACES, OPERATIONAL EFFECTIVENESS, SURFACES, INTERNATIONAL
AIRPORTS, VISUAL PERCEPTION, INSTRUCTIONS, VISUAL ACUITY,

NAVIGATIONAL
AIDS

AB (27) This report summarizes results of Operational Test and Evaluation
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(OT&E) performed on the Final Phase Runway Visual Range (RVR) Automated
Surface Observing System (ASOS) Interface. Testing was conducted from
June 23 through 27, 1997, at Memphis International Airport (MEM). This

test effort follows two OT&E sessions for the Interim Phase RVR/ASOS
Interface at MEM during October 1996, and January 1997. Refer to

document DOT/FAA/CT-TN97/14 for results of OT&E on the Interim RVR/ASOS
Interface. The purpose of OT&E was to verify adherence to requirements

as stated in Interface Control Document (ICD) 50-SANW-1-0050 and
determine the operational effectiveness and suitability of the

interface within the National Airspace System (NAS). OT&E activities

resulted in the observance of 20 problems documented as Test Trouble
Reports (TTR). Of the identified problems, 3 related to New Generation

RVR system operation, 7 related to ASOS performance, and 10 were
associated with RVR installation and instruction documentation. Initial

analysis indicates problems relating to RVR system operation will have

a minimal, if any, impact on New Generation RVR/ASOS Interface
performance. OT&E resulted in no problems directly relating to New
Generation RVR/ASOS Interface operation. As a result, ACT-320

recommends deployment of the interface after the successful completion

and passing of remote maintenance monitoring tests.

AN (1) AD-A357 674/XAG
FG (2) 050900
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC
Tl (6) Agreement Between the National Air Traffic Controllers Association
AFL/CIO and the Federal Aviation Administration Department of
Transportation.
11) Sep 1998
12) 193 Pages
RN (18) XH-XD
RC (20) Unclassified report
DE (23) *AGREEMENTS, *BENEFITS, *JOB ANALYSIS, *EMPLOYEE RELATIONS,
*LABOR
UNIONS
JOBS, HAZARDS, PROBLEM SOLVING, RETIREMENT, DOCUMENTS, SALARIES,
RECOGNITION, PERSONNEL, GRADE STRUCTURE(PERSONNEL MANAGEMENT),
SUPERVISION, INCAPACITATION
ID (25) FAA(FEDERAL AVIATION ADMINISTRATION)
AB (27) This Agreement is made by and between the National Air Traffic
Controllers Assaciation AFL-CIO (hereinafter "the Union"), and the
Federal Aviation Administration, Department of Transportation
(hereinafter "the Employer” or "the Agency"). The Union and the Agency
are referred to collectively herein as "the Parties." The Table of
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contents shows the Articles of all the Agreements.

AN (1) AD-A360 767/XAG

FG (2) 010500

CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY

NJ

TI (6) Precision Runway Monitor (PRM) Baseline System Performance
Characteristics Test Report

DN (9) Technical note

AU (10) Dudas, Charles

RD (11) Sep 1998

PG (12) 37 Pages

RS (14) DOT/FAAICT-TN98/17

RN (18) XH-FAA-CT

RC (20) Unclassified report

DE (23) *MONITORING, *RUNWAYS

REQUIREMENTS, PERFORMANCE TESTS, SPECIFICATIONS, BASE LINES,

PRECISION

ID (25) PRM(PRECISION RUNWAY MONITOR)

AB (27) This report documents the baseline performance characteristics of the
Precision Runway Monitor (PRM) system as recorded during the various
phases of the PRM test program. This report is a composite information
from the various phases of the PRM test program. Based on participation
in the PRM test program and a review of applicable test reports,

ACT-310 has determined that the PRM system meets the PRM specification
requirements for each of the identified 19 system performance
characteristics. ACT-310 recommends no additional system performance
testing of the PRM system is needed unless future design changes occur
that may affect the baseline system performance characteristics.

AN (1) AD-B240 110/XAG
FG (2) 010500
170703
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Cold Regions Research and Engineering Laboratory Tests on the New
Generation Runway Visual Range (RVR) Look-Down Visibility Sensor (VS)
11) Sep 1998
97 Pages
DOT/FAA/CT-TN98/22
XH-XD
Unclassified report
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AL (22) Distribution: DTIC users only.
DE (23) *VISIBILITY, *RUNWAYS, *VISUAL ACUITY, *NAVIGATIONAL AIDS
TEMPERATURE, RECOVERY, LABORATORY TESTS, DETECTORS, RESISTANCE,
RATES,
ACCURACY, COLD REGIONS, ICE FORMATION, PRECIPITATION, SNOW,
FREEZING,
FOG, DEFICIENCIES, WINDOWS, LOW LEVEL, VISUAL PERCEPTION, HEATERS
ID (25) RVR(RUNWAY VISUAL RANGE)
DL (33) 12

AN (1) AD-A355 085/XAG
FG (2) 050600
050900
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Summative Evaluation of the Collegiate Training Initiative for Air
Traffic Control Specialists Program: Progress of Minnesota Air Traffic
Control Training Center Graduates in En Route Field Training
10) Broach, D.
11) Aug 1998
12) 76 Pages
18) DOT/FAA/AM-98/22
XH-XD
RC (20) Unclassified report
DE (23) *EDUCATION, *TRAINING, *AIR TRAFFIC CONTROLLERS
JOBS, SKILLS, COST ANALYSIS, FACILITIES, MINORITIES, ATTRITION,
TEAMS(PERSONNEL), RATES, COSTS, PERSONNEL, WORK, BENEFITS,
COOPERATION,
GRADUATES
ID (25) MNATCTC(MINNESOTA AIR TRAFFIC CONTROL TRAINING CENTER)
AB (27) This summative evaluation of the Collegiate Training Initiative for Air
Traffic Control Specialists focused on the progress of the Minnesota
Air Traffic Control Training Center (MnATCTC) graduates in en route
field training. The evaluation compared 136 MnATCTC graduates with 157
FAA academy graduates on 4 classes of measures: (a) diversity; (b)
progress in training at the first assigned field facility; (c)
attrition from the first assigned field facility; and (d) performance
ratings at the first assigned facility. A cost-benefit analysis for the
MnATCTC program was also conducted. There were significantly more women
in the MnATCTC (40%) than in the FAA Academy group (17%); there were no
significant differences in minority representation. Just 17% of the
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MnATCTC had achieved full performance level (FPL) certification as of
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June 1995, compared with 69% of the FAA Academy group. However, time to
FPL and attrition rates were similar. MnATCTC graduates were rated
significantly lower than FAA Academy graduates by supervisors in
teamwaork, technical skill, technical knowledge, and overall potential

to succeed in the ATCS occupation. Cost analysis found that MaATCTC
per-hire costs would be competitive with FAA Academy costs-per-student
by FY1998-2000. Cost-benefit analysis found that the MnATCTC would
begin returning about $1.45 in avoided costs and savings to the agency
for every $1 invested by FY1998-2001, even with continued FAA financial
support. However, with a maximum capacity of about 100 graduates per
year, the MnATCTC can provide only a small fraction of the FAA
controller workforce. In summary, this evaluation found that the
MnATCTC program appears to be achieving its stated goals.

AN (1) AD-A355 135/XAG
FG (2) 010200
050900
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Recovery of the FAA Air Traffic Control Specialist Workforce,
1981-1992.
) Final rept.
0) Broach, Dana
1) Aug 1998
2) 62 Pages
8) DOT/FAA/AM-98/23
XH-XD
RC (20) Unclassified report
DE (23) *JOB TRAINING, *WORK, *AIR TRAFFIC CONTROLLERS
TEST AND EVALUATION, DATA BASES, CONTROL, JOBS, ENVIRONMENTS,
ORGANIZATIONS, PREDICTIONS, RECRUITING, AIR TRAFFIC CONTROL
SYSTEMS,
SURVEYS, PATTERNS, FOCUSING, PERCEPTION, APTITUDE TESTS, PAPER
AB (27) The Federal Aviation Administration was confronted in 1981 with the
challenge of rebuilding its core, technical, and highly-trained air
traffic control specialist (ATCS) workforce following the PATCO strike.
From late 1981 through mid-1992, the FAA rebuilt this critical
workforce through a large-scale testing, screening and training
program. By mid-1992, recovery of the controller workforce was
complete, and it was no longer necessary for the FAA to conduct a
large-scale hiring program. The six papers presented in this report
represent the first major retrospective analysis of the complete data
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set describing the recovery of the FAA's en route and terminal ATCS
workforce following the 1981 controller strike. The first paper

describes the personnel processes, focusing on recruitment and hiring
programs for the en route and terminal options. The second paper
presents a detailed description of the aptitude test battery used to
evaluate over 400,000 applicants between 1981 and 1992. The third paper
offers a definitive statistical portrait of the FAA Academy Screening
programs as predictors of field training outcomes. On-the-job training
(OJT) programs in en route and terminal facilities are described in the
fourth paper. These four papers, taken together, provide a definitive
description of the processes used to recruit, test, screen, and train
persons for the ATCS occupation between 1981 and 1992. The fifth paper
draws on FAA organizational survey data to describe controller
perceptions of the organizational climate in which the workforce

recovery occurred. The sixth paper analyzes current controller

workforce demographics and technological trends in air traffic control

to identify potential areas of future research.

AN (1) AD-A359 349/XAG
FG (2) 010600
040100
081200
CA (5) FEDERAL AVIATION ADMINISTRATION ATLANTIC CITY NJ AIRPORT AND
AIRCRAFT
SAFETY RESEARCH AND DEVELOPMENT
TI(6) Snow and Ice Particle Sizes and Mass Concentrations at Altitudes Up to
9 km (30,000 ft)
Final rept.
Jeck, Richard K.
Aug 1998
93 Pages
14) AAR-421
18) DOT/FAA/AR-97/66
XH-DOT/FAA/AR
RC (20) Unclassified report
DE (23) *ICE FORMATION, *AVIATION SAFETY, *CLOUD PHYSICS
DATA BASES, AIRCRAFT, CRYSTALS, PARTICLES, SNOW, HIGH ALTITUDE,
STORMS,
COMPUTER APPLICATIONS, CONVECTION(ATMOSPHERIC), STRATUS CLOUDS
ID (25) AIRCRAFT ICING, ICE PARTICLES
AB (27) About 7600 nautical miles (nm) (14,000 km) of select ice particle
measurements over the United States have been compiled into a single,
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computerized database for use in characterizing ice crystal and
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snowflake (generally termed ice particle) size distributions and mass
concentrations at flight altitudes. Data are from 50 research flights

by six agencies in eight flight research projects using Particle

Measuring Systems' one-dimensional (1-D) and two-dimensional (2-D)
particle sizing probes. Primary recorded variables are average particle
size distributions in the range 0.1 to 10 mm from each of 1625
microphysically uniform cloud intervals or other convenient distances

in wintertime clouds, snowstorms, cirrus, and other high-altitude

clouds. The findings are that, generally, the largest particles and the
greatest concentrations of total ice particle mass (TIPM) are confined

to altitudes below 20,000 ft (6 km). There, particles of 10 mm in
maximum dimension and TIPM's up to about 3 g/m(exp 3) may be found.
Above 20,000 ft, particles are smaller than 2 mm and TIPM's are less
than 0.2 g/m(exp 3) in the cirrus and the upper reaches of deep winter
storm clouds that are found at these levels. Exceptions are
thunderstorm anvil clouds where 10 mm particles and TIPM's of at least
1 g/m(exp 3) can be found up to at least 30,000 ft (9 km). Anvil clouds
and stratiform clouds associated with warm season mesoscale convective
systems have provided some of the largest TIPM's, the greatest particle
concentrations, and the largest particle sizes at high and mid

altitudes, respectively. In contrast to supercooled cloud droplets

where the largest liquid water (mass) concentrations are confined to
short distances of 3 nm or less in convective clouds, the largest

average TIPM's in glaciated clouds have been found in layer clouds over
distances up to 30 nm.

AN (1) AD-A359 840/XAG

FG (2) 010500
170703
120500

CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY

NJ

TI(6) Interim Runway Visual Range (RVR)/Automated Surface Observing System
(ASOS) Interface Regression Operational Test and Evaluation (OT and E)
Report

DN (9) Technical note

AU (10) Benner, William

McKinney, Michael

Jones, Michael

11) Aug 1998

G (12) 50 Pages

S (14) DOT/FAA/CT-TN98/14

N (18) XH-DOT/FAA/CT
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RC (20) Unclassified report

NO (21) Prepared in collaboration with Raytheon Service Co., Burlington, MA.

DE (23) *SOFTWARE ENGINEERING, *RUNWAYS, *NAVIGATIONAL AIDS
TEST AND EVALUATION, OPERATIONAL EFFECTIVENESS,

SYNCHRONIZATION(ELECTRONICS), DATA DISPLAYS, COMPUTER PROGRAM

VERIFICATION, SCREENS(DISPLAYS)

ID (25) RVR(RUNWAY VISUAL RANGE), ASOS(AUTOMATED SURFACE OBSERVING

SYSTEM)

AB (27) This report details results of a regression test performed on the
Interim Runway Visual Range (RVR)/Automated Surface Observing System
(ASOS) interface. Testing was conducted from January 21 through 23,
1997, at Memphis International Airport (MEM). Testing was intended to
determine if modifications to the interface corrected problems observed
during initial testing October of 1996. Testing also was designed to
determine if Interim RVR/ASOS software performance enhancements
operated in accordance with user needs and functions. Problems observed
during the initial test included the following: (1) ASOS Display Screen
Mismatch with RVR product, (2) Interim RVR/ASOS Interface Boot Failure,
(3) Interim RVR/ASOS Software Lock-Up, (4) New Generation RVR Output
Rate and Interim RVR/ASOS Interface Software synchronization, (5)
Phantom RVR products with RVR Configuration Modifications, and (6)
False RVR products during RVR Sensor Calibration. Of the problems
discovered during initial testing, nine were resolved as a result of
modifications to the Interim RVR/ASOS Interface and the ASOS. It was
determined that a maintenance procedure could be used to correct the
remaining problem. Correction and resolution of the problems identified
during initial Operational Test and Evaluation (OT&E) indicate the
Interim RVR/ASOS Interface and ASOS RVR functions are suitable for use
in the field from an operational perspective. Proper performance
demonstrated by the Interim RVR/ASOS Interface self-restart and illegal
entry prevention features also indicate the Interim RVR/ASOS Interface
can be used with a minimum of maintenance actions by field technicians.
These developments suggest the Interim RVR/ASOS Interface is prepared
for use at designated Long-Line RVR sites. As a result, ACT-320
recommends deployment of the interface at sites designated by the
National Weather Service (NWS) and Federal Aviation Administration
(FAA).
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DN (9) Technical note
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RC (20) Unclassified report
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DE (23) *SOFTWARE ENGINEERING, *NAVIGATION COMPUTERS, *RUNWAYS
TEST AND EVALUATION, OPERATIONAL EFFECTIVENESS, DATA DISPLAYS,

COMPUTER
PROGRAM VERIFICATION, SCREENS(DISPLAYS)

ID (25) ASOS(AUTOMATED SURFACE OBSERVING SYSTEM), RVR(RUNWAY VISUAL

RANGE)

AB (27) This report discusses results of a regression test performed on the
Interim Runway Visual Range (RVR)/Automated Surface Observing System
(ASOS) interface. Testing was conducted from September 29, 1997, to
October 13, 1997, at Memphis International Airport. This was the second
regression test performed on the interface following modifications to
the RVR-ASOS executable, which operates on the Hewlett Packard Palmtop
Personal Computer (HP Palmtop PC). Regression Test 2 was primarily
intended to determine if the HP Palmtop RVR-ASOS executable would
accurately calculate Long-Line RVR data during various configurations
and combinations of New Generation RVR data. Proper ingestion and
Display of Long-Line RVR products were also confirmed on ASOS display
screens. Test results indicate the custom HP palmtop software
accurately calculated Long-Line RVR readings during the conducted test
scenarios. Proper ingestion and display of Long-Line RVR data were
confirmed on the ASOS. Results also indicate several problems found
during previous OT&E tests were corrected from software modifications
to the HP Palmtop and the ASOS. These results suggest the Interim
RVR/ASOS Interface is suitable for field deployment and usage. Despite
the performance improvements observed, four problems were documented
during testing. Three problems related to operation of the ASOS and one
concerned operation of the HP Palmtop. Since it is anticipated the
observed problems will not impact normal operation of the Interim
RVR/ASOS Interface or ASOS, ACT-320 recommends deployment at locations
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designated by the Federal Aviation Administration (FAA) and the
National Weather Service (NWS).
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( Air Traffic Control Specialist Age and Cognitive Test Performance
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1) Aug 1998
2) 20 Pages
8) DOT/FAA/AM-98/23
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RC (20) Unclassified report
DE (23) *PERFORMANCE(HUMAN), *COGNITION, *AIR TRAFFIC CONTROLLERS
MEMORY(PSYCHOLOGY), REASONING, REGRESSION ANALYSIS, MENTAL
ABILITY,
PERCEPTION(PSYCHOLOGY), AWARENESS
AB (27) Researchers have explored the issue of air traffic control specialist
(ATCS) age and performance many times over the past few decades. These
researchers have consistently found a negative relationship between the
age of Air ATCSs and both training success and ratings of job
performance. A recent study (Heil, 1999) found a curvilinear
relationship between ATCS age and performance on a computerized
simulation of air traffic situations, with performance decreasing for
people in their mid 40s. Some researchers (Heil, 1999; Schroeder,
Broach, & Farmer, 1997) have speculated that these relationships maybe
due to a decline in cognitive ability with age. The purpose of the
current study is to investigate the relationship between age and
performance on tests of cognitive ability for incumbent ATCSs. As part
of a concurrent validation study, 1083 incumbent ATCSs from 12 enroute
centers took a newly developed air traffic control selection test. The
tests included in the 6 hour battery were developed to measure the
knowledge, skills, abilities, and other characteristics (KSAOS)
relevant to the ATCS job. Some of the KSAOs measured by the battery
include: ability to prioritize, situational awareness, planning,
execution, thinking ahead, short-term memory, reasoning, decisiveness,
concentration, perceptual speed and accuracy, mathematical reasoning,
and ability to deal with dynamic visual movement. The relationship
between current age and performance on these cognitive tests was
compared using regression analysis and analysis of variance procedures.
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The results of these analyses suggest some age-related decline in those
cognitive abilities that are most important to successful job
performance.
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DN (9) Final rept.
AU (10) Prinzo, O. V.
Lieberman, Philip
RD (11) Jul 1998
PG (12) 27 Pages
RN (18) DOT/FAA/AM-98/20
XH-XD
RC (20) Unclassified report
DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *COMMUNICATION AND RADIO
SYSTEMS,
*ACOUSTICS
PRODUCTION, COGNITION, STRESS(PSYCHOLOGY), PILOTS, CONTROL
CENTERS,
SPEECH, MESSAGE PROCESSING, AIR TRAFFIC CONTROLLERS, SOUND
ANALYZERS,
VERBAL BEHAVIOR, EMOTIONS
AB (27) Radio communication is the primary means by which pilots and air
traffic control specialists (ATCSs) transmit verbal messages between
each other. Controllers learn to speak a particular grammar using a
pre-defined cadence during their initial training at the FAA Academy
and at their assigned air traffic control facility. In addition to the
verbal message transmitted orally, the receiver also receives
extralinguistic information conveyed by the speaker. Through additional
training and experience, controllers learn to conceal potential
emotional content from their speech. while researchers have not yet
identified consistently reliable quantifiable factors, several aspects
of speech production have been shown to be related to physiological and
task-induced stress.
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TI (6) Effects of Concentrated Hydrochloric Acid Spills on Aircraft Aluminum
Skin

DN (9) Technical note
AU (10) Speitel, Louise C.
RD (11) Jul 1998
PG (12) 13 Pages
RS (14) DOT/FAA/AR-TN-97/108
RN (18) XH-DOT/FAA/AR
RC (20) Unclassified report
DE (23) *AIRCRAFT, *DAMAGE, *ALUMINUM, *SKIN(STRUCTURAL), *SPILLING,

*HYDROCHLORIC ACID

EXPERIMENTAL DATA, CORROSION, STRUCTURAL PROPERTIES, RESISTANCE,

FAILURE, STRENGTH(MECHANICS), SURFACES, RIVETS, CATASTROPHIC

CONDITIONS, CONCENTRATION(CHEMISTRY), HAZARDOUS MATERIALS,
CHEMICAL

ATTACK(DEGRADATION), EPOXY COATINGS
ID (25) ACID SPILL, AIRCRAFT SKIN, STRUCTURAL RIB STRENGTH,
DOT(DEPARTMENT OF

TRANSPORTATION)
AB (27) This document describes the tests conducted to evaluate the effects of

a spill of a strong corrosive acid such as hydrochloric acid (HCI) on

aircraft interior skin and to determine the time required for a spill

of Department of Transportation (DOT) allowable volumes and

concentrations to cause catastrophic failure. Test data indicate that

the epoxy coated interior aluminum skin is resistant to acid attack.

The acid reacted vigorously with scratched skin surfaces, creating a

wide hole in the skin along the scratch line. Test data also indicate

that a spill of concentrated HCI can eat completely through the rivets

and ribs and may result in a significant loss of structural rib

strength.
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TI(6) An Acoustic Analysis of ATC Communication
DN (9) Final rept.
AU (10) Prinzo, O. V.
Lieberman, P.
Pickett, E.
11) Jul 1998
G (12) 27 Pages
S (14) DOT/FAA/AM-98/20
5)
18)
20)

RD

1 95-G-034
XJ-XD
0) Unclassified report
DE (23) *COMMUNICATION AND RADIO SYSTEMS, *AIR TRAFFIC CONTROLLERS,
*ACOUSTIC
COMMUNICATIONS
SCENARIOS, CONTROL, SIMULATION, DENSITY, VOLUME, CONTRAST,
AIRCRAFT,
TRAFFIC, LIGHT, RATES, AIR TRAFFIC CONTROL SYSTEMS, RESPONSE, WORK
STATIONS, WORDS(LANGUAGE), SPEECH ANALYSIS, SPEECH, WORKLOAD,
AUTOMATIC, INDICATORS, SOUND ANALYZERS
AB (27) This report consists of an acoustic analysis of air traffic control
(ATC) communications. Air traffic control specialists (ATCS) from a
TRACON facility participated in the simulation study. Each ATCS worked
light and heavy traffic density scenarios for 2 feeders and 1 final
sector. All communications were audio recorded and transcribed verbatim
by a retired ATCS. Workload was determined by the number of aircraft
under positive control when the ATCS initiated a transmission.
Utterances were selected to achieve maximal workload contrast. For each
participant, the 5 lowest workload utterances from the Light version of
the scenario (simulating that participant's normal work station) and
the 5 highest workload utterances from the Heavy version of the
scenario (simulating a work station unfamiliar to the participant) were
identified and digitized. For all participants, speaking rate
(syllables/second), pause frequency (number of pauses/number of words),
and pause duration (duration of pauses/number of words) were generated
from the selected utterances using the BLISS speech analysis system
(Lieberman and Blumstein, 1988). The results indicate that ATCSs tended
to pause more frequently and for greater duration under a light
workload condition. The hesitations found in their speech may reflect a
shift between a more cognitive "thinking" response mode in light
traffic situations where ATCSs know that they have more time to respond
and a more automatic mode, which allows them to respond to the
increased pace induced by higher traffic loads. In conclusion, it
appears that hesitation in speech may be a potential indicator of
workload. Despite its highly speaker-dependent nature, hesitation



pauses may be a useful indicator of an ATCS's responding in a
cognitive, rather than in an automatic mode.
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Aircraft
DN (9) Technical Note.
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Marker, Timothy
Hill, Richard
Reinhardt, John
Sarkos, Constantine
11) Jul 1998
12) 25 Pages
14) DOT/FAA/AR-TN98/32
18) XH-DOT
20) Unclassified report
DE (23) *COMMERCIAL AIRCRAFT, *FIRE PROTECTION, *AVIATION SAFETY,
*TRANSPORT
AIRCRAFT
CARGO VEHICLES, AEROSOLS, SCALE MODELS, THREATS, EXPLOSIONS, TEST
METHODS, COMPARTMENTS, OXYGEN, REPLACEMENT, CANISTERS, FIRE
SUPPRESSION, FIREPOWER, FIRE EXTINGUISHING AGENTS, DECOMPOSITION,
REPRODUCIBILITY, PASSENGERS, WATER SUPPLIES, FLUORINATED
HYDROCARBONS,
MIST, AIRCRAFT CABINS
ID (25) HFC-125 AIRCRAFT, HALON 1301, GASEOUS HYDROFLUOROCARBON
AB (27) This report describes recent research by the Federal Aviation
Administration (FAA) related to cargo compartment fire protection in
large transport aircraft. A gaseous hydrofluorocarbon, HFC-125, was
compared to Halon 1301 in terms of fire suppression effectiveness and
agent decomposition levels in the cargo compartment and passenger cabin
during full-scale tests involving a bulk-loaded cargo fire. Also, a
zoned water mist system was designed and evaluated against a
bulk-loaded cargo fire. An exploding aerosol can simulator is being
developed to provide a repeatable fire threat for evaluation of new
halon replacement agents. The potential severity of an exploding
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1301 inserting was demonstrated. Tests were also conducted to determine
the effectiveness of Halon 1301 against a cargo fire involving oxygen
canisters. Finally, HFC-125 was evaluated for use as a simulant for

Halon 1301 during cargo compartment approval testing to demonstrate
compliance with applicable FAA regulations.
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TI (6) Traffic Information Service (TIS) Developmental/Operational Test and
Evaluation (DT&E and OT&E) Final Test Report
DN (9) Final test rept.
AU (10) McNeil, Michael
Sharkey, Robert
11) Jun 1998
12) 145 Pages
14) DOT/FAA/CT-TN98/10
18) XH-XD
20) Unclassified report
DE (23) *AIRPORT RADAR SYSTEMS, *SYSTEMS ANALYSIS, *DATA LINKS, *AIR
TRAFFIC
TEST AND EVALUATION, DATA PROCESSING, GROUND LEVEL, DETECTORS,
OPERATIONAL EFFECTIVENESS, REGIONS, DISPLAY SYSTEMS, AIR SPACE,
AUTOMATIC, RADAR BEACONS
ID (25) TIS(TRAFFIC INFORMATION SERVICE), DT&E(DEVELOPMENTAL TEST AND
EVALUATION), TCAS(TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM),
MODE S
BEACON RADAR SYSTEM, MODE S(MODE SELECT)
AB (27) The Federal Aviation Administration (FAA) Traffic Information Service
(TIS) Developmental Test and Evaluation (DT&E) and Operational Test and
Evaluation (OT&E) Final Test Report is prepared by the Mode Select
(Mode S) Test Group of the Surveillance Branch ACT-310. It provides the
detailed analysis, results, the final conclusions, and recommendations
drawn from the DT&E and OT&E of the TIS data link service for the Mode
S Beacon Radar System. The purpose of the TIS data link function is
intended to improve the safety and efficiency of "see-and-avoid" flight
by providing automatic display to the pilot of nearby traffic and
warnings of any potentially threatening conditions. The source of TIS
information is the file of aircraft tracks maintained by the ground
Mode S sensor providing coverage for a region of airspace.
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TI (6) The Development and Evaluation of a Behaviorally Based Rating Form for
the Assessment of En Route Air Traffic Controller Performance
DN (9) Technical note
AU (10) Vardaman, Jennifer J.
Stein, Earl S.
11) Jun 1998
G (12) 65 Pages
S (14) DOT/FAAICT-TN98/5
N (18) XH-XD
C (20) Unclassified report
23) *AIR TRAFFIC CONTROLLERS, *PERFORMANCE APPRAISALS
SIMULATION, PERFORMANCE TESTS, EFFICIENCY, AIR TRAFFIC CONTROL
SYSTEMS,
BEHAVIOR, PERSONALITY
ID (25) SATCS(SUPERVISORY AIR TRAFFIC CONTROL SPECIALISTS)
AB (27) This project expanded and evaluated the performance evaluation method
developed by Sollenberger, Stein, and Gromelski (1997), a Terminal
Radar Approach Control rating form and training package designed to
better assess air traffic controller performance. The form is a
research-oriented testing and assessment tool designed to measure the
efficacy of new air traffic control (ATC) systems, system enhancements,
and operational procedures in simulation research. The rating form used
in the present study focused on observable behaviors that supervisory
air traffic control specialists (SATCSSs) use to make behaviorally based
ratings of en route controller performance. Researchers also
investigated the relationship between performance ratings and
personality traits from the Sixteen Personality Factor personality
inventory.
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Bryant, David J.
Dunn, Jean
Stein, Earl S.
RD (11) Jun 1998
G (12) 87 Pages
( 4) ACT-530
CT (15) DTFA03-94-C0012
RN (18) DOT/FAA/CT-TN98/2
XH-XD
RC (20) Unclassified report
DE (23) *HUMAN FACTORS ENGINEERING, *STANDARDIZATION, *TECHNICAL
WRITING
SIMULATION, EDUCATION, TEAMS(PERSONNEL), AERONAUTICS,
CONSTRUCTION,
DOCUMENTS, WORDS(LANGUAGE), HANDBOOKS, WRITING, DWELL TIME
AB (27) The Program Directorate for Aviation Simulation and Human Factors
(ACT-500) of the Federal Aviation Administration William J. Hughes
Technical Center determined that there should be a standardized method
to create technical documents. The Human Factors Branch (ACT-530) was
tasked to develop this document. They decided that standardizing
technical documents should not only dwell on developing the document
but teaching basic writing techniques to make all ACT-500 documents
consistent. A small team was selected from ACT-530 support personnel to
develop a handbook and teach the basics of technical writing. The
handbook includes four distinct sections: Organization, General Writing
Concerns, Sentence Construction, and Special Topics. The team also
developed a slide presentation that tracks the handbook very closely.
This document is the published version of the handbook.
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DE (23) *HAZARDS, *FUEL TANKS, *TRANSPORT AIRCRAFT, *JET ENGINE FUELS,

*FIRE
PREVENTION
TRANSPORTATION, VAPORS, REPORTS, COMBUSTION, FUELS, SAFETY,
INFLIGHT,
CALIFORNIA, AVIATION FUELS, FIRES, SPECIALISTS, FLAMMABILITY
AB (27) This report documents the findings of a Fuel Flammability Task Group
made up of recognized fuel and combustion specialists investigating the
flammability and explosiveness of fuel within an aircraft fuel tank.
The task group reviewed all available reports on the subject and met
and discussed the data with technical experts from Boeing Commercial
Airplane Co., California Institute of Technology, and the National
Transportation Safety Board. The scope of the report includes jet fuel
definitions and specifications, jet fuel flammability data, influences
of various factors on fuel flammability, and predictive analyses and
models for flammability. The report discusses the impact of this
knowledge on the needs for in-flight fuel fire prevention.
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1) May 1998
2) 15 Pages
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RC (20) Unclassified report
DE (23) *AIR TRAFFIC
MEASUREMENT, AIRCRAFT, COUNTING METHODS, AIR TRAFFIC CONTROL
SYSTEMS,
TIME, FLIGHT, AIR SPACE, WORKLOAD
ID (25) *AAI(AIRCRAFT ACTIVITY INDEX), *FLIGHT COUNT, ATC(AIR TRAFFIC
CONTROL)
AB (27) The exploration of measures of airspace activity is useful in a number
of significant ways, including the establishment of baseline air
traffic control (ATC) measures and the development of tools and
procedures for airspace management. This report introduces a new metric
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of ATC activity that combines two existing measures (flight count and
the time aircraft are under control). The Aircraft Activity Index (AAI)

is sensitive to changes in both flight count and flight length, and
therefore is a superior measure for comparing aircraft activity between
two epochs of time. The AAl was applied to data from 10 days of System
Analysis Recordings obtained from the Seattie Air Route Control Center.
The advantages of the AAIl were most apparent when different aircraft
types consistently had different mean flight lengths. Possible uses of

the AAI and other ATC measures for the evaluation of new systems and
procedures are discussed.
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RC (20) Unclassified report

DE (23) *DAMAGE, *FUSELAGES, *CRASHES, *AIRCRAFT CABINS
TEST AND EVALUATION, SURVIVABILITY, IMPACT TESTS, DROP TESTS,
AIRFRAMES, RESTRAINT, AVIATION SAFETY, AIRCRAFT SEATS

ID (25) *BEECHCRAFT 1900C, COMMUTER CATEGORY AIRCRAFT, VERTICAL IMPACT

AB (27) A commuter category Beechcraft 1900C airliner was subjected to a
vertical impact drop test at the FAA William J. Hughes Technical
Center, Atlantic City International Airport, New Jersey. The purpose of
this test was to measure the impact response of the fuselage, cabin
floor, cabin furnishings (including standard and modified seats), and
anthropomorphic test dummies. The test was conducted to simulate the
vertical velocity component of a severe but survivable crash impact. A
low-wing, 19-passenger fuselage was dropped from a height of 11' 2"
resulting in a vertical impact velocity of 26.8 ft/sec. The airframe
was configured to simulate a typical flight condition, including seats
(normal and experimental), simulated occupants, and cargo. For the test
the wings were removed; the vertical and horizontal stabilizers were
removed; the landing gear was removed; and the pilot and copilot seats
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were not installed. The data collected in the test and future tests

will supplement the existing basis for improved seat and restraint
systems for commuter category 14 Code of Federal Regulation (CFR) Part
23 airplanes. The test article was fully instrumented with
accelerometers and load cells. Seventy-nine data channels were
recorded. Results of the test are as follows: - the fuselage

experienced an impact in the range of 149-160 g's, with an impact pulse
duration of 9-10 milliseconds - the simulated occupants experienced g
levels in the range of 32-45 ¢'s with a pulse duration of 44-61
milliseconds - the test was considered to be a severe but definitely
survivable impact - the fuselage structure maintained a habitable
environment during and after the impact - the seat tracks remained
attached to the fuselage along the entire length of the fuselage -all
standard seats remained in their tracks after the impact - all exits
remained operable
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DE (23) *AIR TRAFFIC, *VOICE COMMUNICATIONS, *AIR TRAFFIC CONTROL
TERMINAL
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SPEECH RECOGNITION, SPEECH ANALYSIS, RADIO TRANSMISSION, RADAR
LANDING
CONTROL
ID (25) TRACON(TERMINAL RADAR APPROACH CONTROL)
AB (27) This report consists of an analysis of simulated terminal radar
approach control (TRACON) air traffic control communications.
Twenty-four full performance level air traffic controllers (FPLATC)
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from 2 TRACON facilities participated in the simulation study. Each
controller worked 2 light- and 2 heavy-traffic density scenarios for
feeder and final sectors. All communications were audio recorded and
transcribed verbatim by a retired FPLATC. Once transcribed,
transmissions were parsed into communication elements. Each
communication element was assigned a speech act category (e. g.,
address, instruction, request, or advisory), an aviation topic (e.g.,
altitude, heading, speed) and then coded for irregularities (e.g.,
grouping numbers together when they should be spoken sequentially, or
omitting, substituting, or adding words contrary to required
phraseology) (ATSAT, Prinzo et al., 1995). The simulated communications
were compared to an analysis performed on audiotapes from the same
TRACON facilities. Percentages in 3 speech act categories were
comparable (Instruction, 55% versus 51%; Address; 14% versus 26%;
Advisory, 24% versus 18%). Detailed analyses revealed that, although
there were fewer irregular communications produced during simulation,
the distributions of those communication irregularities were very much
the same, with the exception of aircraft call sign. The differences in
those distributions were attributed to the voice recognition system:; it
could not recognize a call sign spoken sequentially and then restated
in grouped form.
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TEST AND EVALUATION, GLOBAL, AUTOMATION, WEATHER, AIR TRAFFIC
CONTROL

SYSTEMS, OPERATIONAL EFFECTIVENESS, GROUND CONTROLLED APPROACH
RADAR,

INTERNATIONAL AIRPORTS, AIRPORTS, TEXAS, URBAN AREAS, OKLAHOMA
ID (25) ASOS(AUTOMATED SERVICE OBSERVING SYSTEM), ACE(ASOS CONTROLLER

EQUIPMENT), TRACON(TERMINAL RADAR APPROACH CONTROL)
AB (27) The Automated Surface Observing System (ASOS) Controller Equipment

(ACE) system is a display system that provides weather products from

the ASOS and other weather product systems to the Federal Aviation

Administration (FAA) Air Traffic Control Towers (ATCTSs), Terminal Radar

Approach Control (TRACON), and other selected locations. Operational

Test and Evaluation (OT&E) of the ACE was conducted in four phases,

commencing at the FAA william J. Hughes Technical Center in July 1995

and concluding at the Will Rogers World Airport, Oklahoma City Oklahoma

(OKC) and Dallas/Ft. Worth International Airport, Irving, Texas (DFW),

in April 1997. The purpose of the OT&E was to evaluate the performance

of the ACE display system. This final report describes the results of

OT&E testing conducted on the ACE.
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Atlantic City, NJ and Rigel Associates, Marmora, NJ.

DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *AIR SPACE
REGRESSION ANALYSIS, AIR NAVIGATION, ERROR ANALYSIS, AVIATION

SAFETY,
AIR TRAFFIC, DISCRIMINATE ANALYSIS

AB (27) An exploratory study was conducted on the relationship of air traffic
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control (ATC) complexity factors to operational errors (OES). This
consisted of a detailed examination of OE data from 1992 through 1995
from the Atlanta en route center. The Systematic Air Traffic Operations
Research Initiative (SATORI) system was used to collect data for the
analysis. Sectors were categorized into zero-, low-, and high-error
groups. Fifteen sector and traffic flow variables had statistically
significant correlations with OE frequency. Four variables were higher
for the high-error group as compared to the zero-error group. Sector
size was smaller for the high-error group as compared to the combined
zero- and low-error categories. A significant multiple correlation was
found between overall OE rate and a subset of the ATC complexity
measures. The data were also analyzed to define relationships between
the complexity measures and controller situational awareness (SA) at
the time of the OE. The only statistically significant difference

between OEs with and without SA was for horizontal separation. In
addition, high-error sectors were characterized by low SA for errors.
Certain sector and traffic flow characteristics were associated with
these high-error sectors, suggesting that these factors may negatively
affect SA. It was concluded that the results demonstrated a
relationship between sector complexity and OE rate. Such findings, if
extended, could assist with traffic management, sector design
activities, and the development of decision-support systems.

AN (1) AD-A345 103/XAG
FG (2) 111100
131200
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Fire Testing of Ethanol-Based Hand Cleaner
DN (9) Final rept.
AU (10) Marker, Timothy R.
Do, Dung
11) Apr 1998
G (12) 13 Pages
S (14) DOT/FAA/AR-TN-98/15
N (18) XH-FAA
C (20) Unclassified report
23) *CLEANING COMPOUNDS, *HANDS, *ETHANOLS, *FIRE SAFETY
TEST AND EVALUATION, RADIATION, COMMERCIAL AIRCRAFT, SCALE MODELS,
FLASH POINT, GELS, OVENS, TOILET FACILITIES
ID (25) FSDO(FLIGHT STANDARDS DISTRICT OFFICE)
AB (27) A variety of laboratory and full-scale fire tests were conducted on an
ethanol-based gel-type hand cleaner currently used in commercial
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aircraft lavatories. The waterless-type hand cleaner has a relatively
low flash point, raising concern over its fire safety when in use in
the galley area of commercial transport aircraft where radiant ovens
are often located. The results indicated the gel hand cleaner is often
difficult to ignite and can be extinguished relatively easily.

AN (1) AD-A346 043/XAG
FG (2) 010600
050800
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
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TI (6) GPS Design Considerations: Displaying Nearest Airport Information
(
AU (
(
(
(

)

0) Williams, Kevin W.

1) Apr 1998

2) 18 Pages

8) DOT/FAA/AM-98/12
XH-XD

RC (20) Unclassified report

DE (23) *APPLIED PSYCHOLOGY, *FLIGHT SIMULATION
DECISION MAKING, PILOTS, ORIENTATION(DIRECTION), HUMAN FACTORS
ENGINEERING, DISPLAY SYSTEMS, GLOBAL POSITIONING SYSTEM, ERRORS,

CIVIL
AVIATION, MAPS, AIRPORTS

AB (27) Thirty-six participants were tested in a flight simulator on their
ability to orient toward the nearest airport, based on the manner in
which information was presented on a global positioning system (GPS)
display. Results indicated that use of the tabular, text-only format
normally found on such displays was significantly slower and less
accurate than either a map display of nearest airport information or a
text display that included an orientation symbol. In addition, it was
found that pilots tended to ignore information available from the
heading indicator, and instead, focused solely on the GPS display to
perform the task. Discussion of the results includes the need to
support pilot decision-making through interface design and the
development of design guidelines for GPS displays.

)
9) Final rept.
1
D(1
1
1

AN (1) AD-A349 606/XAG
FG (2) 131200
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6) Initial Development of an Exploding Aerosol Can Simulator

AU (10) Marker, Timothy

RD (11) Apr 1998

G (12) 16 Pages

(14) DOT/FAA/AR-TN97/103

RN (18) XH-XD

RC (20) Unclassified report

DE (23) *AEROSOLS, *CARGO, *FIRE HAZARDS

SIMULATORS, HIGH RATE, QUANTITY, EXPLOSIONS, TEST METHODS,

RUPTURE,
PROPELLANTS, PULSES, CYLINDRICAL BODIES, RELEASE, PRESSURE

VESSELS,
IGNITION, STORAGE, FLAMMABILITY

ID (25) *AEROSOL CONTAINERS, *AEROSOL CANS

AB (27) A device was constructed to simulate an exploding aerosol can. The
device consisted of a cylindrical pressure vessel for storage of
flammable propellants and base product and a high-rate discharge (HRD)
valve for quick release of the constituents. Simulator tests were
conducted using representative constituents and propellant quantities
for comparison with actual cans heated to the point of rupture and
ignition. This report describes the tests conducted with the simulator
in unconfined spaces, a B-727 cargo compartment, and an LD-3 Unit
Loading Device (ULD). Subsequent work is planned with the aim of
matching the pressure pulse produced by the exploding aerosol can
simulator with that measured during an overheated aerosol can
explosion.
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TI(6) An Acoustic Emission Test for Aircraft Halon 1301 Fire Extinguisher
Bottles

) Final rept.

0) Beattie, A. G.

1) Apr 1998

2) 20 Pages
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RC (20) Unclassified report
DE (23) *FIRE EXTINGUISHERS
COMMERCIAL AIRCRAFT, NONDESTRUCTIVE TESTING, AIRCRAFT FIRES,
ACOUSTIC
EMISSIONS, STRUCTURAL INTEGRITY
ID (25) HALON 1301
AB (27) An acoustic emission test for aircraft Halon 1301 bottles has been
developed, a prototype acoustic emission test system constructed, and
over 200 used bottles tested at the repair facilities of the two
manufacturers of these bottles. The system monitors a bottle with six
acoustic sensors while the pressure of the bottle is raised by heating
it in an oven. The sensors are held in position, with a fixed
relationship between them, by a special fixture. This fixture is
designed to fit spheres with diameters between 5 and 16 inches. Results
of the tests on used bottles indicate that over 95 percent of the
bottles showed no indication of significant defects. The rest had some
indication of flaws or corrosion. However, all bottles tested to date
have passed the hydrostatic test required by the U.S. Department of
Transportation. Based upon this data, the Air Transport Association
(ATA) requested an exemption from the DOT to allow their members to use
this acoustic emission test in place of the hydrostatic test. This
exemption, DOT - E 11850, was granted to the ATA on December 11, 1997.

AN (1) AD-A358 177/XAG
FG (2) 170703

CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY

NJ

TI (6) Use of Leica Differential Global Positioning System (DGPS) as an
Aircraft Precision Tracker

Technical note

Stevens, Anthony J.

Apr 1998

16 Pages

DOT/FAA/CT-TN98/8

XH-DOT/FAAICT

Unclassified report

23) *TRACKING, *GLOBAL POSITIONING SYSTEM

FLIGHT TESTING, AUTOMATION, AIRCRAFT, ACCURACY, RECEIVERS,

PRECISION,
REPLACEMENT, AUTOMATIC TRACKING, LASER TRACKING

ID (25) *AIRCRAFT TRACKING

AB (27) The Leica (formerly Magnavox) Differential Global Positioning System
(DGPS) is a two-receiver GPS system which permits the collection of
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highly accurate positions of Federal Aviation Administration (FAA)

aircraft. While the William J. Hughes Technical Center has excellent
aircraft tracking assets at its Atlantic City International Airport

(ACY) location, obtaining tracking services at other locations has

proven costly and problematic. This report details the results of

flight testing performed at the William J. Hughes Technical Center to
demonstrate that the Leica DGPS provides a flexible and reasonably
accurate replacement for other forms of aircraft tracking. Aircraft

equipped with the Leica DPGS system flew a series of approaches to ACY
and data collected from the Leica DGPS system was compared to a highly
accurate GTE Precision Automated Tracking System (PATS) Laser Tracker.
The Leica DPGS system was found accurate to better than 13 feet.

AN (1) AD-B234 984/XAG
FG (2) 010500
170703
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) User Request Evaluation Tool (URET) Conflict Prediction Accuracy Report
AU (10) Cale, Mary Lee
Paglione, Michael
Ryan, Hollis
Timoteo, Dominic
Oaks, Rabert
11) Apr 1998
83 Pages
DOT/FAA/CT-TN98/8
RN (18) XH-XD
RC (20) Unclassified report
AL (22) Distribution: DTIC users only.
DE (23) *COLLISION AVOIDANCE, *AIR TRAFFIC CONTROL TERMINAL AREAS,
*AIRBORNE
EARLY WARNING
ALGORITHMS, PROTOTYPES, FALSE ALARMS, AIR NAVIGATION, AVIATION
SAFETY,
FLIGHT PATHS, FLIGHT SIMULATION, AIR TRAFFIC
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010500
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CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL

AEROMEDICAL
INST

TI (6) Differential Training Needs and Abilities at Air Traffic Control
Towers: Should All Controllers Be Trained Equally?

DN (9) Final rept.

AU (10) Thompson, Richard C.
Agen, Rebecca A.
Broach, Dana M.

RD (11) Mar 1998

PG (12) 17 Pages

RN (18) DOT/FAA/AM-98/8
XH-XD

RC (20) Unclassified report

DE (23) *AIR TRAFFIC CONTROLLERS, *JOB ANALYSIS, *TRAINING MANAGEMENT
REQUIREMENTS, SKILLS, JOB TRAINING

ID (25) TRAINING NEEDS

AB (27) The present study uses job elements identified by subject-matter
experts to assess the perceived training needs of air traffic control
specialists (ATCSs) who are assigned to towers after successful
completion of FAA academy training. The Director of Air Traffic
Services tasked The Air Traffic Resource Management Program (ATX) with
conducting a training needs assessment. To measure the needed skills
and knowledge of new controllers, a survey was developed by ATX and
distributed by the Civil Aeromedical Institute to 172 tower level I,
IV, and V facility managers and nine regional Air Traffic Division
managers. The survey was used to assess the performance-based skills
standards needed by new controllers at the time of entry into a field
facility. The training capability of individual towers was also
examined. The results indicated that there are some differences in the
required training of ATCSs assigned to level IV and V towers.
Therefore, the tower assignment of new hires should be identified upon
entry into the Academy to better focus on the specific training needs
of prospective towers.

AN (1) AD-A341 122/XAG
FG (2) 170700
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Cockpit Integration of GPS: Initial Assessment-Menu Formats and
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Procedures
DN (9) Final rept.
AU (10) Wreggit, Steven S.
Marsh, Delbert K., I
RD (11) Mar 1998
PG (12) 24 Pages
RN (18) DOT/FAA/AM-98/9
XH-XD
RC (20) Unclassified report
DE (23) *GLOBAL POSITIONING SYSTEM

FUNCTIONS, ACTIVATION, INTERFACES, PILOTS, NAVIGATION, CIVIL AVIATION,

FLOW CHARTING, EDITING, VIDEO TAPES

AB (27) A popular portable Global Positioning System (GPS) unit (Megellan
EC-l0X), representative of this class of devices, was examined for its
usability by general aviation pilots. Nine private pilots participated
in the experimentation, which was accomplished in three phases:
familiarization and training, usability testing, and post-experiment
debriefing. During familiarization and training, participants were
asked to study flow diagrams representing GPS interface logic, observed
a demonstration of the unit's features and procedures, and then were
allowed to practice with the unit until they could demonstrate
proficiency. During the usability testing phase, participants performed
37 GPS-related tasks requiring waypoint setting, GPS navigation, and
general GPS-data entry and retrieval. Findings from videotape,
questionnaire, and debriefing data indicated that a number of menu
structures interfered with the pilots' successful entry of data,
editing of stored data, and activation of functions. For example, one
source of confusion resulting in excess button presses was the need to
deactivate the flight plan before any editing could be done.
Recommendations are made for defining the form of the interface
structure in this class of devices, including: A given function should
be consistently assigned to one button, feedback should be consistent
and meaningful, and an "undo" or "back" function would be a very useful
way to decrease the number of button presses required by this
interface.

AN (1) AD-A341 726/XAG
FG (2) 060500
061500
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
TI (6) Aeromedical Aspects of Melatonin-An Overview.



DN (9) Final rept.
AU (10) Sanders, Donald C.
Chaturvedi, Arvind K.
Hordinsky, Jerry R.
D (11) Mar 1998
(12) 18 Pages
RS (14) DOT/FAA/AM-98/10
N (18) XH-XD
(20) Unclassified report
DE (23) *PERFORMANCE(HUMAN), *CLINICAL MEDICINE, *PHARMACOLOGY,
*MELATONIN
METHODOLOGY, CIRCADIAN RHYTHMS, FLIGHT CREWS, BIOCHEMISTRY, AIR
FORCE
PERSONNEL, SHIFTING, DAY, DIURNAL VARIATIONS, BIOSYNTHESIS, BLOOD
PLASMA, SLEEP, AEROMEDICAL EVACUATION, JET LAG, RADIOIMMUNOASSAY,
PINEAL GLAND
ID (25) AIRCRAFT ACCIDENT INVESTIGATION, ANALYTICAL METHODS, BIOCHEMICAL
PHARMACOLOGY, KEYWORDS MELATONIN, MEDICAL CERTIFICATION,
POSTMORTEM
TOXICOLOGY, SHIFT WORK
AB (27) Melatonin, a pineal hormone present in the blood of humans and other
species, has a distinct diurnal variation in its biosynthesis and,
therefore, in its concentration. This variation has suggested the
possibility of a regulatory function in day/night dependent
physiological processes, such as sleep, and has led scientists to
explore the effects of administered melatonin on the modulation of
circadian rhythms. For the self-treatment of sleep disorders and other
benefits, melatonin usage has been extolled to the extent that 20
million new consumers were added to the U.S. retail market in 1995. Its
principal aeromedical application has been in the experimental
treatment of jet lag effects. For aircraft passengers, melatonin
administration at destination-bedtime appears to improve sleep quality
and to decrease the time required to reestablish normal circadian
rhythms. For international aircrews, who travel through multiple time
zones without time to adapt to new environments, taking melatonin prior
to arriving home may further impair already disturbed circadian
rhythms. Its use to adjust to shiftwork changes by air traffic
controllers, aircraft maintenance workers, and support personnel is
even more controversial. Limited studies suggest that giving this
hormone to shift workers should be done only under controlled
conditions and that taking it at the wrong time may actually impair job
performance. Because of its possible interaction with certain
medications and the changes in its concentrations observed in some
clinical conditions, the practitioner must exercise caution during the
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medical certification of airmen. The variations in the concentration of
melatonin can be effectively determined by radioimmunoassay,
high-performance liquid chromatography, and gas chromatography-mass
spectroscopy analytical techniques.

AN (1) AD-A342 643/XAG
FG (2) 010308
230600
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
TI (6) Evaluation of Improved Restraint Systems for Sport Parachutists
AU (10) Gowdy, R. V.
DeWeese, Richard
11) Mar 1998
G (12) 24 Pages
S (14) DOT/FAA/AM-98/11
N (18) XH-XD
C (20) Unclassified report
E (23) *RESTRAINT, *PARACHUTES
UNITED STATES, IMPACT TESTS, HARNESSES, AVIATION SAFETY, DYNAMIC
TESTS,
PARACHUTISTS, SLED TESTS, ANCHORS
ID (25) SPORT PARACHUTE, RISK MANAGEMENT, RESTRAINT SYSTEMS
AB (27) PART OF A COOPERATIVE PROJECT BETWEEN THE Federal Aviation
Administration's Civil Aeromedical Institute, the Parachute Industries
Association, and the United States Parachute Association, a series of
dynamic impact sled tests were performed to evaluate new types of
restraint systems for sport parachutists. The traditional means of
restraining sport parachutists sitting aft-facing on the floor has been
to provide lap belts that are attached to the floor or sidewall of the
airplane. The restraint systems evaluated in this project were designed
to route through the parachute harness and attach to the floor. Thus,
occupant restraint was provided by anchoring the parachute harness to
the floor by means of the new restraint devices. Seven methods of
attaching the restraints to the parachute harness, which included both
single and dual point restraint systems, were dynamically tested.
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CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY

NJ

TI(6) The Interim Runway Visual Range/ Automated Surface Observing System
Interface Instruction and Operational User Guide

AU (10) Benner, William

McKinney, Michael
Jones, Michael
D (11) Mar 1998
(12) 39 Pages
RS (14) DOT/FAA/CT-TN98/3
N (18) XH-XD
(20) Unclassified report
DE (23) *USER MANUALS, *OBSERVERS, *INTERFACES, *COMPUTER AIDED
INSTRUCTION,
*RUNWAYS
COMPUTER PROGRAMS, DEPLOYMENT, INFORMATION TRANSFER,

TECHNICIANS, BASE
LINES, INSTALLATION, INTERNATIONAL AIRPORTS, INSTRUCTIONS, AIRPORTS,
LOS ANGELES(CALIFORNIA)

ID (25) RVRIASOS(RUNWAY VISUAL RANGE AUTOMATED SURFACE OBSERVING

SYSTEM)

AB (27) The Interim Runway Visual Range Automated Surface Observing System
Interface (Interim RVRIASOS Interface) Instruction and Operational User
Guide is intended to inform users of Interim RVRIASOS Interface
performance features. It is designed to allow users to become familiar
with proper use of the interface to facilitate data transfer from the
New Generation RVR system to the ASOS at required locations. Successful
operation of the interface will enable automated Long-Line RVR service
from equipped ASOSs. After reading this guide users should be able to
properly install. configure, start, and stop operation of the interface
as well as troubleshoot most problems that may occur during use. The
guide is typically packaged as part of a kit containing equipment and
accessories for unaided installation by airport technicians. As of
January 31, 1998, operation of the interface exists at seven
international airports including: - Los Angeles, CA; Denver, CO;

Chicago, IL; Portland, OR; Nashville, TN; Seattle, WA; and San
Francisco, CA. Federal Aviation Administration (FAA) plans include
installation and operation of the interface at approximately 110
airports throughout the U.S. Current system requirements for
installation of the interface are: 1. New Generation RVR National
Deployment Baseline version software; and 2. ASOS software version
2.49,
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AN (1) AD-A350 324/XAG
FG (2) 010200

CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY

NJ

Tl (6) Reduced Horizontal Separation Minima (RHSM) Concept Exploration
Simulation.

DN (9) Technical note

AU (10) Elkan, Elizabeth

Kopardekar, Parimal

Stahl, David

11) Mar 1998

G (12) 44 Pages

S (14) DOT/FAA/CT-TN97/3

N (18) XH-XD

C (20) Unclassified report

E (23) *AIRCRAFT, *OPERATIONAL EFFECTIVENESS, *AIR TRAFFIC

REQUIREMENTS, SIMULATION, INTEGRATED SYSTEMS, CONTROL SYSTEMS,

REGIONS,
REDUCTION, SEPARATION, LABORATORIES, HORIZONTAL ORIENTATION,

PACIFIC
OCEAN, OCEAN ENVIRONMENTS

AB (27) The Informal South Pacific Air Traffic Services Coordinating Group has
been investigating a number of concepts to improve operational
efficiency for flights in the Pacific Oceanic region. The Federal
Aviation Administration (FAA) Air Traffic Requirements (ATR-3 10) and
Air Traffic Operations (ATO-100) program offices tasked the Simulation
and Systems Integration Branch (ACT-540), in cooperation with the
Oceanic and Offshore Integrated Product Team (AUA-600), to explore the
feasibility of implementing reduced oceanic aircraft separations. These
organizations formed an Experimental Working Group to make high-level
decisions regarding the implementation of the proposed separation
standard. In response, ACT-540 formed a Research Team to design and
conduct a concept exploration study at the FAA William J. Hughes
Technical Center. The Research Team led all efforts including the
planning and design of the simulation and conduct of a simulation. The
team also queried the controllers and compiled their responses
regarding the proposed procedure. This report discusses the Reduced
Horizontal Separation Minima (RHSM)' concept exploration simulation. It
describes the simulation, procedures, and tools developed to ascertain
the experiences of individuals who participated. The concept
exploration examined issues that might affect a controller's ability to
manage reduced longitudinal separation in the oceanic environment. A
demonstration of the RHSM concept was conducted in the Oceanic
Laboratory at the Federal Aviation Administration (FAA) William J.
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Hughes Technical Center on November 6 and 7, 1996.

AN (1) AD-A354 716/XAG
FG (2) 040200
120700
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
Tl (6) Automated Surface Observing System. ASOS User's Guide
RD (11) Mar 1998
PG (12) 89 Pages
RN (18) XD-XD
RC (20) Unclassified report
DE (23) *USER MANUALS, *INFORMATION SYSTEMS, *METEOROLOGICAL DATA,
*WEATHER
STATIONS
ALGORITHMS, DATA PROCESSING, POSITION(LOCATION), UNITED STATES
GOVERNMENT, AUTOMATION, DETECTORS, COMMUNITIES, DATA
MANAGEMENT,
DISTRIBUTION, INTERFACES, OBSERVATION, PILOTS, RADIO BROADCASTING,
DISPLAY SYSTEMS, COMMERCIAL AVIATION, AERONAUTICS, SURFACES,
VISIBILITY, STRENGTH(GENERAL), METEOROLOGY, USER NEEDS, COMPUTER
APPLICATIONS, MANUAL OPERATION, EXTERNAL, SKY,
OPERATORS(PERSONNEL),
REMOTE AREAS, MESSAGE PROCESSING, VIDEO SIGNALS, AIR TRAFFIC
CONTROLLERS, VOICE COMMUNICATIONS, SCREENS(DISPLAYS), TELEVISION
DISPLAY SYSTEMS
ID (25) ASOS(AUTOMATED SURFACE OBSERVING SYSTEM), OID(OPERATOR
INTERFACE
DEVICE)
AB (27) The ASOS User's Guide provides a fundamental description and
explanation of ASOS and its impact upon users of the Aviation Routine
Weather Report (METAR) and other ASOS data. This guide is therefore
designed to speak to a variety of interests inside and outside the
federal meteorological community. The guide is written for those with
more than a rudimentary understanding of the manual surface observation
program. Using the manual observation as context, the ASOS User's Guide
describes the basic ASOS functions of data ingest, data processing and
data distribution. Descriptions are provided, element by element, of
the sensors and algorithms that ASOS employs. The guide also discusses
the unique strengths and limitations of each ASOS data element. Among
the basic strengths of the ASOS observation is its capability to
measure critical aviation weather parameters, such as sky condition and
visibility, at specific locations where they are needed most-the
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touchdown zone(s). ASOS data are updated once each minute and
transmitted directly to forecasters, air traffic controllers and

pilots. ASOS s capable of performing all the basic observing functions
and operating in either attended or unattended mode, enabling observing
personnel to focus on other demanding duties. ASOS data is accessible
through a variety of media never before available from a surface
observing site. Local, on-site video screen displays are available on

the Operator Interface Device (OID) and the Video Display Unit (VDU).
Additional video monitor hook-ups can be made available to airlines and
other external users at the airport. Authorized remote users can

acquire a wide variety of ASOS data through the a remote user dial-in
port. Computer-generated voice message are provided by ASOS for local
FAA radio broadcast to pilots and are made available for general
aviation use through a dial-in telephone number for each location.

AN (1) AD-A359 839/XAG

FG (2) 010500
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CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY

NJ

TI(6) The Interim Runway Visual Range/Automated Surface Observing System
Interface Instruction and Operational User Guide

AU (10) Benner, William
McKinney, Michael
Jones, Michael

RD (11) Mar 1998

PG (12) 42 Pages

RS (14) DOT/FAA/CT-TN98/3

RN (18) XH-DOT/FAA/CT

RC (20) Unclassified report

NO (21) Prepared in collaboration with Raytheon Service Co., Burlington, MA.

DE (23) *RUNWAYS, *NAVIGATIONAL AIDS
SOFTWARE ENGINEERING, USER MANUALS, INFORMATION TRANSFER,
RANGE(DISTANCE)

ID (25) RVR(RUNWAY VISUAL RANGE), ASOS(AUTOMATED SURFACE OBSERVING

SYSTEM)

AB (27) The Interim Runway Visual Range/Automated Surface Observing System
Interface (Interim RVR/ASOS Interface) Instruction and Operational User
Guide is intended to inform users of Interim RVR/ASOS Interface
performance features. It is designed to allow users to become familiar
with proper use of the interface to facilitate data transfer from the
New Generation RVR system to the ASOS at required locations. Successful
operation of the interface will enable automated Long-Line RVR service
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from equipped ASOSs. After reading this guide, users should be able to
properly install, configure, start, and stop operation of the interface

as well as trouble-shoot most problems that may occur during use. The
guide is typically packaged as part of a kit containing equipment and
accessories for unaided installation by airport technicians. As of
January 31, 1998, operation of the interface exists at seven
international airports including: Los Angeles, CA; Denver, CO; Chicago,
IL; Portland, OR; Nashville, TN; Seattle, WA; and San Francisco, CA.
Federal Aviation Administration (FAA) plans include installation and
operation of the interface at approximately 110 airports throughout the
U.S. Current system requirements for installation of the interface are:
(1) New Generation RVR National Deployment Baseline version software;
and (2) ASOS software version 2.49.

AN (1) AD-A339 339/XAG
FG (2) 010305
200600
230600
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Performance Demonstrations of Zinc Sulfide and Strontium Aluminate
Photoluminescent Floor Proximity Escape Path Marking Systems
DN (9) Final rept.
AU (10) McLean, G. A.
Chittum, C. B.
RD (11) Feb 1998
PG (12) 11 Pages
RN (18) DOT/FAA/AM-98/2
XH-DOT/FAA/AM
RC (20) Unclassified report
DE (23) *DEMONSTRATIONS, *PERFORMANCE(ENGINEERING),
*PHOTOLUMINESCENCE, *ZINC
SULFIDES, *LIGHTING EQUIPMENT, *ESCAPE SYSTEMS, *STRONTIUM,
*ALUMINATES
VIBRATION, SYSTEMS ENGINEERING, EMERGENCIES, TRAFFIC, PHYSICAL
PROPERTIES, MATERIALS, LIGHT SOURCES, ELECTRICITY, POWER,
TRANSPORT
AIRCRAFT, PASSENGERS, SEATS, ACCIDENTS
ID (25) *EMERGENCY LIGHTING SYSTEMS, *FLOOR PROXIMITY MARKING SYSTEMS,
INCANDESCENT LUMINARIES, 14 CFR 25.812, PHOTOLUMINESCENT MATERIALS
AB (27) Transport category aircraft are required by 14 CFR 25.812 to have
emergency lighting systems, including floor proximity marking systems.
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Typical floor proximity marking systems installed on transport category
aircraft have been primarily comprised of incandescent luminaries
spaced at intervals on the floor, or mounted on the seat assemblies,
along the aisle. The requirement for electricity to power these systems
has made them vulnerable to a variety of problems, including battery
and wiring failures, burned-out light bulbs, and physical disruption
caused by vibration, passenger traffic, galley cart strikes, and hull
breakage in accidents. Attempts to overcome these problems have led to
the proposal that non-electric photoluminescent materials be used in
the construction of floor proximity marking systems. To assess the
viability of this proposal, performance demonstrations of systems made
with such materials were conducted. It was found that strontium
aluminate photoluminescent marking systems can be effective in
providing the guidance for egress that floor proximity marking systems
are intended to achieve; in contrast, zinc sulfide materials were found
to be ineffective.
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RC (20) Unclassified report
DE (23) *QUANTITATIVE ANALYSIS, *INTERNAL, *STANDARDS, *ALCOHOLS,
*ETHANOLS
DEGRADATION, METHYL RADICALS, PILOTS, RESOLUTION, MIXTURES, BASE
LINES,
AVIATION ACCIDENTS, VOLATILITY, ESTERS, REPRODUCIBILITY,
CONCENTRATION(CHEMISTRY), GAS CHROMATOGRAPHY, AUTOPSY,
PROPIONIC ACID,
BUTANOLS
ID (25) *POSTMORTEM SPECIMENS, HEADSPACE, PROPIONALDEHYDE, T-BUTANOL,



ANTIMORTEM

AB (27) One mission of the Civil Aeromedical Institute is to determine the
concentrations of alcohol in postmortem specimens related to aviation
accidents. This requires the ability to identify and quantitate a wide
range of alcohols that are produced in postmortem specimens. A
headspace gas chromatographic procedure utilizing n-propanol as an
internal standard had been used in the past. However, n-propanol has
been found in postmortem specimens, making n-propanol an unsuitable
specimen for an internal standard in the analysis of postmortem
specimens. This study evaluated 3 potential replacement internal
standards for postmortem ethanol analysis. Method: A mixture of
alcohols commonly found in postmortem specimens was prepared and tested
using headspace gas chromatography. Solutions were prepared using the
test mix and the new internal standards. Data were collected on the
resolution and reproducibility of the proposed new internal standards
with the test mix. Postmortem cases collected over the past 8 years
were reviewed for the presence of specific volatile compounds. Results:
Baseline resolution from the test mix was not obtained with
propionaldehyde, while propionic acid methyl ester exhibited
degradation over time. T-butanol was found to give baseline resolution
from all volatile compounds commonly found in antimortem and postmortem
specimens. No t-butanol was found in 2880 fatal pilots analyzed over
the past 8 years for the presence of volatiles. Conclusion: t-butanol
is a better internal standard for the analysis of alcohols in
postmortem specimens than propionaldehyde, n-propanol, and propionic
acid methyl ester, and is not produced in postmortem specimens.
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RC (20) Unclassified report
DE (23) *ESCAPE SYSTEMS, *SLIDING
TEST AND EVALUATION, EMERGENCIES, MANUFACTURING, HUMANS, TEST
METHODS,
SURFACES, ASYMMETRY, SYMMETRY, STRENGTH(GENERAL), SAFETY,
ATTACHMENT,
TRANSPORT AIRCRAFT, INFLATABLE STRUCTURES, TENSILE TESTERS,
DYNAMIC
TESTS, STRUCTURAL COMPONENTS, STRUCTURAL INTEGRITY
AB (27) The ability of inflatable escape slides to provide a safe egress route
for evacuees in transport aircraft emergencies depends, to a great
degree, on the structural integrity of such slides. Recent
certification demonstration evacuations have demonstrated potential
problems with the structural integrity of inflatable escape slides;
specifically, the strength of the major structural elements of escape
slides, i.e., the inflatable beams, has been questioned. With severe
loading of the escape slides, the inflatable beams are known to bend,
sometimes allowing the sliding surfaces between the beams to form cups
that can impede the egress of evacuees by making it hard to climb out
of the slide and onto firm footing. This study was intended to develop
practical dynamic tests of inflatable beam strength that can be
implemented during the developmental manufacturing process for escape
slides to identify and correct inadequate inflatable beam strength. The
result was the development of a practical test that uses sandbags to
simulate human evacuees who are bunched together, tobaggan style,
during movement down the slide. The test provides data essentially
equivalent to that obtained with human test subjects and also provides
substantial benefits to human test subject safety. Additional tests of
the structural integrity of the escape slide girt (attachment-to-
aircraft) were also developed to standardize the test procedures for
girt strength. Prior manufacturing tests had utilized 2 challenges:
static loading of the girt attachment by sandbags laid along the
erected slide surface and lateral loading of the girt by a 25-knot wind
applied horizontally to the side of the erected escape slide. The new
tests use both symmetrical and asymmetrical loading of the girt in a
tensile test machine.
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23) *RADAR BEACONS

TEST AND EVALUATION, MAINTENANCE, OPTIMIZATION, DETECTORS,

INTERFACES,
PROCESSING EQUIPMENT, AIR TRAFFIC CONTROL SYSTEMS, OPERATIONAL
EFFECTIVENESS, LONG RANGE(TIME), LONG RANGE(DISTANCE), EXTERNAL,
VERMONT, SURVEILLANCE, RADAR STATIONS, DUAL CHANNEL, NEW

HAMPSHIRE

ID (25) ARSR(AIR ROUTE SURVEILLANCE RADAR MODEL 24)

AB (27) This document reports the findings of the performance and operational
evaluation tests conducted on the Mode Select (Mode S) Beacon System,
in a full Mode S mode, enroute configuration collocated with a Common
Digitizer Model-2 (CD-2) and Air Route Surveillance Radar (ARSR)
system. The tests were conducted at the Federal Aviation Administration
(FAA) William J. Hughes Technical Center and at the enroute Mode S
keysite located at the St. Albans, Vermont, long range radar facility
in conjunction with Boston Air Route Traffic Control Center (ARTCC),
located in Nashua, New Hampshire. The Mode S systems under test were
fully configured, dual-channel systems having all required external
interfaces connected to actual National Airspace System (NAS)
equipment, with the exception of the Maintenance Processor Subsystem
(MPS), which was not ready for integration with the Mode S at the time
of these tests. A combination of system optimization, surveillance
performance and operational suitability testing were performed as part
of this Operational Test and Evaluation (OT&E) effort. Test goals were
to ensure proper operation of the Mode S sensor in Mode S mode of
operation for an enroute configuration, while integrated with
appropriate NAS equipment. The tests were conducted in accordance with
procedures for OT&E stated in FAA Order 1810.4B. The format of this
test report is in accordance with FAA-STD-024b.
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RESEARCH
TI (6) Federal Aviation Administration Plan for Research, Engineering &
Development, 1998.
(11) Feb 1998
(12) 183 Pages
N (18) XH-XD
(20) Unclassified report
(21) Report to the United States Congress.
DE (23) *CIVIL AVIATION, *RESEARCH MANAGEMENT
MANAGEMENT PLANNING AND CONTROL, AIR TRAFFIC CONTROL SYSTEMS,
HUMAN
FACTORS ENGINEERING, AVIATION SAFETY, AIRPORTS, AVIATION MEDICINE,
PROJECT MANAGEMENT
AB (27) This report contains plans for research and development within the FAA
for 1998. Partial contents include: Objectives, aviation community
initiatives, long-term research, and program area descriptions of air
traffic services, airports technology, aircraft safety, aviation
security, human factors and aviation medicine, environment and energy,
and R,E&D program management.
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Master Plan (TEMP)
DN (9) Technical note
AU (10) Weber, Ronald
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11) Feb 1998
G (12) 92 Pages
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C (20) Unclassified report
E (23) *AIRPORT RADAR SYSTEMS, *SURVEILLANCE
TEST AND EVALUATION, REQUIREMENTS, DIGITAL SYSTEMS, AIR FORCE,
DEPARTMENT OF DEFENSE, DETECTORS, DECISION MAKING, PRODUCTION,
OPERATIONAL READINESS, TERMINAL FLIGHT FACILITIES, PROCUREMENT,
SEARCH
RADAR
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ADMINISTRATION), DASR(DIGITAL AIRPORT SURVEILLANCE RADAR),
TEMP(TEST

AND EVALUATION MASTER PLAN), AMS(ACQUISITION MANAGEMENT SYSTEM),

PSR(PRIMARY SURVEILLANCE RADAR), MSSR(MONOPULSE SECONDARY

SURVEILLANCE
RADAR)

AB (27) The Airport Surveillance Radar, Model 11 (ASR-11) is a joint Federal
Aviation Administration (FAA)/Department of Defense (DoD) procurement
program with the United States Air Force (USAF) assuming overall lead
responsibility. The DoD has designated their program as the Digital
Airport Surveillance Radar (DASR). A joint FAA/DoD Test and Evaluation
(T&E) program will be conducted in order to support a joint production
decision. A Memorandum of Agreement (MOA) between the two agencies
defines overall roles and responsibilities for each agency in
accomplishing this effort. This ASR-11 Test and Evaluation Master Plan
(TEMP) provides an overview of the joint FAA/DoD test program. It
outlines the approach and philosophy to be implemented by the FAA to
ensure that all FAA test requirements are met. It assigns
responsibilities for each T&E phase, defines requirements for test
readiness and acceptance, and identifies how each critical issue and
major systems requirement will be tested. The FAA test program outlined
in this TEMP will be accomplished in accordance with the Acquisition
Management System (AMS) T&E Process Guidelines.

AN (1) AD-A339 254/XAG
FG (2) 010600
050200
060500
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
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AU (10) Collins, W. E.
Wayda, M. E.
D (11) Jan 1998
G (12) 82 Pages
N (18) XH-XD
C (20) Unclassified report
DE (23) *CIVIL AVIATION, *INDEXES, *AVIATION MEDICINE
UNITED STATES GOVERNMENT, REPORTS, HISTORY, MEDICAL RESEARCH
D (25) CARI(CIVIL AEROMEDICAL RESEARCH INSTITUTE), FEDERAL AVIATION
ADMINISTRATION, OFFICE OF AVIATION MEDICINE
AB (27) An index to Federal Aviation Administration Office of Aviation Medicine
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Reports (1964-1997) and Civil Aeromedical Institute Reports is
presented for those engaged in aviation medicine and related
activities. The index lists all FAA aviation medicine reports published
from 1961 through 1997: chronologically (pp. 1-43), alphabetically by
author (pp. 45-52), and alphabetically by subject (pp. 53-75). A
foreword illustrates historical aspects of the Civil Aeromedical
Institute's 35 years of service, describes the index's sections, and
explains how to obtain copies of published Office of Aviation Medicine
technical reports.
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SECURITY
Criminal Acts Against Civil Aviation, 1998.
1) 1998
2) 85 Pages
8) XH-DOT
0) Unclassified report
(23) *SECURITY, *CIVIL AVIATION, *CRIMES
AIRCRAFT, RISK, THREATS, ATTACK, REPORTS, AERONAUTICS, CASE STUDIES,
RECORDS, BOMBING
(27) This report, entitied Criminal Acts Against Civil Aviation, is a
compilation of hijackings, bombings, and other significant criminal
acts against civil and general aviation interests worldwide. Criminal
Acts Against Civil Aviation is a publication of the Federal Aviation
Administration's Office of Civil Aviation Security. This document
records incidents that have taken place against civil aviation aircraft
and interests worldwide. Criminal Acts has been published each year
since 1986. Incidents recorded in this report are summarized in
regional geographic overviews. Feature articles focus on case histories
or on specific aviation-related issues. Incidents are also sorted into
one of seven categories and compared over a five-year period. In
addition, charts and graphs have been prepared to assist the reader in
interpreting the data. The cutoff date for information in this report
is December 31, 1998. A new appendix, Appendix G, appears in this
year's Criminal Acts report. This appendix identifies which aviation
incidents in the past five years are considered politically-motivated
acts. Incidents for 1998 in this category are so identified in the
individual incident summaries contained in the geographic regional
reports.
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TI (6) Effect of Free Flight Conditions on Controller Performance, Workload,
and Situation Awareness

DN (9) Technical note

AU (10) Endsley, Mica R.
Mogford, Richard H.
Allendoerfer, Kenneth R.
Snyder, Michael D.
Stein, Earl S

D (11) Dec 1997
(12) 53 Pages
RS (14) DOT/FAA/CT-TN97/12
N (18) XH-XD
RC (20) Unclassified report

DE (23) *PERFORMANCE(HUMAN), *WORKLOAD, *AIR TRAFFIC CONTROLLERS,

*FREE FLIGHT
COMMERCIAL AIRCRAFT, AIR TRAFFIC CONTROL SYSTEMS, AIR SPACE,

AVIATION
SAFETY, AWARENESS

AB (27) Free flight represents a major change in the way that aircraft are
handled in the National Airspace System. It has the potential to
significantly increase airspace utilization and, by doing so, improve
aircraft throughput. The degree to which these objectives can be met
without compromising aircraft safety will depend on appropriate changes
in the air traffic control system. This study provides an evaluation of
some of the potential effects of free flight on controllers' ability to
maintain an accurate and complete picture of the traffic situation.
This picture or mental representation is essential for monitoring and
separation functions. The study revealed that, using current
technology, some aspects of free flight may adversely influence the
situation awareness and performance of controllers. The results provide
information on some possible consequences of free flight that should be
explored in future research.
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Tl (6) Automation in General Aviation: Two Studies of Pilot Responses to
Autopilot Malfunctions

DN (9) Final rept

AU (10) Beringer, Dennis B.

Harris, Howard C., jr

11) Dec 1997

G (12) 26 Pages

S (14) DOT/FAA/AM-97/24

N (18) XH-XD
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23) *MALFUNCTIONS, *AUTOMATIC PILOTS

AUTOMATION, AIRFRAMES, APPLIED PSYCHOLOGY, FLIGHT SIMULATION,

WARNING
SYSTEMS, INSTRUMENT FLIGHT

AB (27) Study 1 examined four automation related malfunctions (runaway pitch
trim up, roll servo failure, roll sensor failure, pitch drift up) and
subsequent pilot responses. Study 2 examined four additional
malfunctions; two more immediately obvious (runaway pitch trim down,
runaway roll servo) and two subtler (failed attitude indicator, pitch
sensor drift down) than those in Study 1, and the effect of an auditory
warning. Data collection was performed in the Civil Aeromedical
Institute's Advanced General Aviation Research Simulator, configured as
a Piper Malibu. Results suggest that maladaptive responses to some of
these failures may, in a significant percentage of cases, lead to
significant altitude loss, overstress of the airframe, disorientation
of the pilot, or destruction of the aircraft. Percentages of successful
recoveries, detection/correction times, and related indices of
performance are discussed in the context of malfunction type, flight
profile, and auditory alerts.
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Dec 1997
29 Pages
DOT/FAA/CT-TN97/2
8) XH-XD
0) Unclassified report
DE (23) *SPEECH RECOGNITION, *VOICE COMMUNICATIONS, *AIR TRAFFIC
CONTROL
TERMINAL AREAS
AIRCRAFT MAINTENANCE, PERFORMANCE(HUMAN), HUMAN FACTORS
ENGINEERING,
FEASIBILITY STUDIES, SPEECH TRANSMISSION, MAN COMPUTER INTERFACE,
WORKLOAD, AIR TRAFFIC CONTROLLERS, MACHINE CODING, USER FRIENDLY
AB (27) This document presents the findings of a voice technology study that
evaluated the potential of a speech to text and voice recognition
system to support an Airway Facilities maintenance task. Researchers
conducted the test at an Airport Surveillance Radar (ASR)-9 site at the
William J. Hughes Technical Center. Thirteen Airway Facilities
specialists completed the procedure twice, once with the voice
technology system and again with a paper manual. The results showed no
differences in task completion time or workload, suggesting that the
voice technology system was no more time consuming or difficult to use
than a traditional paper manual. The voice recognition rate was 86.6%.
Questionnaire responses showed that users found the voice technology
system understandable, easy to control, and responsive to voice
commands. When asked to compare voice technology to the use of a paper
manual for the Air Traffic Control Beacon Interrogator (ATCBI)-5
maintenance procedure, study participants indicated that the voice
technology system made the maintenance task easier to perform, was more
efficient and effective than a paper manual, and would be better for
handling large amounts of information. Researchers concluded that this
study resulted in a successful demonstration of voice technology for
the Airway Facilities maintenance procedure. It was recommended that
further, more extensive studies be conducted using voice technology
systems in a wider variety of Airway Facilities environments and tasks.
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DE (23) *TEST AND EVALUATION, *PERFORMANCE(HUMAN), *AIR TRAFFIC CONTROL
SYSTEMS, *ERROR ANALYSIS
SCENARIOS, FUNCTIONS, VALIDATION, EXPERIMENTAL DESIGN,

COMMUNICATION
EQUIPMENT, CORRELATION, LIMITATIONS, AIR SPACE, HIGH ALTITUDE, SELF
OPERATION, AVIATION PERSONNEL, VOICE COMMUNICATIONS,
CONDITIONING(LEARNING), HABITUATION LEARNING

ID (25) ATC(AIR TRAFFIC CONTROL), ATWIT(AIR TRAFFIC WORKLOAD INPUT

TECHNIQUE),
GENERIC SECTOR

AB (27) This En Route Generic Airspace Evaluation is one of a series of air
traffic control (ATC) simulation experiments. It is directed toward
development and validation of the use of generic airspace for use in
ATC research and development. For this project, generic refers to a
sector that embodies the important elements of an en route sector
including airways, en route radar performance, restricted areas, and
radar procedures. In a generic sector, conditions are standardized.
This is a significant advantage over using each controller's home
sector where many factors vary such as familiarity and sector
complexity. Experienced Federal Aviation Administration personnel
developed and tested this en route generic airspace. The design was
based on a typical high-altitude sector used in many en route centers.
In addition, the sector was designed to facilitate rapid learning. In
this experiment, experienced controllers performed their normal
functions working with realistic traffic scenarios presented by a high
fidelity ATC simulator. Voice communication equipment enabled
controllers to issue commands to remote simulation pilots. The results
showed that three performance measurement categories (Air Traffic
Workload Input Technique (ATWIT) ratings, system effectiveness
measures, and controller self ratings of performance) showed high
correlations between the generic and home sectors.
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DE (23) *FIRE RESISTANT MATERIALS
COMMERCIAL AIRCRAFT, POLYMERS, COMPOSITE MATERIALS, COMBUSTION,
AVIATION ACCIDENTS, THERMOPLASTIC RESINS, FLAMMABILITY,

THERMOSETTING
PLASTICS, FIRE SAFETY, AIRCRAFT CABINS

AB (27) This report provides an overview of the research being conducted by the
Federal Aviation Administration (FAA) to develop fire safe cabin
materials for commercial aircraft. The objective of the Fire-Resistant
Materials program is to eliminate burning cabin materials as a cause of
death in aircraft accidents. Long-term activities include the synthesis
of new, thermally stable, low fuel value organic and inorganic polymer
systems. The synthesis effort is supported by fundamental research to
understand polymer combustion and fire resistance mechanisms using
numerical and analytic modeling and the development of new
characterization techniques.
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DE (23) *ENVIRONMENTS, *HUMAN FACTORS ENGINEERING, *AIR TRAFFIC
CONTROLLERS,
*/OICE COMMUNICATIONS, *VOCODERS
SIMULATION, PERFORMANCE(HUMAN), PILOTS, AIR TRAFFIC CONTROL
SYSTEMS,
SOLUTIONS(GENERAL), HELICOPTERS, COMMUNICATION AND RADIO
SYSTEMS,
WORKLOAD, BANDWIDTH, NOISE POLLUTION, ANALOG SYSTEMS, CHANNELS,
BACKGROUND NOISE, JET AIRCRAFT NOISE, AIRCRAFT NOISE
AB (27) Vocoders offer a potential solution to radio congestion by digitizing
human speech and compressing the signal to achieve low bandwidth voice
transmissions. A reduction in bandwidth will allow the addition of more
communication channels to the system and reduce radio congestion. This
air traffic control simulation study is the second phase of a research
effort to compare the effectiveness of two 4.8 kbps vocoders
(designated as A and B for test purposes) with the current analog radio
communication system. Sixteen air traffic controllers from Level 5
Terminal Radar Approach Controls participated in the study and
performed 12 one hour traffic scenarios over 3 days of testing.
Scenarios consisted of medium and high traffic volumes designed to
produce different levels of controller tasidoad. The communications
configuration allowed each simulation pilot to transmit with jet,
propeller, or helicopter background noises. The results indicated that
the vocoders did not affect controller workload or performance. In
general, intelligibility and acceptability ratings were highest for
analog radio, slightly lower for vocoder B, and lowest for vocoder A.
In addition, intelligibility and acceptability ratings were highest for
jet background noise, slightly lower for propeller background noise,
and lowest for helicopter background noise. Controller taskload had no
effect on intelligibility and acceptability. This human factors
evaluation indicated that both vocoders were highly intelligible and
acceptable for air traffic control environments. Even the least
preferred vocoder did not substantially interfere with controller
performance. This study suggests that vocoder technology could replace
the current analog radio system in the future.
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AB (27) This report documents the results of a field study conducted to sample
the technical health of transponders carried by General Aviation (GA)
aircraft currently operating in the National Airspace System (NAS).
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POWER
SUPPLY), ARTS(AUTOMATED RADAR TERMINAL SYSTEM), ASR-8(AIRPORT
SURVEILLANCE RADAR MODEL 8)

AB (27) The Sensis Target Data Extractor Model 2000d (TDX 2000D) is a
Commercial Off The Shelf (COTS) radar signal and data processing
system. It is designed to interface with analog radar and beacon
systems to produce digital target reports and digital weather vector
reports. The system consists of one Signal Distribution Unit (SDU), two
redundant Target Data Extractor (TDX) units, a local and remote Control
and Maintenance Console (CMC), and an Uninterruptable Power Supply
(UPS). This document defines the overall planning, test activities, and
coordination associated with the Test and Evaluation (T&E) of the TDX
2000d and Automated Radar Terminal System (ARTS) Interface Unit (AlU)
for the Airport Surveillance Radar Model 8 (ASR-8) and its co-located
beacon system. The T&E will determine system performance and verify
integration with the Standard Terminal Automation Replacement System
(STARS) and the ARTS IIA. Test results will aid in the development of
National Certification procedures for the TDX 2000d and AlU. The tests
will be performed at the Federal Aviation Administration (FAA) william
J. Hughes Technical Center, Dobbins Air Force Base (AFB), and at the
Atlanta Terminal Radar Approach Control (TRACON) facility. The T&E will
consist of Integration tests and limited Operational tests. Technical
Center Integration tests will verily that the TDX 2000d and MU can
correctly communicate with external National Airspace System (NAS)
equipment (i.e., STARS, ARTS IIA) and evaluate the NAS end-to-end
performance. Operational tests will evaluate the effectiveness and
suitability of the TDX 2000d and AlU when integrated into NAS.
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RN (18) DOT/FAA/AM-97/21
XH-XD
RC (20) Unclassified report
DE (23) *PATHOGENIC MICROORGANISMS, *BLOOD, *OCCUPATIONAL DISEASES
HEALTH, SAFETY, AVIATION ACCIDENTS, PERSONNEL, ACCIDENT
INVESTIGATIONS
ID (25) *BLOODBORNE PATHOGENS, OSHA(OCCUPATIONAL SAFETY AND HEALTH
ADMINISTRATION)
AB (27) The Occupational Safety and Health Administration (OSHA) amended 29 CFR
part 1910 in 1991 to include regulations addressing occupational
exposure to bloodborne pathogens (BBP). The rule affects all employees
who have the potential for occupational exposure to these pathogens. An
accident scene presents significant challenges in terms of implementing
a program which was primarily envisioned to affect personnel in
“traditional" healthcare delivery facilities; the OSHA requirements now
had to be met in the chaotic, inhospitable, and logistically difficult
environment of an aircraft accident site.
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DN (9) Final rept
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DE (23) *DECISION MAKING, *WEATHER, *AVIATION SAFETY
LINEAR SYSTEMS, PILOTS, TERRAIN, PRECIPITATION, FLIGHT, VISIBILITY,
GEOGRAPHIC AREAS, INFORMATION PROCESSING, CEILING
AB (27) An investigation was conducted of the values, or worth functions,
pilots attribute to weather and terrain variables in making decisions
about flight in a single engine aircraft under visual flight rules.
This study replicated earlier exploratory research (Driskill,
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Weissmuller, Quebe, Hand, Dittmar, and Hunter, 1997) that used data
from a single geographic area. The present study obtained data from
pilots in six geographic regions of the United States. The results of

this study confirm the three tentative hypotheses suggested by the data
from the initial study: (1) Cognitive processes that pilots utilize in
making aeronautical decisions can be modeled using regression methods;
(2) The values pilots associate with varying levels of ceiling,

visibility, and precipitation are a function of the terrain over which

the flight is made; and (3) While values differ among pilots, specific
policies can be found to describe how they assign weights in making
decisions about beginning or continuing a flight. Generally, pilots use

a compensatory decision strategy, combining the weather variables in
making judgments about flight by compensating for poor conditions in
one variable with better conditions in other variables. However, under
some circumstances, pilots also tend to employ a worst factor strategy;
that is, pilots appear to have personal standards for either ceiling,
visibility, or precipitation, below which they become reluctant to make

a flight.
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DE (23) *WEATHER, *METEOROLOGICAL DATA, *AIRPORT RADAR SYSTEMS, *AIR

TRAFFIC
TEST AND EVALUATION, ACCEPTANCE TESTS, TEST BEDS, VALIDATION,
DEMONSTRATIONS, EFFICIENCY, PROCESSING EQUIPMENT, DELAY
ID (25) WSP(WEATHER SYSTEMS PROCESSOR), DEMVAL(DEMONSTRATION
EVALUATION),
RESEARCH AND DEVELOPMENT
AB (27) Research and development of the Weather Systems Processor (WSP) is



being accomplished in an effort to satisfy one of the Federal Aviation
Administration's (FAA) performance goals in the area of System
Efficiency, which is to develop and demonstrate the capability of new
systems to decrease the rate of delays due to weather by 10 percent by
the year 2002. This plan addresses the Massachusetts Institute of
Technology/Lincoln Laboratory (MIT/LL) Demonstration Validation
(DEMVAL) of the test bed WSP at their Terminal Radar Development
Facility (TRDF) in Albuquerque, New Mexico. This DEMVAL began in
November 1995, and will continue through 1997. The purpose of this plan
is to provide an overview of the MIT/LL DEMVAL to assist the FAA with
its DEMVAL monitoring responsibilities, and with future WSP Test and
Evaluation (T&E) activities, including Development Test and Evaluation
(DT&E) and Production Acceptance Test and Evaluation (PAT&E) monitoring
and System Test conduct.
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C (20) Unclassified report
23) *FLIGHT PATHS, *AIR TRAFFIC, *AIR TRAFFIC CONTROLLERS
PERFORMANCE(HUMAN), AIR TRAFFIC CONTROL SYSTEMS, AIRPORT RADAR
SYSTEMS,
AIR NAVIGATION, AIR SPACE, CIVIL AVIATION, FLIGHT MANEUVERS,
WORKLOAD,
AVIATION SAFETY, ALTITUDE, FLIGHT SIMULATION, VISUAL FLIGHT RULES,
TRANSITION FLIGHT
ID (25) RVSM(REDUCED VERTICAL SEPARATION MINIMA)
AB (27) The Reduced Vertical Separation Minima (RVSM) experiment resulted from
the North Atlantic Systems Planning Group (NATSPG) conclusion to carry
out studies aimed at achieving early implementation of RVSM in the
North Atlantic Region. RVSM is an approved International Civil Aviation
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AN (

Organization (ICAO) concept to reduce aircraft vertical separation from
the Conventional Vertical Separation Minima (CVSM) of 2000 ft to 1000

ft, between flight level (FL) 290 and FL 410, within a designated

portion of the North Atlantic Region. RVSM Phase 3 simulation studies
were conducted in October 1995 at the Miami Air Route Traffic Control
Center Dynamic Simulation Laboratory. The study investigated workload
effects and the feasibility of transitioning aircraft to and from CVSM

and from and to RVSM within radar sectors R1, R60, R62, and R63 under
various traffic conditions. Generally, RVSM conditions proved to be

more workload intensive than CVSM conditions. However, even though
workload was increased, there was no corresponding increase in
operational errors or deviations with RVSM when compared to CVSM. Both
controller and Technical Observer ratings revealed that interval and
post-run workload ratings were either equal or higher for RVSM under
contingency/emergency (RVSM-E) conditions when compared to normal RVSM
conditions. Analysis of operational errors revealed the same trend;

more errors were reported during RVSM-E Therefore, guidelines to handle
potential complications such as radar outages and bad weather need to
be developed before RVSM can be safely implemented. The results of the
simulation generally indicate that RVSM implementation is feasible in

the Western Atlantic Track Route System region. Although controllers
expressed concerns about safety in maintaining separation and
transitioning aircraft to and from RVSM altitudes, most indicated their
comfort level would inc
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DE (23) *COMMUNICATION EQUIPMENT, *AIR TRAFFIC CONTROL SYSTEMS,
*VOCODERS

HUMAN FACTORS ENGINEERING, COMMUNICATION AND RADIO SYSTEMS,
DIGITAL

COMMUNICATIONS, VOICE COMMUNICATIONS, DIGITAL RECORDING SYSTEMS
ID (25) AERONAUTICAL COMMUNICATIONS
AB (27) Communication congestion is a major problem facing the air traffic

control system. Vocoders offer a potential solution to this problem by

compressing a digitized human speech signal to achieve low bandwidth

voice transmissions. Air traffic controllers and pilots must find new

systems usable and acceptable before the FAA authorizes implementation.

This study compared the performance of two 4.8 kbps vocoders

(designated as A and B) with the current analog radio system. Two

hundred and seven current air traffic controllers participated in the

study. Participants listened to recorded audio messages and provided

written responses. The dependent measures included both subjective

ratings and objective measures of intelligibility and acceptability.

The research design controlled the independent measures of sex of

speaker, background noise, and communication equipment. The results

indicated that analog radio and vocoder B communications scored

subjectively similar. Participants rated radio higher than vocoder B in

intelligibility and vocoder B higher than radio in acceptability. They

gave Vocoder A the lowest ratings using the subjective scales. An

objective message completion test revealed that vocoder B was more

intelligible than vocoder A. The results found no generally preferred

sex of speaker for vocoder transmissions. There were no major effects

of cockpit background noise on the communications.
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DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *SEARCH RADAR, *RADAR BEACONS
TEST AND EVALUATION, OPTIMIZATION, OPERATIONAL EFFECTIVENESS,
RADAR
RECEIVERS, RADAR STATIONS, DUAL CHANNEL
ID (25) ATCBI(AIR TRAFFIC CONTROL BEACON INTERROGATORS)
AB (27) This document reports the findings of the operational evaluation tests
conducted on the Interim Beacon Initiative (IBl) mode, enroute
configuration of the Mode Select Beacon System (Mode S) . The tests
were conducted at the Parker radar facility in Denver, Colorado, site
of the first enroute Mode S system delivery. The Mode S system under
test was a fully configured, dual-channel sensor having all required
external interfaces connected to actual National Airspace System (NAS)
equipment. A combination of system optimization, surveillance
performance evaluation, and operational suitability testing were
performed as part of this Operational Test and Evaluation (OT&S)
effort. Test goals were to ensure proper operation of the Mode S sensor
in 1BI mode for an enroute configuration, while integrated with
appropriate NAS equipment. The tests were conducted in accordance with
procedures for OT&E stated in FAA Order 1810.4B. The format of this
test report is in accordance with FAA-STD-024b.
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AB (27) Effective communication among air safety professionals is only as good
as the information being communicated. Data sharing cannot be effective
unless the data are relevant to aviation safety problems, and decisions
based on faulty data are likely to be invalid. The validity of aviation
safety data depends on satisfying two primary characteristics. Data
must accurately represent or conform to the real world (conformance),
and it must be relevant or useful to addressing the problems at hand
(utility). The Federal Aviation Administration, in efforts to implement
the Safety Performance Analysis System (SPAS), identified significant
problems in the quality of the data which SPAS and FAA air safety
professionals would use in defining the state of aviation safety in the
United States. These finding were reinforced by Department of
Transportation Inspector General and General Accounting Office
investigations into FAA surveillance of air transport operations. Many
recent efforts to improve data quality have been centered on
technological solutions to the problems. These technical approaches are
closely related to earlier "quality control" methodologies. They
concentrate on reducing errors in the data (conformance), but they
cannot adequately address the relationship of data to need (utility).
Sandia National Laboratories (Sandia), working with the FAA's Airport
and Aircraft Safety Research and Development Division and the Flight
Standards Service, has been involved in four programs to assist FAA in
addressing their data quality problems. The Sandia approach has been
data-driven rather than technology-driven. In other words, the focus
has been on first establishing the data requirements by analyzing the
FAA's surveillance and decision-making processes.
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DE (23) *\WEATHER, *WEATHER FORECASTING, *HUMAN FACTORS ENGINEERING
CONTROL, REQUIREMENTS, CONFIGURATIONS, ADVERSE CONDITIONS,

TIMELINESS,

WORKLOAD, MENU

ID (25) *AWC(AVIATION WEATHER CENTER)

AB (27) This report describes the human factors evaluation of the Aviation
Weather Center (AWC) forecaster work area conducted by ACT-320 at AWC
in Kansas City, Missouri, from October 30 through November 3,1995, and
November 14 through November 17, 1995. The evaluation of the AWC
forecaster work area revealed several issues that impacted the
performance, comfort, and workload of forecasters. The following
problems could create considerable unnecessary task loading on the
forecaster during severe weather conditions: a. Awkward workspace
arrangement, b. Poorly organized menu systems, c. Lack of a help
system/reference information, and d. The need for excessive control
actions. Given the requirement for timeliness in the forecaster's
tasks, care should be taken to resolve any problems that may hinder
performance or increase workload. Implementation of recommended
solutions as well as an ergonomically designed workspace should provide
forecasters with a future work area that shows improvement over the
current configuration.
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23) *WEATHER, *FORECASTING

GRIDS, ICE FORMATION, METEOROLOGICAL DATA, INFLIGHT

AB (27) This report summarizes the Aviation Impact Variable (AlV) Editor
evaluation conducted at the Aviation Weather Center (AWC) in Kansas
City, Missouri, by ACT-320, from February 13 through 23, 1996. The AIV
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Editor was developed by the Forecast System Laboratory (FSL) to enable
forecasters to view and edit weather data grids used to issue Airmen
Meteorological Statements (AIRMETS) . The current prototype version
addresses in flight icing potential only. Many users indicated that
training was inadequate; therefore, they were uncomfortable using
several editor functions, especially the higher level concepts (i.e.,
Vertical Interpolation, Algorithmic Parameters, and Volume Viewer). The
effect of training was evident in the results, as the higher level

concepts received less than acceptable utility and ease of use ratings
while most other concepts received acceptable ratings. However, almost
all require some improvement. The conclusions and recommendations
contained within this report should be assessed for their feasibility

and integrated into the AlV Editor, if possible. While these
recommendations will not resolve every problem, they will, if
implemented overcome many problems currently experienced by the
forecaster.
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DE (23) *SIMULATORS, *AIRCRAFT CABINS
EMERGENCIES, MODULAR CONSTRUCTION, ILLUMINATION, PASSENGER
AIRCRAFT,
EXITS, EVACUATION
ID (25) *PASSENGER AIRCRAFT EVACUATION, *EXPERIMENTAL CABIN SIMULATOR
AB (27) Experimental research on issues related to emergency evacuation of a
passenger aircraft cabin have tended to use existing aircraft cabins.
While a great deal of useful information has been collected, these
facilities have limited capabilities to be configured to investigate
new or unusual cabin arrangements. A concept design for a flexible
cabin simulator has been completed and is described. The proposed
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facility can simulate any aircraft cabin from a small, commuter
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category aircraft through a multi-aisle, multi-deck mega-jumbo
transport. The simulator allows full flexibility in terms of exit type

and placement, location and design of interior monuments, and the size
and layout of the passenger cabin. Experimental control is possible of
interior and exterior illumination levels, the presence of vision

obscuring smoke, and the door sill height when using evacuation slides.
Built from modular sections, it might be used in the future to

investigate new and unusual cabin designs, such as the flying wing. The
proposed simulator is described to illustrate its versatility. The
associated building and project costs are also discussed.
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23) *AIR TRAFFIC CONTROL SYSTEMS, *PERSONNEL SELECTION, *ELECTRONIC
TECHNICIANS
TEST AND EVALUATION, MAINTENANCE, TRANSPORTATION, SKILLS, HUMANS,
TOOLS, COMPUTER ARCHITECTURE, COSTS, BASE LINES, SPECIALISTS
ID (25) NAS(NATIONAL AIRSPACE SYSTEM)
AB (27) Empirical data describing the mix of human abilities required to
operate and maintain the future National Airspace System (NAS)
architecture are presently lacking. A research program is proposed to
develop the scientific tools and collect data to describe and assess
the mix of abilities likely to be required of future Federal Aviation
Administration air traffic control specialists, electronics
technicians, and transportation system specialists. The first phase of
the proposed research program is to develop a baseline profile
describing the skills, abilities, and knowledge required to use,
operate, and maintain the current NAS architecture. The second phase of
the program is to develop and apply scientific tools to identify
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changes in personnel selection requirements in parallel with air

traffic control and maintenance systems development. The third step in
the research program is to develop, validate, and deliver new personnel
selection technologies to reflect the human ability and performance
needs of the future NAS architecture. The research program is designed
to provide agency managers with the selection tools needed to manage
personnel costs, inevitable generational change in the technical
workforces, and technological innovation in air traffic control and
maintenance systems.
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TEST AND EVALUATION, DECISION MAKING, OPERATIONAL EFFECTIVENESS,

WEATHER FORECASTING, WIND SHEAR

ID (25) WSP(WEATHER SYSTEM PROCESSOR)

AB (27) This Test and Evaluation Master Plan (TEMP) describes technical and
operational testing requirements, general methodology, and
responsibilities for the comprehensive system testing of the Weather
System Processor (WSP) National Airspace System (NAS) subsystem. This
TEMP further establishes an agreement between the developing
organization, the user, and the tester to support acquisition
decisions, by identifying areas of technical and operational risk, by
defining a comprehensive plan to address and resolve the risk, and by
providing a structure for reporting the results. The WSP Test and
Evaluation Program will ensure that the WSP fulfills the Mission Needs
Statement (MNS), meets the requirements in the WSP Requirements
Document (RD), applicable NAS requirements, the WSP Specification,
applicable Interface Requirements Documents (IRDs), and relevant
contractor generated documents that have been approved by the
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Government.
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DE (23) *PYROLYSIS, *PHENOLIC PLASTICS, *FIRE SAFETY
REACTION KINETICS, POLYMERS, THERMAL DEGRADATION, FLAMMABILITY,
TRIAZINES, CHARRING, COMBUSTION PRODUCTS, THERMOGRAVIMETRIC
ANALYSIS
AB (27) A mass loss model for char forming polymers in fires is developed from
mechanistic pyrolysis kinetics. Under conditions of flaming combustion
the coupled rate equations for thermal degradation products and
reactants reduce to a single rate law for the residual mass. Exact
results are obtained from the mass loss history which include an
equilibrium char yield whose value depends only on the relative rates
of gas and char formation at a particular temperature. Reaction rate
constants for thermolysis of chemical bonds, gas production, and char
formation are determinable from parametric fits of the mechanistic
charring model to thermogravimetric data. Predictions of the
nonisothermal mass loss during constant heating rate experiments are in
agreement with experimental data over the expected range of validity.
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Manning, Carol A.
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DE (23) *PERSONNEL SELECTION, *AIR TRAFFIC CONTROLLERS
UNITED STATES, VALIDATION, PERFORMANCE(HUMAN), INTERNATIONAL, JOB
ANALYSIS, SWEDEN, GERMANY(EAST AND WEST), TEST
CONSTRUCTION(PSYCHOLOGY), UNITED KINGDOM

ID (25) FAA(FEDERAL AVAITION ADMINISTRATION)

AB (27) This report provides a review of research on air traffic controller
selection in the United States, Germany, the United Kingdom, and
Sweden. The development and validation of the multiple hurdle selection
system used by the US Federal Aviation Administration (FAA) from 1976
through 1992 is described first. The computer-administered test battery
that supplanted the second-stage screening conducted at the FAA Academy
is discussed next. Work by Eissfeldt for the German Air Navigation
Services at the Aerospace Research Establishment (DLR) in Hamburg is
reviewed. Job analysis, test battery development, and validation
research for the controller occupation in the United Kingdom is
presented next, followed by a description of the Swedish "MRU Project”
on controller selection. The report closes with a discussion of issues
surrounding controller job performance measurement. The advantages and
disadvantages of historical criteria, such as training records, are
reviewed. Alternative approaches to job performance measurement, such
as simulations and operational data replay and analysis, are then
described. The report closes with suggestions for future directions in
controller selection research.
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DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *WORKLOAD, *AIR TRAFFIC
CONTROLLERS,

*ATTENTION, *AWARENESS

STRATEGY, MONITORING, REPORTS, PASSIVE SYSTEMS, TIME, ERRORS
AB (27) A study was conducted to investigate factors underlying operational
errors (OEs) in en route air traffic control. Twenty active duty
controllers watched re-creations of OEs and were asked to report on
their situation awareness and workload on two occasions during the
re-creations. A total of 14 OEs were examined. Responses were analyzed
to determine how subjects allocated their attention while viewing the
scenarios. While observed patterns probably reflect necessary
prioritization schemes, attention strategies identified in this study
can be linked to data on factors underlying OEs. Both objective
taskload, as indicated by the number of aircraft being controlled, and
subjective workload were found to be related to controllers' ability to
report situation awareness information. Workload was found to be higher
at the time of the QE than at the other stop during the re-creation.
During high workload, controllers appeared to reduce attention paid to
certain aircraft and variables to maintain awareness of more important
information. Implications of this research are drawn for potential
problems in situation awareness under passive monitoring conditions
that may be present if certain forms of automation are introduced in
the future air traffic control system.
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AN (1) AD-A328 998/XAG
(2) 050900
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
TI (6) Personality Characteristics of Pre/Post-Strike Air Traffic Control
Applicants
DN (9) Final rept
AU (10) Schroeder, David J.
Dollar, Carolyn S.
D (11) Jul 1997
(12) 20 Pages
RS (14) DOT/FAA/AM-97/17
N (18
(20
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XH-XD
Unclassified report

— =



DE (23) *AIR TRAFFIC CONTROLLERS, *PERSONALITY
JOBS, DECISION MAKING, AIR TRAFFIC CONTROL SYSTEMS, WORK
AB (27) The 16 Personality Factors (16PF) test has been routinely administered
to personnel applying for Air Traffic Control Specialist (ATCS)
positions within the Federal Aviation Administration for more than 3
decades. This study was designed to assess the relationship between
personality characteristics of a group of post-strike applicants (1984)
with data gathered in the late 1960s to early 1970s (Karson and O'Dell,
1974). Additionally, the comparisons provide a baseline with which to
assess characteristics of the new controllers who will start to enter
the workforce as the post-strike workforce begins to retire following
the year 2000. Outcomes were consistent with previous findings, in
revealing that female and male ATCS applicants are brighter than the
average individual. When compared with the general population norms,
the applicant groups are less anxious, report higher self-discipline,
and are more emotionally stable. They are also more self-reliant and
assertive. These characteristics appear to be ideally suited for
applicants to an occupation that requires quick decision-making and
calm, thoughtful responses during emergencies.

AN (1) AD-A328 999/XAG
FG (2) 010100
010200
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
RESEARCH
TI(6) Video Landing Parameter Survey - John F. Kennedy International Airport.
DN (9) Final rept.
AU (10) DeFiore, Thomas
Micklos, Richard
Micklos, Richard
11) Jul 1997
G (12) 63 Pages
S (14) DOT/FAA/AR-96/125
N (18) XH-XD
C (20) Unclassified report
23) *AIRCRAFT LANDINGS, *APPROACH
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ANGLES, ROLL, PITCH(INCLINATION), YAW, PARAMETERS, RATES, SURVEYS,

AIRCRAFT DESIGN

ID (25) *LANDING PARAMETERS, SINK RATES, APPROACH VELOCITY

AB (27) The Federal Aviation Administration William J. Hughes Technical Center
is conducting a series of video landing parameter surveys at
high-capacity commercial airports to acquire a better understanding of
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typical contact conditions for a wide variety of aircraft and airports

as they relate to current aircraft design criteria and practices. The

initial parameter landing survey was conducted at John F. Kennedy (JFK)
International Airport in June 1994. Four video cameras were temporarily
installed along the north apron of runway 13L. Video images of 614
transport (242 wide-body, 264 narrow-body, and 108 commuter aircraft)
were captured, analyzed, and the results presented herein. Landing
parameters presented include sink rate; approach speed; touchdown
pitch, roll, and yaw angles and rates; off-center distance; and the
distance from the runway to the threshold. Wind and weather conditions
were also recorded and landing weights were available for most

landings. Since this program is only concerned with the overall

statistical usage information, all data were processed and are

presented without regard to the airline or the flight number.

Subsequent surveys have been conducted at Washington National runway 36
and at Honolulu International runway 8L, and these results will be
reported in future technical reports.

(1) AD-A329 009/XAG
G (2) 010200
(5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF

AVIATION
MEDICINE

TI (6) An Evaluation of Safety Seminars

Final rept

Hunter, David R.

Jul 1997

41 Pages

DOT/FAA/AM-97/16

8) XH-XD

0) Unclassified report

DE (23) *TRAINING, *PILOTS, *AVIATION SAFETY, *WORKSHOPS
MAINTENANCE, ORGANIZATIONS, AIRCRAFT

AB (27) Four versions of an evaluation form, each of which had a set of common
items, were distributed at safety seminars conducted by the Federal
Aviation Administration. These evaluation forms assessed participant
satisfaction with seminars, perceptions of the seminar content and the
presenter, frequency of attendance at seminars, aviation qualifications
and experience, seminar content, format and venue preferences, access
to computer and video technology for training delivery, self-perceived
knowledge and proficiency, training activities, and maintenance
activities. Seminar evaluation forms were received for 226 seminars,
representing approximately 66% of the FAA Flight Standards District
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Offices. A total of 5,615 seminar forms were received, approximately
equally divided among the four form versions. This represents
approximately 44% of the reported attendance at the 226 safety
seminars. Seminar participants consistently rated the seminars
favorably. Of the participants, 99% reported that they were satisfied
with the seminar, 99% would recommend seminars to fellow pilots, and
96% either definitely or probably will attend another safety seminar in
the next year. Data on computer and video ownership and use suggest
that computer-based training might be a feasible means for
disseminating training programs. Over half of the participants reported
membership in at least one flying organization, and almost half
reported that they had performed some preventive maintenance on an
aircraft during the previous six months. The data provided by the study
may be used to guide the content and format of future seminars, while
supporting the development of alternative forms of training delivery.

AN (1) AD-A329 026/XAG
FG (2) 010200
060500
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Stereochemical Determination of Selegiline Metabolites in Postmortem
Biological Specimens.
DN (9) Final rept.
AU (10) Kupiec, T. C.
Chaturvedi, A. K.
RD (11) Jul 1997
PG (12) 13 Pages
RN (18) DOT/FAA/AM-97/14
XH-XD
RC (20) Unclassified report
DE (23) *SAMPLING, *AVIATION ACCIDENTS, *MEDICAL SERVICES, *METABOLITES,
*TOXICOLOGY
AIRCRAFT, BIOLOGY, MOLECULES, ISOLATION, RESEARCH FACILITIES,
AMINES,
CHLORIDES, CASUALTIES, VOLATILITY, LABORATORIES, DRUGS,
IMMUNOASSAY,
GAS CHROMATOGRAPHY, BLOOD, URINE, AUTOPSY, MASS SPECTROMETRY,
COMBUSTION PRODUCTS, AMPHETAMINES, LEVODOPA
ID (25) SELEGILINE METABOLITES, METHAMPHETAMINE, AMPHETAMINE,
ENANTIOMERS,

B-74

DIASTETEOMERS, PARKINSON'S DISEASE, AIRCRAFT ACCIDENT
INVESTIGATION
AB (27) The Federal Aviation Administration's Toxicology and Accident Research
Laboratory determines the presence of drugs, volatiles, and primary
combustion gases in biological samples from aircraft accident victims
and also establishes any medical condition for which the drugs might
have been taken. In this study, findings related to an aircraft
accident are reported. Along with biological specimens from the pilot
of this fatal accident, two types of tablets found at the accident
scene were submitted for analysis. These tablets were identified as
levodopa and selegiline, commonly prescribed for the treatment of
Parkinson's disease. Selegiline, a stereospecific compound, is
biotransformed into (-)-N-desmethylselegiling, (-)-methamphetamine, and
(-)-amphetamine. During this process, the chiral center of the parent
molecule is not affected. The latter two levorotatory metabolites
cannot be easily distinguished by routine analysis from their
dextrorotary isomers, which are controlled substances. Therefore, it
was prudent to differentiate these isomers to prove or disprove the
controlled substance categorization. Initial immunoassay drug
screenings revealed the presence of amphetamine class drugs (867 ng/ml)
and amphetamine/methamphetamine (261 ng/ml) in urine and
methamphetamine (46 ng/ml) in blood. The gas chromatography-mass
spectrometry (CC/MS) results revealed the presence of methamphetamine
in the concentrations of 76 ng/ml of blood and 685 og/ml of urine. The
level of amphetamine was 52 ng/ml in blood and 320 ng/ml in urine. To
determine the stereospecificity of these amines, the isolated amines
from the biosamples were derivatized by a stereospecific agent,
(S)~(-)-N- (trifluoroacetyl)prolyl chloride, and characterized by a
CCIMS method to be levorotatory. The 2.14 ratio of (-)-methamphetamine
to (-)-amphetamine concentrations in the urine was consistent with a
sele

AN (1) AD-A329 055/XAG
FG (2) 010600
170703
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC
TI(6) Flight 2000, Path to Free Flight: Initial Program Plan.
RD (11) 16 Jul 1997
G (12) 172 Pages
RN (18) XH-XD
RC (20) Unclassified report
DE (23) *AIR TRAFFIC CONTROL SYSTEMS
INTEGRATED SYSTEMS, COST ESTIMATES, EFFICIENCY, PLANNING, AVIATION
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SAFETY, SYSTEMS MANAGEMENT, NATIONAL TRANSPORTATION SYSTEM
ID (25) *FLIGHT 2000 PROGRAM, PROCEDURES, CNS(COMMUNICATION NAVIGATION
AND
SURVEILLANCE), ADVANCED TECHNOLOGY
AB (27) Flight 2000 is an aggressive initiative to deploy and evaluate selected
planned air traffic management systems for the year 2005 NAS. Flight
2000 integrates for the first time the requisite systems, procedures,
and training necessary to provide improved NAS safety, security,
productivity, capacity, and efficiency at affordable operations and
maintenance costs. This integrated demonstration and validation will
begin in September 2000. The purpose of the Flight 2000 Initial Program
Plan is to provide the reader with a strategic overview and details
available at this stage in the planning process. The information
includes: an overview of the driving forces and vision behind Flight
2000; a discussion of the customers and partners; a depiction of the
benefits to be realized; a delineation of the operational concepts that
will deliver those benefits; a presentation of the service architecture
which will support the operational concepts; details of the
capabilities that enable implementation of the service architecture;
strategies to improve the certification of those technologies; a
schedule for implementing these strategies; and a cost estimate for
Flight 2000 based upon the above information.

AN (1) AD-A331 759/XAG
FG (2) 010300
201100
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
OFFICE OF AVIATION RESEARCH
Tl (6) Proceedings of the FAA-NASA Symposium on the Continued Airworthiness of
Aircraft Structures. Volume 1.
10) Bigelow, Catherine A.
11) Jul 1997
12) 330 Pages
18) DOT/FAA/AR-97/2-VOL-1
XH-XD
RC (20) Unclassified report
NO (21) ADA331760
DE (23) *CRACKING(FRACTURING), *AIRFRAMES, *FATIGUE(MECHANICS)
MATHEMATICAL MODELS, CORROSION, LIFE EXPECTANCY(SERVICE LIFE),
CRACK
PROPAGATION, LONG LIFE, AIRWORTHINESS
ID (25) AUTOMATED EVALUATIONS, CRACK DETECTION, RESIDUAL STRENGTH,
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NONDESTRUCTIVE INSPECTION

AB (27) This publication contains the fifty-two technical papers presented at
the FAA-NASA Symposium on the Continued Airworthiness of Aircraft
Structures. The symposium, hosted by the FAA Center of Excellence for
Computational Modeling of Aircraft Structures at Georgia Institute of
Technology, was held to disseminate information on recent developments
in advanced technologies to extend the life of high-time aircraft and
design longer-life aircraft. Affiliations of the participants included
33% from government agencies and laboratories, 19% from academia, and
48% from industry; in all 240 people were in attendance. Technical
papers were selected for presentation at the symposium, after a review
of extended abstracts received by the Organizing Committee from a
general call for papers.

AN (1) AD-A331 760/XAG
FG (2) 010300
201100
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
OFFICE OF AVIATION RESEARCH
Tl (6) Proceedings of the FAA-NASA Symposium on the Continued Airworthiness of
Aircraft Structures. Volume 2.
AU (10) Bigelow, Catherine A.
RD (11) Jul 1997
PG (12) 346 Pages
RN (18) DOT/FAA/AR-97/2-VOL-2
XH-XD
RC (20) Unclassified report
NO (21) ADA331759
DE (23) *CRACKING(FRACTURING), *AIRFRAMES, *FATIGUE(MECHANICS)
MATHEMATICAL MODELS, CORROSION, NONDESTRUCTIVE TESTING, LIFE
EXPECTANCY(SERVICE LIFE), CRACK PROPAGATION, LONG LIFE,
AIRWORTHINESS
ID (25) AUTOMATED EVALUATIONS, CRACK DETECTION, NONDESTRUCTIVE
INSPECTION,
RESIDUAL STRENGTH
AB (27) This publication contains the fifty-two technical papers presented at
the FAA-NASA Symposium on the Continued Airworthiness of Aircraft
Structures. The symposium, hosted by the FAA Center of Excellence for
Computational Modeling of Aircraft Structures at Georgia Institute of
Technology, was held to disseminate information on recent developments
in advanced technologies to extend the life of high-time aircraft and
design longer-life aircraft. Affiliations of the participants included



33% from government agencies and laboratories, 19% from academia, and
48% from industry; in all 240 people were in attendance. Technical

papers were selected for presentation at the symposium, after a review

of extended abstracts received by the Organizing Committee from a
general call for papers.

AN (1) AD-A329 207/XAG
FG (2) 230200
250400
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Human Factors Recommendations for Airborne Controller-Pilot Data Link
Communications (CPDLS) Systems: A Synthesis of Research Results and
Literature.
DN (9) Technical note
AU (10) Rehmann, Albert J.
RD (11) Jun 1997
G (12) 93 Pages
(14) DOT/FAA/CT-TN97/6
CT (15) SPO900-94-D-0001
RN (18) XH-XD
RC (20) Unclassified report
DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *HUMAN FACTORS ENGINEERING
POSITION(LOCATION), DEPARTMENT OF DEFENSE, FLIGHT CREWS,
SYNTHESIS,
DISPLAY SYSTEMS, DATA LINKS
ID (25) CPDLC(CONTROLLER-PILOT DATA LINK COMMUNICATIONS),
ADLG(AIRBORNE DATA
LINK GROUP), ATC(AIR TRAFFIC CONTROL), DEPARTMENT OF
TRANSPORTATION
AB (27) This document provides a synthesis of research results and literature
culminating in specific human factors recommendations for
Controller-Pilot Data Link Communications (CPDLC) systems. The report
concentrates on two major human factors top areas; system operability,
and system implementation. System operability includes issues such as
display location, crew alerting, and message formatting, etc. System
implementation includes issues such as situation awareness/party line,
airspace environment, mixed modality communications, etc. The findings
provide a synthesis of past Data Link research and specifically address
the work performed by or supported by the Technical Center's Airborne
Data Link Group (ADLG) over the past several years. The goal of the
Technical Center's research is to support rulemaking, certification,
and the testing of air traffic control (ATC) systems in end-to-end
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environments.

AN (1) AD-A326 753/XAG
FG (2) 050900
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
TI (6) Baseline Assessment of the National Association of Air Traffic
Specialists/Federal Aviation Administration Partnership.
DN (9) Final rept.
AU (10) Thompson, Richard C.
Hilton, Thomas F.
Behn, Lydia D.
11) May 1997
G (12) 32 Pages
S (14) DOT/FAA/AM-97/12
N (18) XH-XD
C (20) Unclassified report
E (23) *ORGANIZATIONS, *EMPLOYEE RELATIONS
DECISION MAKING, PERSONNEL MANAGEMENT, PERFORMANCE(HUMAN),
MORALE, BASE
LINES, TABLES(DATA), AIR TRAFFIC, COOPERATION, NEGOTIATIONS,
BARGAINING
ID (25) *NFP(NAATS AND FAA PARTNERSHIP), NAATS (NATIONAL ASSOCIATION OF
AR
TRAFFIC SPECIALISTS), FAA(FLIGHT AVIATION ADMINISTRATION), EMPLOYEE
EMPOWERMENT, EMPLOYEE INVOLVEMENT
AB (27) The Federal Aviation Administration's (FAA's) Flight Service Station
(FSS) management and the leadership of the National Association of Air
Traffic Specialists (NAATS) requested a baseline assessment of
organizational climate prior to full implementation of NAATS/FAA
Partnership (NFP) teams. The stated purpose of the NFP teams is to
increase employee empowerment and improve decision-making and
coordination within the organization.
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170703
170900
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Air Route Surveillance Radar Model 4 (ARSR-4) Operational Test and



Evaluation (OT&E) Final Report.

DN (9) Technical note

AU (10) Healy, Thomas A.

McDonald, Raymond K.

Pomrink, Robert F.

Conklin, William P.

11) May 1997

G (12) 234 Pages

S (14) DOT/FAA/CT-TN96/26

N (18) XH-XD

C (20) Unclassified report

23) *AIR TRAFFIC CONTROL SYSTEMS, *METEOROLOGICAL RADAR

TEST AND EVALUATION, ALGORITHMS, OUTPUT, REQUIREMENTS, UNITED

STATES,

COASTAL REGIONS, CAPACITY(QUANTITY), RESOLUTION, REPORTS,

ISOLATION,

OPERATIONAL EFFECTIVENESS, SHORT RANGE(TIME), LONG

RANGE(DISTANCE),

CUBA, POWER, LOSSES, MESSAGE PROCESSING, HAWAII, FAULTS, GUAM

ID (25) ARSR-4(AIR ROUTE SURVEILLANCE RADAR-4)

AB (27) The Air Route Surveillance Radar Model 4 (ARSR-4) is a
state-of-the-art, three-dimensional, long-range radar. The system is
being jointly procured by the Federal Aviation Administration (FAA) and
the U.S. military. This radar will replace aging height-finding and
long-range two-dimensional air search radars which are currently in
use. Forty-four ARSR-4 systems are scheduled for installation around
the coastal United States and in Hawaii, Guam, and Guantanamo Bay,
Cuba. This report presents the results of the Operational Test and
Evaluation (OT&E) of the ARSR-4 radar system. OT&E integration and
Operational tests were conducted in accordance with FAA order 1810.4B
to verify that the ARSR-4 is operationally suitable and effective and
can meet operational requirements when integrated into the National
Airspace System (NAS). Test results revealed that the ARSR-4 performs
most basic functions well. Improved coverage was noted in areas with a
history of poor coverage. Results also revealed that the ARSR-4 can
process and provide message outputs for a capacity load within the
primary coverage area. Controller comments were generally favorable
although several problems were identified during testing. The ARSR-4 at
Mt. Laguna had a significantly higher beacon split rate than the
ARSR-3. The ARSR-4 did not perform reliably during the test period. The
number of critical operational problems encountered was excessive. The
ARSR-4 did not consistently recover from a short-term power loss.
Several power related problems were discovered. Problems were also
discovered with the ARSR-4 Built-in Test (BIT) and Fault Isolation Test
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(FIT) functions and resolution algorithms.

AN (1) AD-A324 719/XAG
FG (2) 010600
060500
061000
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
MEDICINE
TI(6) Effects of Mild Hypoxia on Pilot Performances at General Aviation
Altitudes.
DN (9) Final rept.
AU (10) Nesthus, Thomas E.
Rush, Ladonna L.
Wreggit, Steven S.
11) Apr 1997
G (12) 43 Pages
S (14) DOT/FAA/AM-97/9
N (18) XH-XD
C (20) Unclassified report
23) *STRESS(PHYSIOLOGY), *PHYSIOLOGICAL EFFECTS, *HYPOXIA, *ALTITUDE,
*FLIGHT SIMULATION, *OXYGEN CONSUMPTION, *PRESSURE BREATHING
SCENARIOS, PILOTS, TERRAIN, VARIABLES, TOLERANCE, CIVIL AVIATION,
RESPONSE(BIOLOGY), ELEVATION, SEA LEVEL, COMPRESSED AIR, AVIATION
MEDICINE
AB (27) General aviation pilots may fly continuously at altitudes up to 12,500
ft. without the use of supplemental oxygen. However, hypoxia is a
condition that can develop at altitudes under 12,500 ft. Research has
shown highly variable tolerance and performance of individuals during
low altitude laboratory exposures with simple and complex tasking. This
study evaluated the physiological and subjective responses, as well as
the simulated flight performance of general aviation pilots during a
cross-country flight scenario. Ten pilots of a mild hypoxia group were
compared with 10 pilots of a normoxic control group. Measurements of
flight performance from the Basic General Aviation Research Simulator
(BGARS) and of flight-following procedures were gathered during a
3-day, 2 hr. per day, cross-country flight scenario. Determined by
group membership and terrain elevation during the cross-country flight,
subjects breathed either oxygen mixtures simulating sea level, 8,000
ft., 10,000 ft., and 12,500 ft. altitudes or compressed air,
throughout.
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AN (1) AD-A325 978/XAG
FG (2) 010300
110400
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
RESEARCH

Tl (6) Handbook: Manufacturing Advanced Composite Components for Airframes.

DN (9) Final rept.
AU (10) Price, Terry L.
Dalley, George
McCullough, Patrick C.
Choquette, Lee
11) Apr 1997
G (12) 226 Pages
S (14) DOT/FAA/AR-96/75
N (18) XH-XD
C (20) Unclassified report
23) *COMPOSITE MATERIALS, *AIRFRAMES
METHODOLOGY, INDUSTRIES, AIRCRAFT, MANUFACTURING, MACHINING,
REPAIR,
FORMATS, STANDARDS, BACKGROUND, CIVIL AVIATION, PARTS, QUALITY
ASSURANCE, HANDBOOKS, AIRWORTHINESS, FIBER REINFORCEMENT
AB (27) This handbook is a compendium of information on methods of manufacture
of advanced composite components for airframes. It is aimed at
familiarizing the reader with the common industry standards and aspects
of using composites in aircraft applications. The handbook is intended
to aid Federal Aviation Administration (FAA) personnel in assessing
airworthiness of composite parts in civilian aircraft. The contents are
drawn from various sources and are condensed into an easy-to-read, but
comprehensive format. The contents of this handbook include
introductory background on composite materials utilizing fiber
reinforcements, matrix systems, core types and styles, handling,
related practices found in the manufacturing and fabrication as well as
the use of these materials, the concepts of producing parts utilizing
tooling, various manufacturing methodologies, processing, machining,
quality assurance, assembly, repair, and related safety and
environmental issues. These topics are considered essential for proper
assessment of the manufacturing qualities and the continued
airworthiness of composite parts used in civil aviation today and in
the future.
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170703
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Evaluation of a Range of Target Blink Amplitudes for Attention-Getting
Value in a Simulated Air Traffic Control Display.
DN (9) Final rept.
AU (10) Milburn, Nelda J.
Mettens, Henry W.
RD (11) Apr 1997
PG (12) 10 Pages
RN (18) DOT/FAA/AM-97/10
XH-XD
RC (20) Unclassified report
DE (23) *TARGETS, *AIR TRAFFIC CONTROL SYSTEMS, *CATHODE RAY TUBES
STEADY STATE, RATIOS, CONTRAST, SIZES(DIMENSIONS), REACTION TIME,
TIME,
BRIGHTNESS, LUMINANCE
AB (27) Several sources suggest that blinking targets are more alerting than
steady targets. Those sources recommend target size, color, shape,
brightness contrast, frequency of blink, and parameters for the ratio
of time the blink should be 'on,’ relative to the time it is 'off
However, no guidelines were found for an effective, attention-getting
blink amplitude (the percentage of decrease in target brightness from a
standard). Ten participants located and selected the blinking
information data blocks (targets) from 16 data blocks on a Simulated
Air Traffic Control Display. Seven blink amplitudes, ranging from 12.5%
to 100%, were evaluated. Error and response time performance were near
optimum for conditions involving a 75% to 100% decrease in brightness.
For the standard luminance (51.4 Cd/m2), frequency (2 HZ), and
duration (.10 sec) used in this experiment, a decrease in brightness of
at least 75% was necessary for maximum attention-getting value of a
blinking target.

(1) AD-A322 723/XAG
(2) 170703
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
AVIATION
POLICY AND P LANS
6) FAA Aviation Forecasts, Fiscal Years 1997-2008.
(11) Mar 1997
(12) 227 Pages
(1

TI(
RD
PG
RS (14) FAA-APO-97-1



RN (18) XH-XD

RC (20) Unclassified report

DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *AIR TRANSPORTATION
CONTROL, STATIONS, UNITED STATES, AIRCRAFT, AIRCRAFT INDUSTRY,

CONTRACTS, ECONOMICS, GROWTH(GENERAL), FORECASTING, TOWERS,
AERONAUTICS, COSTS, FUELS, FLIGHT, PLANNING, CIVIL AVIATION, AIRPORTS,

PASSENGERS

AB (27) This report contains the Fiscal Years 1997-2008 Federal Aviation
Administration (FAA) forecasts of aviation activity at FAA facilities.
These include airports with both FAA and contract control towers, air
route traffic control centers, and flight service stations. Detailed
forecasts were developed for the major users of the National Aviation
System: air carriers, air taxi‘commuters, general aviation, and
military. The forecasts have been prepared to meet the budget and
planning needs of the constituent units of the FAA and to provide
information which can be used by State and local authorities, the
aviation industry, and the general public. The outlook for the 12-year
forecast period is for moderate economic growth, declining real fuel
prices, and modest inflation. Bases on these assumptions, aviation
activity is forecast to increase by 17.0 percent at the combined FAA
and contract towered airports (443 in 1996) and 24.6 percent at air
route traffic control centers. The general aviation active fleet is
forecast to increase by almost 8.4 percent while general aviation hours
flown grow by almost 12.9 percent. U.S. scheduled domestic passenger
enplanements are forecast to increase 61.3 percent--air carriers
increasing 58.0 percent and regional/commuters growing by 85.9 percent.
Total international passenger traffic between the United States and the
rest of the world is projected to increase 93.7 percent. International
passenger traffic carried on U.S. flag carriers is forecast to increase
95.8 percent.

AN (1) AD-A323 899/XAG
FG (2) 010600
061000
050800
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
TI (6) Effects of Simulated General Aviation Altitude Hypoxia on Smokers and
Nonsmokers.
DN (9) Final rept.
AU (10) Nesthus, Thomas E.
Garner, Robert P.
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Mills, Scott H.
Wise, Robert A.
11) Mar 1997
12) 63 Pages
14) DOT/FAA/AM-97/7
18) XH-XD
20) Unclassified report
DE (23) *PERFORMANCE(HUMAN), *PILOTS, *HYPOXIA, *TOBACCO SMOKING
GROUP DYNAMICS, HUMAN FACTORS ENGINEERING, OXYGEN, HIGH
ALTITUDE, CIVIL
AVIATION, EXPOSURE(PHYSIOLOGY), RESPONSE(BIOLOGY),
JUDGEMENT(PSYCHOLOGY), FLIGHT SIMULATION, HEART RATE,
PERCEPTION(PSYCHOLOGY), APTITUDE TESTS, BREATHING GASES,
REACTION(PSYCHOLOGY), PERIPHERAL VISION, INTELLIGENCE TESTS,
HYPERVENTILATION, OXYGEN MASKS, NICOTINE
AB (27) General aviation pilots are permitted to fly without the use of
supplemental oxygen up to an altitude of 12,500 ft. However, hypoxia
occurs at altitudes under 12,500 ft. Personal lifestyle, physical
conditioning, and illness can interact with hypoxia to affect
performance. This study evaluated physiological and cognitive
performance of smokers and nonsmokers during sessions of mild hypoxia.
Nine male smokers and 9 nonsmokers performed the Multi-Attribute Task
Battery (MATB) while breathing oxygen mixtures that simulated sea
level, 5,000 ft., 8,000 ft., and 12,500 ft. altitude conditions. Four
physiological measures: transcutaneous partial pressures of oxygen and
carbon dioxide (P(tc)O2 and P(tc)CO2), heart rate (HR), and
oxyhemoglobin saturation (Sa02), demonstrated significant trends across
the simulated altitude conditions and for some measures, between
groups. Results of the physiological measures obtained, confirmed the
study's targeted levels of hypoxia. Smokers exhibited elevated HR and
lower P(tc)CO2 values, compared with nonsmokers. Elevated HR is
consistent with nicotine effects. Reduced P(tc)CO2 values may indicate
greater hyperventilation among the smokers. Smokers may have
experienced a reduction of peripheral vision and their ability to
visually monitor several tasks simultaneously.
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Management Influence on Workplace Safety.
DN (9) Final rept.
AU (10) Thompson, Richard C.
Witt, L. A.
Hilton, Thomas F.
RD (11) Mar 1997
PG (12) 12 Pages
RN (18) DOT/FAA/AM-97/8
XH-XD
RC (20) Unclassified report
AL (22) Availability: National Technical Information Service Springfield, VA
22161. No copies furnished by DTIC.
DE (23) *MANAGEMENT, *SAFETY
JOBS, ENVIRONMENTS, ORGANIZATIONS, BEHAVIOR,
PERCEPTION(PSYCHOLOGY),
SHOPS(WORK AREAS)
ID (25) ORGANIZATIONAL CLIMATE, SAFETY CLIMATE, SAFETY PERCEPTIONS
AB (27) The role of management in establishing a safe work environment remains
a topic that receives less attention in the literature than it
deserves. There is little empirical evidence that validates the
important role management plays in establishing a climate that sustains
safe job behaviors. This paper presents a model that links management
support, organizational climate, and self-reported safety outcomes.
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DE (23) *PADS(CUSHIONS), *AIRCRAFT SEATS, *FIRE SAFETY

TEST AND EVALUATION, UNITED STATES GOVERNMENT, COMMERCIAL
AIRCRAFT,

POLYAMIDE PLASTICS, ENDURANCE(GENERAL), BLOCKING, AVIATION SAFETY,

WEIGHT REDUCTION, BURNERS, OIL BURNERS, POLYBENZIMIDAZOLE
AB (27) The continued fire endurance of fire-blocked aircraft seat cushions

after service wear and tear was evaluated based on in-service

examinations performed on commercial aircraft and sample testing of

donated cushions per the oil burner test contained in Part 25, Appendix

F, Pan Il of the Federal Aviation Regulations. A total of 176

examinations took place onboard aircraft to evaluate the condition of

the in-service aircraft seats. A comparison was made between the

observed conditions of the in-service seat cushions and the 38 used

seat cushion sets that were donated for this project. The comparison

indicated that the donated used aircraft cushion sets were

representative of actual in-service conditions. The donated cushion

sets were then evaluated for continued fire worthiness with the

aircraft cushion oil burner test. Eight pairs were retained in stock

condition and the remaining 30 pairs were altered to a 'modified' test

configuration. The test results included the weight loss profile for

each cushion set burnt. The test results indicated that there were no

significant fire endurance problems with the fire-blocking materials

that were composed of Keviar, Nomex, and/or polybenzimidazole (PBI)

components.
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Tl (6) Symbol Development Guidelines for Airway Facilities.

DN (9) Technical note Feb-Dec 95

AU (10) Wagner, Dan

Snyder, Michael

Dutra, Lisa

Dolan, Nancy

11) Mar 1997

G (12) 32 Pages
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C (20) Unclassified report

E (23) *DISPLAY SYSTEMS

DECISION MAKING, CODING, GUIDANCE, VISION, SYMBOLS, AUDITORY
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ID (25) *SYMBOL DEVELOPMENT, AF(AIRWAY FACILITIES), PICTORIAL
AB (27) This document presents a general methodology for developing Airway
Facilities (AF) symbols and provides guidelines for the coding of
visual symbols and auditory signals. Coding refers to the
characteristics of a symbol that developers can change to improve its
interpretation or message content. These coding guidelines should not
be considered exhaustive but rather represent a compilation of the most
important items to consider when developing visual or auditory symbols.
The decision to use a visual symbol, an auditory signal, or both, will
depend on the nature of the displayed information, operational
conditions, and users requirements. A list of questions for determining
the best coding technique is provided. AF symbols represent facilities,
equipment, services, and status information such as alarms and alerts.
These guidelines also provide a systematic methodology for developing
symbols that will help in the creation and testing of effective
symbols.
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TI(6) Inflight Medical Care: An Update.
DN (9) Final rept.
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Veronneau, Stephen J.
Hordinsky, Jerry R.
11) Feb 1997
G (12) 13 Pages
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N (18) XH-XD
C (20) Unclassified report
E (23) *EMERGENCIES, *INFLIGHT, *MEDICAL SERVICES, *AVIATION MEDICINE
INDUSTRIES, REPORTS, SIGNS AND SYMPTOMS, COMMERCIAL AVIATION,
INTERNATIONAL AIRPORTS, DOMESTIC, HOSPITALIZATIONS, AIR
TRANSPORTATION,
LOS ANGELES(CALIFORNIA), LANDING, AIRCRAFT CABINS
AB (27) A major concern in aviation medicine is the cabin inflight emergency
that may result in the diversion of a flight. At the present time there
is no convenient way to monitor the incidence of inflight medical
emergencies because airline companies are not regularly required to
report medical emergencies or resulting diversions. A survey of one
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major US airline revealed that one out of every one million passengers
may be deplaned by an unscheduled landing because of a life-threatening
medical emergency. During a two-year FAA survey of US domestic flights
there were 2,322 inflight medical emergencies, averaging approximately
three per day, which resulted in an annual diversion rate of
approximately 9%. In a 1989 study, inflight emergencies among arriving
passengers at the Los Angeles International airport were analyzed.
During the six-month period of the investigation 0.003% of 8.5 million
passengers developed symptoms in flight that required follow-up
assistance on the ground, and 10% of these passengers required
hospitalization. A survey of the status of inflight medical care aboard
domestic US air carriers was undertaken to determine the impact of
current changes in the airline industry. Information for the years 1990

to 1993 was obtained from two airlines and two inflight medical care
delivery companies, representing a total of nine major US Part 121 air
carriers. This sample accounted for approximately 65% of US domestic
air carrier activity for the period 1990 to 1993. The information was
reviewed to determine which category of inflight medical emergency
occurred most frequently and which category accounted for the greatest
number of diversions. The trend in the frequency of diversions for
medical reasons was also assessed. The impact of inflight medical
advice was then evaluated by comparing the number of diversions that
resulted in hospitalizations to the numb
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Tl (6) The Effects of Video Game Experience on Computer-Based Air Traffic
Controller Specialist, Air Traffic Scenario Test Scores.
DN (9) Final rept.
AU (10) Young, Willie C.
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Farmer, William L.
RD (11) Feb 1997
G (12) 13 Pages
(14) DOT/FAA/AM-97/4
RN (18) XH-XD
RC (20) Unclassified report
DE (23) *PERFORMANCE(HUMAN), *AIR TRAFFIC CONTROLLERS, *PSYCHOMOTOR
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COMPUTERIZED SIMULATION, SKILLS, JOB TRAINING, COGNITION,
PSYCHOMOTOR
FUNCTION, REGRESSION ANALYSIS, COMPUTER GRAPHICS, VISUAL
PERCEPTION,
MAN COMPUTER INTERFACE, PERSONNEL SELECTION, SPACE PERCEPTION,
APTITUDES, LEARNING CURVES, CONDITIONING(LEARNING)
ID (25) VIDEO GAMES
AB (27) The FAA is currently using the Air Traffic Scenario Test (ATST) as a
major portion of its selection process. Because the ATST is a PC based
application with a strong resemblance to a video game, concern has been
raised that prior video game experience might have a moderating effect
on scores. Much of the previous research in this area is associated
with topics such as the moderating effects of prior computer experience
on scores earned on computerized versions of traditional achievement or
power tests, and the effects of practice on video games on individual
difference tests for constructs such as spatial ability. The effects of
computer or video game experience on work sample scores have not been
systematically investigated. The purpose of this study was to evaluate
the incremental validity of prior video game experience over that of
general aptitude as a predictor of work sample test scores. The
Computer Use Survey was administered to 404 air traffic control
students who entered the FAA ATCS Nonradar Screen. The resultant
responses from this survey related to video games were summed and
averaged to create the predictor (VIDEQ). Three criterion measures
derived from the ATST, (ATSAFE, ARVDELAY, HNDDELAY) were regressed on
the cognitive aptitude measure that serves as the initial selection
screening test and the predictor (VIDEO). Self-reported experience on
video games was found to be significantly related to ARVDELAY and
HNDDELAY, accounting for an additional 3.6% of the variance in
ARVDELAY, and accounting for an additional 9% of the variance in
HNDDELAY. The results suggested that those persons with video game
experience were more efficient at hand-offs and routing aircraft.
Future research is recommended to investigate the effect of prior video
game experience on learning curves and strategies used in the work
sample test.
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G (12) 40 Pages
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C (20) Unclassified report

23) *METEOROLOGICAL RADAR

REAL TIME, DEMONSTRATIONS, PROCESSING EQUIPMENT, OPERATIONAL

EFFECTIVENESS, METEOROLOGICAL DATA

ID (25) WARP(WEATHER AND RADAR PROCESSORS), OCT(OPERATIONAL

CAPABILITIES
TESTS), MWP(METEOROLOGICAL WEATHER PROCESSORS)

AB (27) This Weather and Radar Processor (WARP) Operational Capabilities Test
(OCT) Report documents the results and events of the OCT conducted by
Harris Corporation on January 23 through 25, 1996. The objective of the
OCT was to provide an operational demonstration of a complete WARP
Stage 0 system using real time weather data. Test results, conclusions,
and recommendations are based on comparison of data received from the
proposed WARP system and the current operational Meteorologist Weather
Processor (MWP).
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Tl (6) Development of a Minimum Performance Standard for Lavatory Trash
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SAFETY, FIRE EXTINGUISHING AGENTS, AUTOMATIC, FLUORINATED

HYDROCARBONS,

FIRE PREVENTION, AIRCRAFT CABINS, FIRE HAZARDS, GARBAGE DISPOSAL

ID (25) HALON 1301
AB (27) This report contains a summary of the work performed during the
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development of a minimum performance standard for lavatory trash
receptacle automatic fire extinguishers. The developmental work was
performed under the direction of the International Halon Replacement
Working Group.
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TI (6) The Development and Evaluation of a Behaviorally Based Rating Form for

DN

Assessing Air Traffic Controller Performance.
(9) Technical note
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23) *RATINGS, *PROFICIENCY, *AIR TRAFFIC CONTROLLERS
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EFFECTIVENESS, AVIATION SAFETY, JUDGEMENT(PSYCHOLOGY), FLIGHT
SIMULATION, QUESTIONNAIRES, PERCEPTION(PSYCHOLOGY), TEST
CONSTRUCTION(PSYCHOLOGY), TRAINING FILMS

AB (27) The evaluation of air traffic controller performance is a complex

process. While there are standard forms in field use, there is

currently no comprehensive system for reliable observer evaluation.

This research involves the development of a new form along with a
training package for use in research and possibly operational testing.
The form consists of 24 rating scales. These scales focus on observable
actions that trained air traffic control specialists could identify to

make behaviorally based ratings. The study evaluates the reliability of
the rating form by determining the consistency of ratings obtained from
six observers who viewed videotapes of a previously recorded simulation
study. These observers were supervisors and training staff specialists

B-83

from Terminal Radar Approach Control facilities nationwide. Prior to
making formal ratings, the observers participated in a training program
designed to help them become proficient in observational rating. During
the evaluation phase of the study, the observers viewed 20 one hour
videotapes of controllers working different traffic scenarios. The

results indicated that most of the rating scales had reasonable
inter-rater reliabilities ranging from r=.7 to r=.9. The study also
identified the performance areas that were more difficult for observers
to evaluate consistently, possibly due to misunderstanding rating
criteria or overlooking critical controller actions.
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DE (23) *FLIGHT TESTING, *AIR TRAFFIC CONTROL SYSTEMS, *AIRPORT RADAR
SYSTEMS,
*DATA LINKS, *TRANSPONDERS
DELIVERY, DETECTION, ERRORS, DATA ACQUISITION, OVERLOAD
ID (25) AERONAUTICAL TELECOMMUNICATION NETWORK, MODE S(MODE SELECT),
VOICE
FREQUENCIES, RADAR SURVEILLANCE
AB (27) This report contains laboratory and flight test results of Mode Select
(Mode S) transponder data collections. Data delivery, error detection,
and performance information was obtained and verified.
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TI (6) A Field Evaluation of Data Link Flight Information Services for General
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TEST AND EVALUATION, WEATHER, PILOTS, SITES, DATA LINKS, AIR TRAFFIC

ID (25) AOPA/ASF(AIRCRAFT OWNER'S AND PILOTS ASSOCIATION AIR SAFETY
FOUNDATION), AIRCRAFT OWNER'S AND PILOTS ASSOCIATION AIR SAFETY
FOUNDATION, FLIGHT INFORMATION SERVICES, GENERAL AVIATION

AB (27) This report presents an analysis of results that were obtained from a

field evaluation of Data Link Flight Information Services designed for

use by general aviation pilots. The goal of the report is to provide an

independent assessment of the field evaluation based on an analysis of

the formal AOPA/ASF structured evaluation results and on direct

observations made during data collection site visits.
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C (20) Unclassified report

E (23) *RADOMES

OPERATIONAL EFFECTIVENESS, HUMAN FACTORS ENGINEERING,

ELECTROMAGNETIC
INTERFERENCE, ANTENNA RADIATION PATTERNS, AIRPORTS, HAWAII, RADAR
BEACONS

ID (25) ATCBI(AIR TRAFFIC CONTROL BEACON INTERROGATORS), FGAR(FIXED

GROUND
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operational testing performed on the Type Il, Fixed Ground Antenna
Radome (FGAR) First Article installed at a terminal radar facility. The

Type Il FGAR is used at: (1) Mode Select Beacon System (Mode S) and Air
Traffic Control Beacon Interrogator (ATCBI) beacon only sites (BOS),

and (2) selected terminal radar facilities which experience severe
environmental conditions. This testing was performed on the Federal
Aviation Administration's (FAA) Western-Pacific Region's Lihue Terminal
Radar Facility (LIH), Hawaii (HI) The testing was limited to

electromagnetic performance characteristics evaluation and human
engineering tests. Electromagnetic performance characteristics data

were collected by the Honolulu Combined Center/Radar Approach Control
(CERAP) ZHN. The testing showed the FGAR did not degrade the antenna
electromagnetic patterns. The human engineering test showed that the
FGAR Zenith Service Hatch Assembly mounted equipment can be maintained
by FAA environmental technicians. The testing determined that the FGAR
meets the Operational Suitability and Operational Effectiveness
requirements of the FAA.
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C (20) Unclassified report

0 (21) Report of the Federal Aviation Administration to the United States
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DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *CIVIL AVIATION
REQUIREMENTS, SYSTEMS ENGINEERING, UNITED STATES GOVERNMENT,
ENVIRONMENTS, CAPACITY(QUANTITY), MISSION PROFILES, SECURITY,
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ID (25) FAA(FEDERAL AVIATION ADMINISTRATION)

AB (27) The Federal Aviation Administration (FAA) Plan for research,
engineering and development (R,E&D) is published in response to
statutory requirements to provide an annual report to Congress on the
FAA's R,E&D program to ensure continued safety, security, capacity, and
efficiency of aviation in the United States. The research programs



selected for inclusion in the R, E&D program portfolio are those needed
to bring the FAA's vision of the future system to reality in the

context of a continuing top-level system engineering process. The FAA's
R,E&D program has received contributions from across the spectrum of
scientific, operational, and user communities. These contributions from
both inside and outside government are always welcome, provide valuable
inputs, and are greatly appreciated. bring the FAA's vision of the

future system to reality in the context of a continuing top-level

system engineering process. The FAA's R,E&D program has received
contributions from across the spectrum of scientific, operational, and

user communities. These contributions from both inside and outside
government are always welcome, provide valuable inputs, and are greatly
appreciated.
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C (20) Unclassified report
E (23) *CIVIL AVIATION, *INDEXES, *AVIATION MEDICINE
UNITED STATES GOVERNMENT, REPORTS, HISTORY, MEDICAL RESEARCH
ID (25) FEDERAL AVIATION ADMINISTRATION, CARI(CIVIL AEROMEDICAL RESEARCH
INSTITUTE)
AB (27) An index to Federal Aviation Administration Office of Aviation Medicine
Reports (1964-1996) and Civil Aeromedical Institute Reports is
presented for those engaged in aviation medicine and related
activities. The index lists all FAA aviation medicine reports published
from 1961 through 1996: chronologically (pp. 1-42), alphabetically by
author (pp. 43-51), and alphabetically by subject (pp. 53-74). A
foreword illustrates historical aspects of the Civil Aeromedical
Institute's 35 years of service, describes the index's sections, and
explains how to obtain copies of published Office of Aviation Medicine
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technical reports.
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AB (27) This document is a compilation of hijacking, bombing, and other
significant criminal incidents against civil aviation interests
worldwide.

TI(
RD

6)
(11
G (12
RN (18
RC (20

AN (1) AD-A320 284/XAG
FG (2) 061000
170703
010500
CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
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TOLERANCES(PHYSIOLOGY), VISUAL AIDS, OPHTHALMOLOGY,
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AB (27) The configuration of the radar console to control aircraft traffic has

similar features to a visual display terminal (VDT) work station.
Task-specific lenses have been found in clinical studies to reduce

visual symptoms while working at the VDT. The American Optical
Corporation TruVision Technica, a task-specific lens design, was
evaluated to see if visual benefits from such a lens could be

transferred from the VDT environment to the radar console work
environment. Presbyopic Air Traffic Control Specialists (ATCSS) at the
Houston Air Route Traffic Control Center were fitted with two
prescription spectacles, using their current and Technica lens designs,

in similar ophthalmic frames. Each ATCS used both lens designs at the
radar console and provided subjective evaluations of their
appropriateness in that environment. Thirteen (13) subjects (45.6 plus

or minus 5.9 years of age, range 36-55 years) completed the study.
Subjects who used larger near viewing area (single vision and
executive) lens designs generally preferred their current lens design.
The Technica was preferred by mature presbyopes (add power of greater
than or equal to 1.25 diopters) and those using smaller near viewing
area (FT-25, FT-28 and general progressive addition) lens designs. The
primary complaints reported by ATCSs with the Technica were peripheral
distortion and limited field of view. Task-specific lens designs are an
alternative for presbyopic ATCS who work at a radar console. However,
distortion and limited field of view from the lens may require

prolonged adaptation times before such designs are acceptable to ATCS
on the job, especially for those accustomed to lens designs with larger
viewing areas.
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DE (23) *DAMAGE ASSESSMENT, *FUSELAGES, *TOLERANCES(MECHANICS)
STRESSES, COMPUTER PROGRAMS, SIMULATION, METHODOLOGY,
INTEGRATED
SYSTEMS, MANUFACTURING, LAYERS, TWO DIMENSIONAL, FINITE ELEMENT
ANALYSIS, STRUCTURES, INTENSITY, STRENGTH(MECHANICS),
FRACTURE(MECHANICS), CODING, CRACK PROPAGATION, REPAIR,
ENGINEERING,
SCHEDULING, RESIDUALS, CONFIGURATIONS, INSPECTION, RIVETS, USER
NEEDS,
SIMPLIFICATION, SKIN(GENERAL), STRESS CONCENTRATION
AB (27) A simplified approach to damage tolerance analysis of riveted fuselage
skin repairs has been incorporated in a new user-friendly software
package, Repair Assessment Procedure and Integrated Design (RAPID). In
this study, the damage tolerance analysis methodology in RAPID was
evaluated in terms of the fastener loads, stress-intensity factor
solutions, crack growth, residual strength, and inspection schedule.
Three example problems, each representing a typical fuselage skin
repair configuration, were analyzed. The analysis results obtained from
RAPID were compared with results generated using a Representative
Original Equipment Manufacturer (ROEM) method and a special purpose
finite element program for fracture mechanics analysis and crack growth
simulation in layered two dimensional structures. In general, results
generated using RAPID were in good agreement with results generated
using the ROEM method and the finite element code.
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RC (20) Unclassified report
AL (22) Distribution: DTIC users only.
DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *AIRPORTS
INPUT, FUNCTIONS, CONGRESS, ORGANIZATIONS, DECISION MAKING,
MANAGEMENT,
FORMULATIONS, FACILITIES, TEAMS(PERSONNEL), GUIDANCE, PASSENGER
AIRCRAFT, PASSENGERS, FIELD CONDITIONS
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CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK CIVIL
AEROMEDICAL
INST
(6) An Analysis of Approach Control/Pilot Voice Communications.
DN (9) Final rept.
AU (10) Prinzo, O. V.
RD (11) Oct 1996
G (12) 40 Pages
(15) DTFA02-91-C-91089
RN (18) DOT/FAA/AM-96/26
XH-XD
RC (20) Unclassified report
DE (23) *PILOTS, *SPEECH TRANSMISSION, *AIR TRAFFIC CONTROLLERS, *VOICE
COMMUNICATIONS
DATA BASES, FREQUENCY, DELIVERY, CONTROL SYSTEMS, AIR TRAFFIC
CONTROL
SYSTEMS, TIME, AERONAUTICS, ERROR ANALYSIS, ERRORS, AIRSPEED,
COMMUNICATION AND RADIO SYSTEMS, INSTRUCTIONS, MESSAGE
PROCESSING,
COLLISION AVOIDANCE, RADIOFREQUENCY, TAXONOMY, READING
ID (25) NMAC(NEAR MIDAIR COLLISIONS)
AB (27) This report consists of an analysis of air traffic control and pilot
voice communications that occurred at 3 terminal air traffic control
facilities (TRACONS). Each transmission was parsed into communication
elements. Each communication element was assigned to a speech act
category (e.g., address, instruction, request, advisory) and aviation
topic (e.g., heading, altitude, speed, readback) and evaluated using
the aviation topic-speech act taxonomy (ATSAT, Prinzo, et al., 1995). A
total of 12,200 communication elements in 4,500 transmissions make up
the database. Communication elements appeared most frequently in the
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address and instruction speech act categories. Of the 2,500 controller
communication elements, 40% contained at least 1 communication error.
The number and types of communication errors (message content and
delivery technique) located within each speech act category were
determined and separate communication error analyses are reported for
pilots and controllers by TRACON facility. Of the 5,900 pilot
communication elements, 59% contained at least 1 communication error.
More than 50% of controllers and pilots communication errors occurred
in the instruction speech act category. Generally, controllers omitted

key words that pertained to radio frequency, airspeed, or
approach/departure instructions. Pilots only partially read back
instructions involving heading, radio frequency, and airspeed aviation
topics and grouped numbers in a radio frequency, airspeed, or heading.
Pilots and controllers communications became more conversational and
verbose when their transmissions included advisory or request speech
acts. Omitting and grouping numbers in transmissions may be strategies
used to minimize time on frequency. Ironically, these strategies may
create the problems that pilots and controllers are trying to prevent.
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TI (6) Test and Evaluation Plan of Computer-Based Training for the CTX 5000
Explosives Detection System.
DN (9) Final rept.
AU (10) Cormier, S.
Fobes, J. L.
11) Sep 1996
12) 43 Pages
14) AAR-510
N (18) DOT/FAA/AR-96/67
XH-XD
RC (20) Unclassified report
DE (23) *JOB TRAINING, *COMPUTER AIDED INSTRUCTION, *AIRPORTS,
*EXPLOSIVES
DETECTION
AUTOMATION, RESOLUTION, FALSE ALARMS, IMAGES, COMPUTERIZED
TOMOGRAPHY,
DISCRIMINATE ANALYSIS, WARNING SYSTEMS
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ID (25) SPEARS(SCREENER PROFICIENCY EVALUATION AND REPORTING SYSTEM)
AB (27) This Test and Evaluation Plan evaluates the effectiveness of
computer-based training (CBT) as an element of a Screener Proficiency
Evaluation and Reporting System (SPEARS) for checked baggage screening
with the CTX 5000. The CTX 5000 combines computed tomography imaging
and automated detection of explosives. Alarm resolution with this
complex system requires that screeners learn to skillfully discriminate
system false alarms from system-identified true threats. Testing is
designed to determine the effectiveness of the CBT to meet the critical
operational and technical issues described in this plan. The testing
will be conducted at airports where the CTX 5000 system is currently
located.
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FG (2) 170800
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CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Test and Evaluation Plan for Threat Image Projection with the CTX 5000
Explosives Detection System.
DN (9) Final rept.
AU (10) Cormier, S.
Fobes, J. L.
11) Sep 1996
12) 75 Pages
14) AAR-510
18) DOT/FAA/AR-96/79
XH-XD
RC (20) Unclassified report
DE (23) *COMPUTERIZED TOMOGRAPHY, *EXPLOSIVES DETECTION
IMAGE PROCESSING, THREAT EVALUATION, AREA SECURITY, AIRPORTS,
WARNING
SYSTEMS, IMAGE PROJECTORS, BAGS
ID (25) TIP(THREAT IMAGE PROJECTION), LUGGAGE SCREENING
AB (27) The effectiveness of Threat Image Projection (TIP) as an element of the
Screener Proficiency Evaluation and Reporting System (SPEARS) for
checked baggage screening with the CTX 5000 is evaluated. The CTX 5000
combines computed tomographic imaging and automated detection of
explosives. This complex system requires that screeners learn to
skillfully discriminate innocent bags that cause the system to alarm
from genuine threats. Testing is designed to determine the
effectiveness of TIP in meeting the critical operational issues
described in this plan. Specifically, is TIP effective in improving and
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maintaining screener performance in the detection of improvised
explosive devices? Can the performance of individual screeners be
monitored effectively with TIP? The testing will be conducted at
airports where the CTX 5000 system is currently located.
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CA (5) FEDERAL AVIATION ADMINISTRATION OKLAHOMA CITY OK
AERONAUTICAL CENTER
TI(6) Shift Work, Age, and Performance: Investigation of the 2-2-1 Shift
Schedule Used in Air Traffic Control Facilities Il. Laboratory
Performance Measures.
DN (9) Final rept.
AU (10) Rocco, Pam D.
Cruz, Crystal
RD (11) Sep 1996
PG (12) 60 Pages
RN (18) DOT/FAA/AM-96/23
XH-XD
RC (20) Unclassified report
DE (23) *PERFORMANCE(HUMAN), *AGING(PHYSIOLOGY), *PHYSIOLOGICAL
EFFECTS,
*ROTATION, *AIR TRAFFIC CONTROLLERS
SIMULATION, PERFORMANCE TESTS, COGNITION, STRESS(PSYCHOLOGY),
REASONING, ACCURACY, SCHEDULING, FATIGUE, JUDGEMENT(PSYCHOLOGY),
PERCEPTION(PSYCHOLOGY), MEDICAL EXAMINATION, WORK MEASUREMENT,
REACTION(PSYCHOLOGY), PSYCHOPHYSIOLOGY, MOTOR REACTIONS, RECALL
ID (25) *SHIFT WORK, ATCS(AIR TRAFFIC CONTROL SPECIALISTS), AIR TRAFFIC
CONTROL
SPECIALISTS, MTPB(MULTIPLE TASK PERFORMANCE BATTERY), MULTIPLE
TASK
PERFORMANCE BATTERY, 2-2-1 SHIFT SCHEDULE, AGE, AIR TRAFFIC CONTROL
FACILITIES Il, COUNTERCLOCKWISE ROTATIONS, PERFORMANCE DECREMENT,
CODE
LOCK TASK
AB (27) Many Air Traffic Control Specialists (ATCSs) work a counterclockwise
rotating shift schedule, called the '2-2-1', or some variation of the
schedule. The 2-2-1 involves rotating from two afternoon shifts to two
mornings, and finally, to a midnight shift over the course of one work
week. The purpose of the present study was to investigate the effects
in two different age groups of working the 2-2-1 schedule, as compared



to a straight day schedule on measures of complex task performance in a
laboratory-based synthetic work environment. It was hypothesized that
the counterclockwise rotations would result in performance decrements
over the course of the 2-2-1 week. Four groups of five male subjects
between the ages of 30 to 35 (n=10) and 50 to 55 (n=10) participated in
the four-week study. Subjects were screened on medical and cognitive
criteria. The Multiple Task Performance Battery (MTPB) was utilized to
provide a motivating synthetic work environment. Subjects worked three
2-hour sessions on the MTPB per eight-hour day for three weeks of a
four-week protocol. During the second and fourth weeks, subjects worked
day shifts (0800-1630). During the third week, subjects worked the

2-2-1 schedule. Performance measures were analyzed for each of the five
tasks in the MTPB. Composite scores were also computed. Significant
performance decrements were observed primarily on the night shift for
both age groups. The older group demonstrated decrements in accuracy of
recall on the code lock task following both rapid rotations during the

2-2-1 schedule. This study was part of a research program designed to
develop fatigue countermeasures for Air Traffic Control Specialists.

The hypothesis that the rapid, counterclockwise rotations would result

in performance decrements was partially supported.
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N (18) XH-XD
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DE (23) *REQUIREMENTS, *FLIGHT CREWS, *INSPECTION, *RESOURCE
MANAGEMENT,
*MANAGEMENT TRAINING
UNITED STATES GOVERNMENT, SKILLS, PERFORMANCE(HUMAN),
CLUSTERING,
SAFETY, AWARENESS, ACCIDENT INVESTIGATIONS
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ID (25) NTSB(NATIONAL TRANSPORTATION SAFETY BOARD), CRM(CREW

RESOURCE
MANAGEMENT)

AB (27) On October 26, 1993, there was a fatal crash of a Federal Aviation
Administration (FAA) flight inspection aircraft. During the accident
investigation, the National Transportation Safety Board (NTSB) cited
ineffective crew resource management (CRM) as one of the causal factors
and recommended CRM training for flight inspection aircrews. As part of
the FAA's response to the NTSB recommendation, a CRM training needs
analysis was conducted. Cluster analytic results of the identified
training needs suggested three categories affecting crew performance:

(2) technical skills, (2) crew coordination skills, and (3) the

organization context in which flight inspection crews perform.

Implications for CRM awareness training are discussed. The purpose of
this report is to document the flight inspection CRM training needs

that emerged from the analyses and to recommend steps for developing a
flight inspection CRM training program.
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TI (6) Flight Inspection Crew Resource Management Training Needs Analysis.
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D (11) Sep 1996
G (12) 17 Pages
S (14) DOT/FAA/AM-96/24
N (18) XH-XD
C (20) Unclassified report
E (23) *FLIGHT CREWS, *RESOURCE MANAGEMENT, *AVIATION SAFETY
REQUIREMENTS, TRANSPORTATION, AIRCRAFT, SKILLS, FLIGHT TRAINING,
PERFORMANCE(HUMAN), INSPECTION, AWARENESS, ACCIDENT
INVESTIGATIONS
ID (25) CRM(CREW RESOURCE MANAGEMENT)
AB (27) On October 26, 1993, there was a fatal crash of a Federal Aviation
Administration (FAA) flight inspection aircraft. During the accident
investigation, the National Transportation Safety Board (NTSB) cited
ineffective crew resource management (CRM) as one of the causal factors
and recommended CRM training for flight inspection aircrews. As part of
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the FAA's response to the NTSB recommendation, a CRM training needs
analysis was conducted. Cluster analytic results of the identified

training needs suggested three categories affecting crew performance:
(2) technical skills, (2) crew coordination skills, and (3) the

organization context in which flight inspection crews perform.
Implications for CRM awareness training are discussed. The purpose of
this reort is to document the flight inspection CRM training needs that
emerged from the analyses and to recommend steps for developing a
flight inspection CRM training program.
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CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC OFFICE OF
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RESEARCH
( Halon Replacement Options for Use in Aircraft Fire Suppression Systems.
Final rept.
) Tapscott, Robert
) Sep 1996
) 65 Pages
) DOT/FAA/AR-96/90
8) XH-XD
0) Unclassified report
DE (23) *AIRCRAFT FIRES, *FIRE SUPPRESSION, *FIRE EXTINGUISHING AGENTS
TEST AND EVALUATION, AIRCRAFT, POLYMERS, REPLACEMENT, FLUORINATED
HYDROCARBONS
ID (25) *HALON
AB (27) This report contains a summary of available fire suppression agents,
their properties, and applicability in the various aircraft
applications. Classes of agents, with presently available agents
listed, are recommended for use in the development of test protocols.
The test protocol developed for a class of agents can be used, with
minor modifications, to test all agents belonging to that class.
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CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Evaluation of Dual Simultaneous Instrument Landing System Approaches to
Runways Spaced 3000 Feet Apart with One Localizer Offset Using a
Precision Runway Monitor System.
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DN (9) Final rept.
AU (10) Ozmore, Richard E.
Morrow, Sherri L.
D (11) Sep 1996
G (12) 159 Pages
S (14) DOT/FAA/CT-96/2
N (18) XH-XD
C (20) Unclassified report
E (23) *MONITORS, *RUNWAYS, *INSTRUMENT LANDINGS
TEST AND EVALUATION, OBSERVERS, SIMULATION, AIRCRAFT, TRAINING,
MONITORING, REAL TIME, PILOTS, RADAR, CONFIGURATIONS, PRECISION,
SAFETY, LEVEL(QUANTITY), PARALLEL ORIENTATION, WORKLOAD
ID (25) *SIMULTANEOUS LANDINGS, PRM(PRECISION RUNWAY MONITOR),
FMA(FINAL
MONITOR AID), MPAP(MULTIPLE PARALLEL APPROACH PROGRAM), NTZ(NO
TRANSGRESSION ZONE), BBO(NUISANCE BREAKOUTS)
AB (27) A real time simulation was conducted to evaluate simultaneous ILS
approaches to two runways spaced 3000 ft apart with one localizer
offset by 2.5 degrees. Air traffic controllers monitored traffic using
a simulated Precision Runway Monitor (PRM) system which consisted of
Final Monitor Aid (FMA) displays and a simulated radar update rate of
1.0 second. Aircraft blunders were introduced to test the air traffic
control system ability to maintain adequate separation between aircraft
on final approaches during critical situations using the proposed
runway configuration. Four criteria were developed by the Multiple
Parallel Approach Program (MPAP) Technical Work Group to evaluate the
study: (1) the number of Test Criterion Violations (TCVs) relative to
the total number of at-risk, non-responding blunders, and relative to a
predetermined target level of safety of no more than one fatal accident
per 25,000,000 approaches; (2) the frequency of No Transgression Zone
(NTZ) entries and nuisance breakouts (NBOs); (3) an evaluation of
controller communications workload; and (4) an operational assessment
from MPAP TWG members and participating controller and pilot technical
observers. The results of the simulation passed all of the test
criteria The MPAP TWG recommended the 3000-ft dual offset procedure for
approval in the operational environment, given similar controller and
pilot training, when the PRM system is used.
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TI (6) Fatal General Aviation Accidents Involving Spatial Disorientation:
1976-1992.
DN (9) Final rept.
AU (10) Collins, William E.
Dollar, Carolyn S.
11) Aug 1996
15 Pages
DOT/FAA/AM-96/21
XH-XD
Unclassified report
DE (23) *SPATIAL DISTRIBUTION, *HISTORY, *AVIATION ACCIDENTS, *MORTALITY
RATE,
*PHYSIOLOGICAL DISORIENTATION
DECISION MAKING, WEATHER, FLIGHT TRAINING, COMPUTERS, PILOTS,
DEMOGRAPHY, AGING(PHYSIOLOGY), INFORMATION RETRIEVAL, ADVERSE
CONDITIONS, DAY, TABLES(DATA), NIGHT, BEHAVIOR, AVIATION SAFETY,
WORK
MEASUREMENT, GENERAL AVIATION AIRCRAFT
ID (25) NTSB(NATIONAL TRANSPORTATION SAFETY BOARD)
AB (27) The National Transportation Safety Board (NTSB) analyzes circumstances
and data from general aviation accidents and ascribes one or more
causes and/or related factors to help explain each accident. The
present study was undertaken to (a) provide information regarding the
circumstances surrounding fatal general aviation accidents involving
spatial disorientation, and (b) define demographic and behavioral
characteristics of the spatially- disoriented pilot. Computer
retrievals of NTSB brief reports of all spatial disorientation
accidents from 1976-92 were analyzed in terms of age and experience of
pilots, actions of pilots, night or day, weather, and other conditions.
The computer search yielded 1,022 reports of spatial disorientation
accidents, which for the 17-year period, resulted in 2,355 fatalities.
Related causes and circumstances associated with the accidents were
analyzed and categorized. The frequency of spatial disorientation
accidents during 1976-92 peaked at 97 fatal accidents in 1977 and
generally declined thereafter. The proportion of involved pilots who
held an instrument rating about doubled when comparing 1976-83 to
1984-92, over 70% of the accidents were associated with instrument
meteorological conditions, and about half of the accidents occurred at
night. The proportion of fatal general aviation accidents associated
with spatial disorientation has declined significantly since an earlier
study (1970-75).
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TI(6) A Further Validation of the Practical Color Vision Test for En Route
Air Traffic Control Applicants

DN (9) Final rept.
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Milburn, N. J.
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RD (11) Aug 1996
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RC (20) Unclassified report

DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *VISUAL ACUITY, *COLOR VISION
TEST AND EVALUATION, JOBS, JOB TRAINING, PREDICTIONS, VALIDATION,
SECONDARY, TEST METHODS, RADAR, COLORS, ERRORS, DEFICIENCIES,
SELECTION, SCORING, ABNORMALITIES, COLOR CODING

AB (27) The Flight Progress Strips Test (FPST) is currently used for secondary
color vision screening of applicants for air traffic control jobs at en
route centers. The test provides a practical, job-specific color vision
selection criterion involving use of color coding in the most important
color task of en route radar contollers, i.e., discrimination of the
non-redundant color coding in flight progress strips (FPSs). This
experiment provides a further, independent validation of the FPST using
a new criterion test. Prediction by the FPST of performance on the new
and old criterion tests was compared. Subjects were classified as
normal or deficient based on anomaloscope readings. The pass/fail
cutoff score for all tests was 'pass with no more than one error." All
people with normal color vision passed. Over all, for participants with
both normal and abnormal color vision, the correlations between error
scores on the FPST and both criterion tests were greater than r=.93,
and error scores tended to increase with degree of color vision
deficiency. The validity of the FPST was Kappa=.86 for prediction of
performance on the new criterion test, as compared to .91 for
prediction of performance on the original criterion test. Part of that
small decrease in validity may be because of application of the same
passifail cutoff score to the new criterion test, which contains a
larger number of items than the FPST. The predictive validity of the



FPST was shown to be acceptably high in this further validation with a
new, independent set of actual flight progress strips as the criterion
test.
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( ) Dual-Colored Declared Distance Lighting Fixture Evaluation.
9) Technical note
10) Bagot, Keith W.
11) Aug 1996
12) 55 Pages
14) DOT/FAA/AR-TN96/24
5) DTFA03-95-D-00019
8) XH-XD
0) Unclassified report
0 (21) Original contains color plates: All DTIC and NTIS reproductions will be
in black and white.
DE (23) *COLORS, *LIGHTING EQUIPMENT, *RUNWAYS
TEST AND EVALUATION, ROLL, MARYLAND, POLICIES, EDGES, PILOTS,
RED(COLOR), NEW YORK, OPERATIONAL EFFECTIVENESS, REGIONS,
LIMITATIONS,
CONFIGURATIONS, TAKEOFF, STANDARDS, GUIDANCE, PERSONNEL,
MANEUVERS,
VISUAL PERCEPTION, RANGE(DISTANCE), BLUE(COLOR), AIRPORTS,
QUESTIONNAIRES, TEST FACILITIES, NEW JERSEY, GREAT LAKES,
MUNICIPALITIES
AB (27) Several dual-color (red/blue) runway edge lighting configurations used
to define the pre-threshold and post-runway end segments of declared
distance runways were evaluated at four different airports. At three
airports, Binghamton Regional Airport (BGM), New York,
Baltimore-Washington International Airport (BWI), Maryland, and
Atlantic City International Airport (ACY), New Jersey, the lighting
configurations were in accordance with the Federal Aviation
Administration (FAA) Great Lakes Region policy and procedures
memorandum entitled "Guidance on Declared Distance Standards." An
additional test installation at the Millville Municipal Airport (MIV),
New Jersey, permitted the evaluation of different color configurations
to designate areas restricted to taxi only; takeoff, but no landing;
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and rollout only maneuvers. FAA test pilots and visual guidance project
personnel (also pilots) conducted flight and ground taxi testing using
B-727 and Convair 580 type aircraft to evaluate each color
configuration for its suitability in best depicting the operational
limitations for each runway segment. The tests were also intended to
determine the most appropriate location for red color runway end lights
and the suitability of available dual-color edge lights components for
this use. Evaluators were briefed prior to each test session and
completed postflight questionnaires. This report describes the conduct
of the evaluation and provides detailed results, conclusions, and
recommendations.
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TI(6) User Preferred Fire Extinguishing Agents for Engine and Auxiliary Power
Unit (APU) Compartments.
DN (9) Final rept.
AU (10) Mehta, Harendra K.
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Blackburn, John
Dunker, Bernd
Grabow, Thomas
11) Aug 1996
G (12) 15 Pages
S (14) DOT/FAA/AR-96/80
N (18) XH-XD
C (20) Unclassified report
23) *AIRCRAFT FIRES, *FIRE EXTINGUISHING AGENTS
AUXILIARY, MANUFACTURING, AIRCRAFT ENGINES, COMMERCIAL AVIATION,
AIRFRAMES, USER NEEDS, POWER EQUIPMENT
ID (25) *HALON REPLACEMENT AGENTS, APU(AUXILIARY POWER UNITS)
AB (27) The results of the 'User Preferred Agent for Engine and Auxiliary Power
Unit (APU) Compartment Fire Extinguishing System' survey sent to
airlines and airframe manufacturers are compiled in this report.
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CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Transport Aircraft Survivability Program: Full Scale Test Series
Aircraft Response Test V (ART-V) Report. Volume Ill: Data Analysis.
DN (9) Final rept. 1 Jun 94-15 Jan 95
AU (10) Clough, Bruce T.
RD (11) Aug 1996
G (12) 311 Pages
(16) FAAF
TN (17) 91
RN (18) WL*-TR-96-3135
XC-WL*
RC (20) Unclassified report
NO (21) Original contains color plates: All DTIC reproductions will be in black
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AL (22) Distribution authorized to U.S. Gov't. agencies and their contractors;
Administrative/Operational Use; May 95. Other requests shall be
referred to Assistant Administrator for Civilian Aviation Security,
ACS-20 Scientific Advisor, Federal Aviation Administration, 800
Independence Ave., SW, Washington, DC 20591., This document contains
export-controlled technical data.
DE (23) *TEST AND EVALUATION, *SURVIVABILITY, *EXPLOSIONS, *TRANSPORT
AIRCRAFT
DATA PROCESSING, COMMERCIAL AIRCRAFT, DYNAMIC RESPONSE,
SECURITY,
VULNERABILITY, EXPLOSIVES, INTERNAL, HARDENING, NAVAL AIR STATIONS,
BAGS
ID (25) EXPORT CONTROL, PE62201F, WUWLFAAF9101
AB (27) This is the third volume in the report detailing the planning,
execution, and results of the Aircraft Response Test Series V,
accomplished Nov - Dec 1995 at Patuxent River Naval Air Station. The
effort was funded by the FAA Aviation Security Office, with USAF Wright
Laboratory as technical lead. During the test series, a number of shots
were accomplished using explosives in luggage to gauge the
vulnerability of transport aircraft systems and structure. The results
will be used to reduce aircraft vulnerability from internal explosions.
This volume contains a review of each individual shot, then develops
overall results which lead to the conclusions and recommendations.
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TI (6) Follow-On Friction Testing of Retro-Reflective Glass Beads.
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(20) Unclassified report
DE (23) *RETROREFLECTORS, *GLASS, *SURFACES, *MARKERS, *FRICTION, *BEADS
TEST AND EVALUATION, SIZES(DIMENSIONS), SILICON DIOXIDE, PAVEMENTS,
SAND, PAINTS, AIRPORTS
ID (25) RETROREFLECTIVE BEADS
AB (27) In 1993 and 1994 the FAA Technical Center conducted an evaluation of
retroreflective beads in airport pavement markings. That study proved
that the addition of glass beads greatly enhanced the conspicuity of
the surface markings. In the study the beaded stripes had a silica
(sand) friction enhancement added to the paint. A concern arose as to
the friction characteristics of beaded paint without silica. The
current study was conducted to test the friction levels of painted
surface markings with and without beads and/or silica. Results of this
study indicate that the friction levels of surface painted markings can
be increased by adding retro-reflective glass beads to the paint.
Silica also increased the friction of the surface markings; however,
when glass beads were also added, the benefit of silica was reduced due
to its smaller size in relation to the size of the beads. p3

AN (1) AD-A312 189/XAG
FG (2) 170703
010600
CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
TI (6) Time Code Display (TCD): Operational Test and Evaluation (OT&E)
Integration and Operational Test Plan.
DN (9) Technical note
AU (10) Melillo, Michael R.
RD (11) Jul 1996



PG (12) 37 Pages

RS (14) DOT/FAA/CT-TN95/67

RN (18) XH-XD

RC (20) Unclassified report

DE (23) *AIR TRAFFIC CONTROL SYSTEMS, *LIGHT EMITTING DIODES
TEST AND EVALUATION, SIGNAL PROCESSING, CLOCKS, ACCURACY,
COMPATIBILITY, OPERATIONAL EFFECTIVENESS, TIME, CIVIL AVIATION,

SYSTEMS
ANALYSIS, DATA DISPLAYS

ID (25) TIMECODE READERS

AB (27) This technical note contains the Time Code Display (TCD) Operational
Test and Evaluation (OT&E) Integration and Operational Test Plan. This
test plan was used to define the overall planning, coordination, and
testing associated with the preparation and conduct of the OT&E effort
for the TCD project. In addition, this plan was utilized to serve as a
basis for the development of the OT&E Test Procedures.
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Arrhenius integral forms the basis of a new isoconversion method for
determining both the activation energy and frequency factor of an
arbitrary, single-step reaction from temperature scanning experiments
independent of the form of the rate law. Advantages of the new integral
method compared to existing techniques include simplicity, better
accuracy, and broad applicability.
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45 Pages
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DE (23) *COMPARTMENTS, *CARGO, *FIRE EXTINGUISHING AGENTS
MANUFACTURING, COMMERCIAL AVIATION, SURVEYS, AIRFRAMES, USER
NEEDS,
FIRE SUPPRESSION
AB (27) The results of the survey sent to airlines and airframe manufacturers
on User Preferred Fire Extinguishing Agent for Cargo Compartments are
compiled in this report.
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DE (23) *VISIBILITY, *RANGE(DISTANCE), *RUNWAYS
OBSERVERS, CLOUDS, MEASUREMENT, ACCURACY, TARGETS, FOG, HIGH
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STATISTICAL ANALYSIS, NIGHT FLIGHT, MARKER LIGHTS, BLACK(COLOR),
LANDING LIGHTS

ID (25) RVR(RUNWAY VISUAL RANGE)

AB (27) This document provides results of the Category lllb Evaluation of the
New Generation Runway Visual Range (RVR) system. The evaluation was
conducted from September 29 to October 8, 1994, at Mt Washington, NH.
The primary purpose of the evaluation was to obtain data indicating RVR
performance during actual Category llIb visibility conditions. The
evaluation consisted of comparing RVR system measurements with those of
human observers viewing runway lights in dense clouds and fog. Observer
and RVR measurements were obtained simultaneously and recorded for
statistical analysis. Approximately 500 observations were made during
the evaluation under day and night conditions. In addition to using
runway lights, ‘black targets'--dark colored objects, were used in
observations and compared with RVR measurements. The black targets were
used during light conditions where they would be more visible than
runway lights. Results indicated that RVR accuracy was generally within
100 feet or one reporting unit of the observed visibility.
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OPERATIONAL READINESS, FREQUENCY BANDS, GERMANY, AVIATION SAFETY,
AR

TRAFFIC, ULTRAHIGH FREQUENCY, RADAR BEACONS
ID (25) ATCRBS(AIR TRAFFIC CONTROL RADAR BEACON SYSTEMS), TCAS(TRAFFIC
ALERT

AND COLLISION AVOIDANCE SYSTEMS), FRANKFURT(GERMANY)
AB (27) The Data Link Test Analysis System (DATAS) was used in the Frankfurt,

Germany area to collect data in the frequency band used by Air Traffic

Control Radar Beacon System (ATCRBS) and Traffic Alert and Collision

Avoidance System (TCAS). Data were collected and analyzed for both

frequencies in order to assess the compatibility of these users of this

frequency band.
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Unclassified report
) Performed in cooperation with Raytheon Service Company, Pleasantville,
NJ. ADA315944
AL (22) Availability: Document partially illegible.
DE (23) *VISIBILITY, *RANGE(DISTANCE), *RUNWAYS
TEST AND EVALUATION, REQUIREMENTS, CLOUDS, MEASUREMENT,
OPERATIONAL
EFFECTIVENESS, PRESSURE MEASUREMENT, SNOW, FOG, AIR SPACE, HIGH
DENSITY, ACOUSTIC MEASUREMENT, STATISTICAL ANALYSIS, INERTIAL
MEASUREMENT UNITS, NIGHT FLIGHT, MARKER LIGHTS, ELECTRICAL
MEASUREMENT,
CORRECTIONS, LANDING LIGHTS, POWER MEASUREMENT, SNOW REMOVAL
ID (25) RVR(RUNWAY VISUAL RANGE)
AB (27) This report summarizes Operational Test and Evaluation (OT&E)
activities for the New Generation Runway Visual Range (RVR) system.
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Testing consisted of an initial OT&R seven individual retests and

several specialized tests. DOT/FAA/CT-Th92/37 provides results of the
initial OT&E conducted in March 1992. This document summarizes results
of seven retests as well as specialized tests conducted from August

1992 through June 1994. The purpose and intent of OT&E was to verify
RVR National Airspace Requirements (NAS) and to verify the operational
effectiveness and suitability of the RVR within the NAS environment At
the completion of the retest and specialized test efforts results

indicated that the most significant sensor and system problems had been
resolved via permanent design changes as well as interim

‘work-arounds." It was recommended that the RVR system be deployed
nationally under the following conditions: (a) Additional data be

obtained indicating RVR performance during Category llb visibility; and
(b) Problems currently having interim work-around solutions be resolved
with permanent corrections. This volume contains appendices H through K
referenced in Volume L.
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FLIGHT, MARKER LIGHTS, ELECTRICAL MEASUREMENT, CORRECTIONS,

LANDING
LIGHTS, SNOW REMOVAL

ID (25) RVR(RUNWAY VISUAL RANGE)

AB (27) This report summarizes Operational Test and Evaluation (OT&E)
activities for the New Generation Runway Visual Range (RVR) system.
Testing consisted of an initial OT&E, seven individual retests and
several specialized tests. DOT/FAA/CT-TN92/37 provides results of the
initial OT&E conducted in March 1992. This document summarizes results
of seven retests as well as specialized tests conducted from August
1992 through June 1994. The purpose and intent of OT&E was to verify
RVR National Airspace Requirements (NAS) and to verify the operational
effectiveness and suitability of the RVR within the NAS environment. At
the completion of the retest and specialized test efforts results
indicated that the most significant sensor and system problems had been
resolved via permanent design changes as well as interim
‘work-arounds." It was recommended that the RVR system be deployed
nationally under the following conditions: (a) Additional data be
obtained indicating RVR performance during Category lllb visibility;
and (b) Problems currently having interim work-around solutions be
resolved with permanent corrections. This volume contains appendices A
through G referenced in Volume I.
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AB (27) This report summarizes Operational Test and Evaluation (OT&E)
activities for the New Generation Runway Visual Range (RVR) system.
Testing consisted of an initial OT&E, seven individual retests and
several specialized test DOT/FAA/CT-TN92/37 provides results of the
initial OT&E conducted in March 1992. This document summarizes results
of seven retests as well as specialized tests conducted from August
1992 through June 1994. The purpose and intent of OT&E was to verify
RVR National Airspace Requirements (NAS) and to verify the operational
effectiveness and suitability of the RVR within the NAS environment. At
the completion of the retest and specialized test efforts results
indicated that the most significant sensor and system problems had been
resolved via permanent design changes as well as interim
‘work-arounds'. It was recommended that the RVR system be deployed
nationally under the following conditions: (a) Additional data be
obtained indicating RVR performance during Category llib visibility;
and (b) Problems currently having interim work-around solutions be
resolved with permanent corrections. This volume contains a summary of
the retest and specialized tests performed during the aforementioned
period.
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DN (9) Technical note
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C (20) Unclassified report
23) *\WEATHER, *RADAR
TEST AND EVALUATION, STRATEGY, PROCESSING EQUIPMENT, OPERATIONAL
EFFECTIVENESS, ARTIFICIAL SATELLITES
AB (27) The WARP OCT Procedures identify the test steps which will be used to
determine if a vendor's proposed system will meet WARP Stage 0
requirements. The procedures also contain an overview of the OCT test
strategy, requirements, conduct, and evaluation.
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DE (23) *EMERGENCIES, *TRANSPORT AIRCRAFT, *ESCAPE SYSTEMS,

*PASSENGERS,
*EVACUATION, *AIRCRAFT CABINS
TEST AND EVALUATION, COMPETITION, AIRCRAFT, AIR, TEST METHODS, TIME,
SMOKE, ROUTING, BEHAVIOR, MOTIVATION, AIR QUALITY, RIGIDITY, EXITS,
RAMPS

ID (25) ESCAPE SLIDES, B-737 AIRCRAFT

AB (27) Experimental evaluations of passenger egress during simulated emergency
evacuations have provided different results, depending on such
variables as subject motivation level and escape route utilized in the
particular study. The study reported here was conducted to compare
competitive versus cooperative subject behavior within a single study
using inflatable escape slides versus door sill-height platforms
connected to rigid ramps as the escape routes. Four groups of subjects,
ranging in age from 18 to 44, were employed in a 2 (motivation level) x
2 (egress route) x 2 (air quality) repeated-measures design. Motivation
level was the between-groups factor; evacuation route and air quality
(clear air versus smoke) were within-groups factors. Main effects on
total egress time were found for motivation level (p<.008) and egress
route (p<.012), as competitive behavior and platforms-with-ramps
produced much faster evacuation times. Air quality effects on total
egress times failed to achieve statistical significance; however, the
combination of air quality with the other variables produced
substantial interactions. These results indicate that findings derived



from evacuation studies are very susceptible to nuances in individual
subject behavior and experimental techniques/protocol. Combining
previously studied independent variables may produce unexpected
interactions that invalidate initial assumptions about the utility of
those variables in answering specific research questions. Studies
intended to assess the evacuation potential of aircraft designs,
configurations, and operating procedures should tightly control such
variables to prevent them from inadvertently confounding the
experimental questions being addressed.
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20) Unclassified report
DE (23) *SMOKE, *AVIATION SAFETY, *FIRE CONTROL SYSTEMS, *FIRE SAFETY
REQUIREMENTS, CARGO VEHICLES, CARGO, TRANSPORT AIRCRAFT, FIRE
SUPPRESSION, FIRE RESISTANCE, FIRE EXTINGUISHERS
ID (25) FIRE CONTAINMENT COVERS, FIRE RESISTANT CONTAINERS, TOTAL FLOOD
EXTINGUISHING SYSTEM, DC-10 AIRCRAFT, B-707 AIRCRAFT, SMOKE
DETECTION
AB (27) Twenty-six tests were conducted to evaluate the effectiveness of
current fire safety requirements for large Class B cargo compartments
as well as proposed improvements to the requirements. The major
findings were that the current requirements are not effective on the
types of fires tested and that there are several alternatives that
could be implemented to better enable a large Class B compartment to
withstand the types of fires tested.
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CA (5) FEDERAL AVIATION ADMINISTRATION TECHNICAL CENTER ATLANTIC CITY
NJ
| (6) ARSR-4 OT&E Test Plan for the EARTS and MicroEARTS.
9) Technical note
10) McDonald, Raymond K.
11) Jun 1996
12) 42 Pages
14) DOT/FAA/CT-TN96/17
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20) Unclassified report
DE (23) *RADAR TRACKING
TEST AND EVALUATION, UNITED STATES, COASTAL REGIONS, AUTOMATION,
WEATHER, DATA MANAGEMENT, VERIFICATION, PERFORMANCE TESTS, STATE
OF THE
ART, PROCESSING, RADAR, AIR TRAFFIC CONTROL SYSTEMS, OPERATIONAL
EFFECTIVENESS, INTEGRATION, LONG RANGE(DISTANCE), FORMATS, CUBA,
DELAY,
SYSTEMS ANALYSIS, QUESTIONNAIRES, SEARCH RADAR, HAWAII, AUTOMATIC
TRACKING, GUAM
AB (27) The Air Route Surveillance Radar Model 4 (ARSR-4) is a
state-of-the-art, three-dimensional, long-range unattended radar. The
system is being jointly procured by the Federal Aviation Administration
(FAA) and the U.S. Military. This radar will replace aging
height-finding and long-range two-dimensional air search radars which
are currently in use. Forty-four ARSR-4 systems are scheduled for
installation around the coastal United States and in Hawaii, Guam, and
Guantanamo Bay, Cuba. This document defines the overall planning, test
activities, and coordination associated with the Operational Test and
Evaluation (OT&E) of the ARSR-4/En Route Automated Radar Tracking
System (EARTS) and ARSR-4/Microprocessor En Route Automated Radar
Tracking System (MicroEARTS) interfaces. The tests will be performed at
the FAA Technical Center, the Mt. Santa Rosa and Mt. Kaala ARSR-4
facilities, and the Guam and Honolulu Center Enroute Radar Approaches
(CERAPS). The tests are divided into two major categories: Integration
tests and Operational tests. Integration tests include data format
verification, capacity and delay tests, and a system performance
evaluation. During Operational tests, Air Traffic Control (ATC)
personnel will evaluate the effectiveness and suitability of the ARSR-4
when operated with an EARTS or MicroEARTS. Operational questionnaires
will address critical performance areas including search, beacon, and
weather processing.
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MAINTENANCE, DENSITY, ORGANIZATIONS, STATE OF THE ART, FIELD TESTS,

REPORTS, LONG RANGE(TIME), SURVEYS, INTERNAL, LENGTH, SAMPLING,
AIRPORTS, RUNWAYS, QUESTIONNAIRES, HIGHWAYS, FLEXIBLE MATERIALS,
JOINTS, MATS

AB (27) This report summarizes the state-of-the-art construction joints in
airport hot-mix asphalt flexible pavement surfaces. It also discusses
and develops criteria for improved Federal Aviation Administration
(FAA) standards and procedures. Work leading to its completion
consisted of three parts: a literature and experience review. field
sampling and analysis of construction density of airport pavements, and
a survey of organizations involved in airport and highway pavement
construction. The literature review covered highway and airport joint
construction techniques, experiences, and reports of public and private
organizations. Information was examined for useful joint and mat
construction data and for potential improvements in construction
techniques and specifications. Construction techniques for making
joints were summarized. Field sampling and analysis consisted of
examining the effects of manual and mechanical joint-forming techniques
on constructed density at three FAA airport projects. Densities in the
interior portions of paved areas were also analyzed. Data indicated
that interior and joint portions of pavements were different when
characterized by density. The survey portion included (1) developing a
hot-mix construction and performance questionnaire for organizations;
(2) distributing it to state highway agencies, FAA airports, U.S.
Government offices and a few non-U.S. locations; and (3) analyzing the
completed responses. The intended audience was pavement owners,
designers, specifiers, and contractors. Responses from 130
organizations were presented on a question-by-question basis. Some of
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the overall report findings indicated that airport runway longitudinal
construction joint lengths easily exceed nine times the length of
runways, creating a huge maintenance problem if they are not durable
enough to resist traffic and environmental conditions.
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12) 73 Pages
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18) XH-XD
20) Unclassified report
DE (23) *APPROACH LIGHTS
FLIGHT TESTING, ALIGNMENT, COSTS, GLOBAL POSITIONING SYSTEM,
CONFIGURATIONS, PATTERNS, FLIGHT SIMULATORS, AIRPORTS, RUNWAYS,
MARKER
LIGHTS, INDICATOR LIGHTS
ID (25) ALS(APPROACH LIGHTING SYSTEMS), RUNWAY ALIGNMENT INDICATOR
LIGHTS
AB (27) Recent advances in Global Positioning System (GPS) capabilities have
heightened the prospect of providing Category I, Il, and Ill approach
and landing capabilities at numerous airports. In addition to the
considerable expense of installing approach lighting systems to support
these approaches, many airports do not have the necessary real estate
that would be required for the installation of standard approach
lighting systems. In response to these concerns, an evaluation was
needed to help determine if modified approach lighting system
configurations could be developed that would be less expensive and
occupy less real estate without compromising safety. This report
describes an evaluation of a number of proposed approach lighting
systems (ALS) modifications involving a reduction in the number of
required lights, either through providing a lesser density within the
standard configuration or through shortening the pattern length. The
evaluation was conducted using the Federal Aviation Administration
Boeing 727 flight simulator and employing the services of experienced
air carrier and FAA pilots as volunteer subjects. Results of the test
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effort revealed that the guidance that was provided by the medium
intensity approach lighting system with runway alignment indicator

lights (Configuration E) and the high intensity approach lighting

system with sequenced flashers (Configuration H) that contain three
lights, in lieu of five, per centerline barrette allowed all of the

subject pilots to complete the approaches and landings safely. However,
configurational changes to the standard approach lighting systems
should not be made until these results are validated by actual weather
flight testing.
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ID (25) *SCREENER TRAINING

AB (27) This document contains an edited version of the syllabus used to train
airport screeners on how to operate and resolve alarms on the CTX 5000
Explosives Detection System. The training took place within the context
of the Airport Demonstration Project, currently on-going at 3 airports:
San Francisco, Atlanta, and Manila, Philippines. The actual syllabus
used to train screeners at the demonstration sites differed in
site-specific ways from the edited version presented here. The
objectives of the training course were to provide screeners with the
necessary skills and knowledge to competently operate the CTX 5000.
This syllabus describes all aspects of the training curriculum,
including screener performance objectives, materials and equipment
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required for the course, the structure of lesson and final evaluations,
and the classroom training agenda.
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Aids on Pilot Performance.
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(12) 11 Pages
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DE (23) *PERFORMANCE(HUMAN), *DISPLAY SYSTEMS, *MEMORY DEVICES,
*COMPUTER AIDED
INSTRUCTION, *FLIGHT SIMULATION
INTEGRATED SYSTEMS, ENVIRONMENTS, AIRCRAFT, COCKPITS, PILOTS,
REDUCTION, SHORT RANGE(TIME), NAVIGATION, REVERSIBLE, ERRORS,
FORMATS,
INSTRUMENTATION, INDEXES, MARKERS, INSTRUCTORS, GYROSCOPES,
DIRECTIONAL, HORIZONTAL INDICATORS
ID (25) HSI(HORIZONTAL SITUATION INDICATOR), VOR(VERY HIGH FREQUENCY
OMNI
RANGE)
AB (27) A great deal of effort has been invested in examining integrated
instrumentation for advanced cockpits, but little comparable effort has
been directed toward the greatest number of aircraft presently flying
-those in the general aviation environment. This series of studies
examined the benefits of a simple and widely available integrated
instrument, the horizontal situation indicator (HSI), in the
performance of simple navigational and orientational tasks by private
pilots and instructor pilots. Tested in the context of the
multiple-processor Basic General Aviation Research Simulator (BGARS),
the private pilots exhibited significantly fewer navigational reversals
and orientational errors when using the HSI (in comparison with their
performances when using the traditional VOR and directional gyro
combination). These results were consistent with but even more



definitive than those obtained for the instructor pilots. Similar
benefits in procedural error reduction were also found when instrument
index markers, or 'bugs,' were used as short-term memory aids.
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Urine Screening Procedure.
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(20) Unclassified report
DE (23) *AVIATION ACCIDENTS, *DRUGS, *URINE, *TOXICOLOGY, *AVIATION
MEDICINE
FLUORESCENCE, WATER, ARRAYS, MASS SPECTROSCOPY, AERONAUTICS,
MEDICINE,

METHANOLS, LIQUID CHROMATOGRAPHY, MISSIONS, THERAPY, EXTRACTION,

RANGE(EXTREMES), PHOTODIODES, COCAINE, SCREENS(DISPLAYS),
LITIGATION,

DRUG ABUSE, CHLOROFORM, CARDIOVASCULAR DISEASES, AMPHETAMINES,
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ID (25) *TRIAMTERENE, BENZODIAZEPINES, TOXICOLOGY, HPLC(HIGH

PERFORMANCE LIQUID
CHROMATOGRAPHY), TLC(THIN LAYER CHROMATOGRAPHY)

AB (27) One of the missions of the Civil Aeromedical Institute (CAM 1), Office
of Aviation Medicine (OAM), Federal Aviation Administration (FAA), is
to help assess the role of potential medical or drug related pilot
impairment in aviation accidents. This requires the ability to
identify' a wide range of drugs and the medical conditions for which
these drugs are prescribed. A single extraction screening procedure was
developed to identify as many drugs as possible in urine, with minimal
effort and cost. Triamterene, a diuretic, is easily identified using
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HPLC and TLC, whereas it can not be easily identified using standard CC
Mass Spectroscopy. On the other hand, atenolol is easily identified

using HPLC and Mass Spectroscopy, but is not detected using TLC at
therapeutic levels. Methadone is difficult to detect using HPLC with a
photo diode array and fluorescence detector, but can easily be detected
using TLC and confirmed by mass spectroscopy. Urine specimens are
hydrolyzed using Bglucuronidase, and the specimen is then extracted
using commercially purchased TOXI-LAB extraction tubes. After removing
the TOXI-LAB organic phase, the remaining aqueous layer is washed with
chloroform. The organic phase and the chloroform wash are combined,
evaporated to dryness, and then reconstituted in 50uL of a methanol
solution. A 10uL quantity of the methanol solution is then
chromatographed, using HPLC with a photo diode array and fluorescence
detector. The methanol solution is next analyzed using either TOXI-LAB
or CC Mass Spectroscopy, depending on the compound detected using HPLC.
When HPLC is negative, the extract is analyzed using the TOM-LAB%
procedure. This method has proven successful in the identification of
benzodiazepines (alpraxolam, temaxepam, diarepam, nordistepam, and
oxarepam), cardiovascular medications, antihistamines, and other drugs
that could have been missed using o
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AU (10) Canfield, Dennis
White, Vicky
Soper, John
Kupiec, Tom
11) May 1996
G (12) 13 Pages
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DETECTORS, FLUORESCENCE, LAYERS, WATER, ARRAYS, MASS
SPECTROSCOPY,
COSTS, SOLUTIONS(GENERAL), METHANOLS, EXTRACTION,
RANGE(EXTREMES),
PHOTODIODES, LITIGATION, CHLOROFORM, ANTIHISTAMINICS, DIURETICS
ID (25) *TRIAMTERENE, BENZODIAZEPINES, HPLC(HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY), TLC(THINK LAYER CHROMATOGRAPHY)
AB (27) One of the missions of the Civil Aeromedical Institute (CAMI), Office
of Aviation Medicine (OAM), Federal Aviation Administration (FAA), is
to help assess the role of potential medical or drug related pilot
impairment in aviation accidents. This requires the ability to identify
a wide range of drugs and the medical conditions for which these drugs
are prescribed. A single extraction screening procedure was developed
to identify as many drugs as possible in urine, with minimal effort and
cost. Triarnterene, a diuretic, is easily identified using HPLC and
TLC, whereas it can not be easily identified using standard CC Mass
Spectroscopy. On the other hand, atenolol is easily identified using
HPLC and Mass Spectroscopy, but is not detected using TLC at
therapeutic levels. Methadone is difficult to detect using HPLC with a
photo diode array and fluorescence detector, but can easily be detected
using TLC and confirmed by mass spectroscopy. Urine specimens are
hydrolyxed using Beta-glucuronidase, and the specimen is then extracted
using commercially purchased TOXI-LAB A extraction tubes. After
removing the TOM-LAB organic phase, the remaining aqueous layer is
washed with chloroform. The organic phase and the chloroform wash are
combined, evaporated to dryness, and then reconstituted in 50uL of a
methanol solution. A 10uL quantity of the methanol solution is then
chromatographed, using HPLC with a photo diode array and fluorescence
detector. The methanol solution is next analyxed using either TOXI-LAB
or GC Mass Spectroscopy, depending on the compound detected using HPLC.
When HPLC is negative, the extract is analyxed using the TOXI-LAB
procedure.
23
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INST
TI(6) A Comparison of the Effects of Navigational Display Formats and Memory
Aids on Pilot Performance.

DN (9) Final rept.
AU (10) Beringer, Dennis B.
Harris, Howard C., Jr
RD (11) May 1996
PG (12) 11 Pages
RN (18) DOT/FAA/AM-96/16
XH-XD
RC (20) Unclassified report
DE (23) *COMPUTERIZED SIMULATION, *MEMORY(PSYCHOLOGY), *NAVIGATION,
*APPLIED
PSYCHOLOGY, *FLIGHT SIMULATION
INTEGRATED SYSTEMS, ENVIRONMENTS, AIRCRAFT, COCKPITS,
PERFORMANCE(HUMAN), PILOTS, DISPLAY SYSTEMS, REDUCTION, MEMORY
DEVICES,
SHORT RANGE(TIME), INTEGRATION, REVERSIBLE, ERRORS, FORMATS,
INSTRUMENTATION, INDEXES, MARKERS, INSTRUCTORS, FLIGHT SIMULATORS,
PSYCHOLOGY, GYROSCOPES, DIRECTIONAL, INSTRUMENT FLIGHT,
HORIZONTAL
INDICATORS
AB (27) A great deal of effort has been invested in examining integrated
instrumentation for advanced cockpits, but little comparable effort has
been directed toward the greatest number of aircraft presently flying
-those in the general aviation environment. This series of studies
examined the benefits of a simple and widely available integrated
instrument, the horizontal situation indicator (HSI), in the
performance of simple navigational and orientational tasks by private
pilots and instructor pilots. Tested in the context of the
multiple-processor Basic General Aviation Research Simulator (BGARS),
the private pilots exhibited significantly fewer navigational reversals
and orientational errors when using the HSI (in comparison with their
performances when using the traditional VOR and directional gyro
combination). These results were consistent with but even more
definitive than those obtained for the instructor pilots. Similar
benefits in procedural error reduction were also found when instrument
index markers, or 'bugs,' were used as short-term memory aids.
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TI(6) Estimated Detection System False Alarms from Cargo Compartment Fire
Extinguisher Discharge Statistics.
DN (9) Technical note
AU (10) Eklund, Thor I.
RD (11) May 1996
G (12) 15 Pages
(1 ) DOT/FAA/AR-TN96/56, AAR-423
RN (18) XH-XD
RC (20) Unclassified report
DE (23) *COMMERCIAL AIRCRAFT, *STATISTICAL DATA, *FALSE ALARMS, *FIRE
EXTINGUISHERS, *FIRE ALARM SYSTEMS
ELECTRONICS, AUXILIARY, DETECTORS, POLYMERS, RATES, ELECTRICAL
PROPERTIES, COMPARTMENTS, DUCTS, CARGO, POWER EQUIPMENT,
DOMESTIC, FIRE
EXTINGUISHING AGENTS, BOTTLES, FLUORINATED HYDROCARBONS, BAYS,
ENGINE
NACELLES, BLEED SYSTEMS, TOILET FACILITIES, WHEEL WELLS
AB (27) Data on aircraft fleet service difficulties between 1988 and 1990 were
used to estimate fire detector false alarms in the domestic commercial
jet fleet. For Class C cargo compartments, data on fleet composition
and utilization were used to establish false alarm rates using two
levels of analytical detail. False alarms for engine nacelles,
auxiliary power units, bleed air ducts, lavatories, wheel wells, and
electrical and electronic bays are also considered. This treatment of
false alarms is based on statisfical documentation of fleet discharge
events for halon extinguishing agent bottles.
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DE (23) *CAPACITY(QUANTITY), *GROUND CONTROLLED APPROACH RADAR, *AIR
SPACE,

*AIRPORTS

SIMULATION, QUANTITATIVE ANALYSIS, MODELS, PERFORMANCE TESTS,
COSTS,

DELAY, AIR TRAFFIC, AUTOMATIC, PASSENGERS
ID (25) NASPAC(NATIONAL AIRSPACE SYSTEM PERFORMANCE ANALYSIS
CAPABILITY),

TRACON(TERMINAL RADAR APPROACH CONTROL), CTAS(CENTER TRACON
AUTOMATION

SYSTEM), NAS(NATIONAL AIRSPACE SYSTEM), TFM(TRAFFIC FLOW
MANAGEMENT)
AB (27) This report documents the results and analysis of the Center-Terminal

Radar Approach Control (TRACON) Automatic System (CTAS) on National

Airspace System (NAS) performance. The NAS Performance Analysis

Capability (NASPAC) Simulation Modeling System (SMS) was used to

evaluate the impact CTAS would have on system level performance.

Simulations were developed that included the effects CTAS would have on

airport capacity and compared against simulations that did not include

CTAS. Measures of delay and cost of delay were used as key metrics in

the analysis. The results indicate that the deployment of CTAS would

reduce operational delay and passenger delay by 34,405 and 2,277 hours

respectively in 2005. These savings translate into nearly 100 million

dollars.
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TI (6) Fixed Ground Antenna Radome (FGAR) Type VNI Operational Test and
Evaluation (OT&E) Operational Test Final Report.

DN (9) Technical note
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Sedgwick, Harold G.

11) May 1996

G (12) 41 Pages
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C (20) Unclassified report
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RADIATION PATTERNS, RADAR STATIONS

ID (25) FGAR(FIXED GROUND ANTENNA RADOMES)

AB (27) This report documents the Operational Test and Evaluation (OT&E)
operational testing performed on the Type V/VI, Fixed Ground Antenna
Radome (FGAR) First Article. The Type V/VI FGAR replaces the original
radome at Air Route Surveillance Radar (ARSR) - 3 sites. This testing
was performed on the Federal Aviation Administration's (FAA) Southern
Region's Newport, Mississippi (MS) ARSR-3 En Route Radar Facility
(QNM). The testing was limited to electromagnetic performance
characteristics evaluation. Electromagnetic performance data was
collected by the Memphis Air Route Traffic Control Center (ARTCC)
(ZME), the only ARTCC which receives Newport ARSR-3 En Route Radar
Facility (QNM) data. The testing showed no degradation of the antenna
electromagnetic patterns. The testing demonstrated that the FGAR meets
the Operational Suitability and Operational Effectiveness requirement
of the FAA.
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TI (6) Federal Aviation Administration Plan for Research, Engineering, and
Development (1996).
D (11) May 1996
G (12) 211 Pages
N (18) XH-FAA
C (20) Unclassified report
0 (21) Report of the Federal Aviation Administration to the United States
Congress pursuant to to 49 United States Code 44501(c).
DE (23) *COST EFFECTIVENESS, *AIRPORTS, *SYSTEMS MANAGEMENT
AIRCRAFT, COMMERCIAL AVIATION, COSTS, AIR SPACE, DELAY, RESOURCES
AB (27) The Federal Aviation Administration (FAA) manages and operates the
National Airspace System (NAS), a significant national resource. The
demands on this system are continuously growing, and changing
technologies provide the opportunity to improve system effectiveness
and efficiency. Today, 22 of the country's largest airports experience
more than 20,000 hours of delay per year, and the number of major
airports with more than 20,000 hours of delay is projected to grow to
33 by 2003. With an average aircraft operating cost of approximately
$1,600 per hour of delay, airlines operating at each of these airports
currently incur at least $32 million in annual delay costs.

AN (1) AD-A355 576/XAG
FG (2) 010600
170703
CA (5) FEDERAL AVIATION ADMINISTRATION WASHINGTON DC
Tl (6) United States Standard Flight Inspection Manual
RD (11) May 1996
12) 269 Pages
S (14) FAA-8200.1A
18) XH-XD
20) Unclassified report
E (23) *AIR NAVIGATION, *INSPECTION, *INSTRUCTION MANUALS
FLIGHT CREWS, DIRECTION FINDING, AIR TRAFFIC CONTROL SYSTEMS,
FLIGHT
INSTRUMENTS, SEARCH RADAR
AB (27) The purpose of this manual is to prescribe standardized procedures for
the flight inspection of air navigation services. It is not intended as
authorization for an agency to assume flight inspection authority over
any group of services which are not now under its jurisdiction.
Similarly, it carries no designation of responsibility within any
agency unless such has been so designated in its usual procedural
manner, such as general orders, regulations, etc. This manual is
directive upon all personnel charged with the responsibility for
execution of the flight inspection mission, when such personnel or
organization is so designated by its agency. Compliance with this
manual, however, is not a substitute for common sense and sound
judgment. Nothing in this manual shall be construed to relieve flight
inspection crews or supervisory personnel of the responsibility of
exercising initiative in the execution of the mission, or from taking
such emergency action as the situation warrants.
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(6) Aircraft Cabin Smoke Control with Converging-Diverging Nozzles.

DN (9) Technical note
AU (10) Eklund, Thor I.
RD (11) Apr 1996
G (12) 37 Pages
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XH-XD
RC (20) Unclassified report
DE (23) *CONTROL, *SMOKE, *AIRCRAFT CABINS, *CONVERGENT DIVERGENT
NOZZLES
PEAK VALUES, EXPERIMENTAL DATA, INSTALLATION, PRESSURE, SAFETY,
NOZZLES, FLOW, FIRES, FLIGHT ENVELOPE, ALTITUDE, EVACUATION, VENTING
ID (25) IN-FLIGHT FIRE, BOEING 757
AB (27) The characteristics of converging-diverging nozzles are compared to
those of converging nozzles for use in aircraft cabin smoke control.
The peak flow flight regimes for the two different nozzles are compared
by means of test data taken on a Boeing 757. The converging-diverging
nozzle is shown as capable of maintaining peak volumetric flow over a
wide range of airplane cabin pressure and flight altitude combinations.
Sample capacities and flow schedules are presented for installation of
converging-diverging nozzles in Boeing 737 aircraft. p3
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2) 47 Pages
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DE (23) *LIGHTING EQUIPMENT, *FLIGHT SIMULATORS
TEST AND EVALUATION, REQUIREMENTS, UNITED STATES, FLIGHT CREWS,
ILLUMINATION, VISIBILITY, LOW LEVEL, TAKEOFF, CHARTS, AIRPORTS,
RUNWAYS, AIRWORTHINESS, LANDING
AB (27) The European Joint Aviation Authority (JAA) introduced its Joint
Airworthiness Requirements for Operations (JAR-OPS1) in April 1995. In
general the airport lighting system requirements and associated
operating minima authorized by the JAA for use during low-visibility
takeoff and landing operations are lower than that used by the United
States (U.S.) and American air carrier operators. The rationale for
JAA's lower operating minima is based primarily on several years of
operating experience by various European ICAO member states. In an

TI (6)
DN (9
AU (1
RD (1
PG (1
RS (1
RN (1
RC (2

B-105

effort to standardize aircrew procedures, training, and charting
requirements, both the Federal Aviation Administration (FAA) and the
JAA would like to harmonize low-visibility operating requirements and
minima to the maximum extent possible. This report describes a
simulator evaluation to determine the feasibility of adopting the JAA
lighting system requirements and operating minima as the FAA standard
for low-visibility operations. The data results from this evaluation

will be used by FAA Headquarters to formulate the U.S. position on
adopting the JAA operational requirements for low-visibility

operations.
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Tl (6) Characterization of an Oxygen/Nitrogen Permeable Membrane System.
DN (9) Final rept.
AU (10) Abramowitz, Allan
Boris, Paul
11) Apr 1996
12) 29 Pages
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20) Unclassified report
23) *PERMEABILITY, *NITROGEN, *OXYGEN, *MEMBRANES, *FIRE SUPPRESSION
TEST AND EVALUATION, FIBERS, EXPERIMENTAL DATA, OPTIMIZATION,
AIRCRAFT,
GASES, PURITY, FLOW RATE, SEPARATION, AIR PRESSURE, ENRICHMENT,
STREAMS
ID (25) HOLLOW FIBER, INERTING
AB (27) The Federal Aviation Administration is investigating the use of
alternate technologies for fire suppression aboard aircraft. A system
was built using hollow fiber permeable selective membranes to separate
air into its two major constituent gases, namely oxygen and nitrogen.
System performance was characterized with regard to pressure, flow,
temperature, and their affects on the nitrogen enriched stream. Test
results indicate that nitrogen stream purity varies directly with air
pressure and temperature and inversely with flow rate. The test data
also indicate that there is an optimum combination of flow and nitrogen
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purity for inerting a fixed volume. p3
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TI (6) Report to Congress. Potential Hazards to Aircraft By Locating Waste
Disposal Sites in the Vicinity of Airports.

DN (9) Final rept.
U (20) Cleary, Ed
RD (11) 01 Apr 1996
PG (12) 24 Pages
RS (14) DOT/FAA/AS/96-1
RN (18) XH-XD
RC (20) Unclassified report
DE (23) *PAVEMENTS, *BIRD STRIKES, *WASTE DISPOSAL, *POLLUTION ABATEMENT,

*RUNWAYS, *HAZARDOUS MATERIALS
AIRCRAFT, HAZARDS, FACILITIES, SITES, HISTORY, PATTERNS, DISPOSAL,
SOLID WASTES, ACCIDENTS, MUNICIPALITIES

ID (25) SOLID-WASTE FACILITY, HAZARDS TO RUNWAYS

AB (27) This report was developed from historical data, past studies, and
research on the incidents and accidents involving bird strikes and
aircraft and on the potential of solid waste disposal sites to attract
and sustain bird movements. This report is in response to Section
203(b)(2) of the Airport and Airway Safety, Capacity, Noise
Improvement, and Intermodal Transportation Act of 1992. This section
directed a study to be conducted to determine whether a municipal solid
waste facility, located within a 5-mile radius of the end of a runway,
has the potential for attracting or sustaining bird movements (from
feeding, watering, or roosting in the area) and poses a hazard to
runways or approach and departure patterns of aircraft.
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Tl (6) Ophthalmic Requirements and Considerations for the En Route Air Traffic
Control Specialist: An Ergonomic Analysis of the Visual Work
Environment.

DN (9) Final rept.
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Montgomery, Ronald W.

11) Apr 1996

G (12) 16 Pages

S (14) DOT/FAA/AM-95/12
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C (20) Unclassified report

23) *AIR TRAFFIC CONTROL SYSTEMS, *VISUAL PERCEPTION

REQUIREMENTS, MEASUREMENT, UNITED STATES GOVERNMENT,

ENVIRONMENTS,

AIRCRAFT, MODELS, CLINICAL MEDICINE, RADAR, AIR FORCE PERSONNEL,
MEDICINE, TAPES, MALES, VISION, SPECIALISTS, PHYSICIANS, SURGERY,
ERGONOMICS, HEIGHT, CONSOLES, FEMALES, OPHTHALMOLOGY, VISUAL

DEFECTS,

EYE MOVEMENTS, AVIATION MEDICINE

AB (27) The Federal Air Surgeon requested continued investigation of visual
disorders and vision corrective devices as to their relevance to the
medical certification of airmen and controllers. The en route Air
Traffic Control Specialist (ATCS) works with a unique radar console
unit when controlling aircraft. To better understand the visual
requirements of this work environment, an ergonomic study of the radar
console was performed. A vertical stand with a tape measure was placed
10.2 cm (4.0 inches) from the front of the current model radar console
used by en route Acts. Measurements from two eye height levels,
representing the low female value (5th percentile) and the high male
value (95th percentile), to four primary components of the radar
console were obtained. Accommodation, vergence, and vision demands were
calculated. The accommodative range was from 0.79 D to 1.81 D and the
vergence demand range from 4.61 to 10.35. Version demands were
generally large due to the size and placement of the primary
components. Of the 80 version measurements calculated, only 17 (21.25%)
required less than 150 deg of eye movements. The accommodative and
convergence demands of an en route radar console would not be expected
to have a substantial clinical effect on vision for pre- and
early-preshyopic controllers with normal phoria and fusional reserve
capabilities. Version demands are substantial and may be visually
stressful to the ATCS. Clinical ophthalmic considerations for
correcting the vision at the radar console of these controllers,
particularly presbyopic ATCSs, are reviewed. These data may be used by
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the Office of Aviation Medicine in addressing occupational and medical
questions, and their associated regulatory implications.
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TEST AND EVALUATION, JOBS, SKILLS, SIZES(DIMENSIONS), PREDICTIONS,

PERFORMANCE TESTS, RATES, REGRESSION ANALYSIS, CORRELATION,
ADVERSE
CONDITIONS, INSTRUCTIONS, EQUATIONS, SPECIALISTS, PERSONNEL
SELECTION,
BIAS, WOMEN, LOW RATE, SELECTION, SCORING
AB (27) The technical fairness of the written air traffic control specialist
(ATCS) aptitude test battery was investigated within the framework of
the Uniform Guidelines on Employee Selection Procedures (29 CFR 1607).
First, the adverse impact of using a composite score on the test
battery was evaluated on an archival sample of 170,578 job applicants.
Mean score differences by gender of 0.35 SD in the favor of men were
found, suggesting that adverse impact on women could be expected from
use of test scores in selection. Analysis of selection rates by gender
found that women were classified as eligible for employment
consideration on the basis of composite test scores at a lower rate
(38.5%) than men (50.4%). Step-down hierarchical regression analysis
(Lautenschlager & Mendoza, 1986) was used to investigate differential
prediction of performance in initial ATCS training at the Federal
Aviation Administration Academy in a sample of 9,552 first-time
competitive entrants. Analysis based on correlations corrected for
explicit and implicit restriction in range found significant
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differences in slopes and intercepts by gender, suggesting that
separate regression equations were appropriate to predict Academy
performance for the genders. The practical significance of the
statistically small effect sizes is considered within the framework of
current equal employment opportunity legislation and case law in the
discussion of these results. The alternative explanation that these
results reflect gender differences in job-related abilities, rather

than test bias, is considered.
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ENVIRONMENTS,
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RADAR, DISPLAY SYSTEMS, AIR FORCE PERSONNEL, MEDICINE, PROTECTIVE
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VISION
ID (25) IFR(INSTRUMENT FLIGHT RULES), VFR(VISUAL FLIGHT RULES), PVD(PLAN
VIEW
DISPLAY), ANK(ALPHANUMERIC KEYBOARD), VISUAL FIELDS
AB (27) The Federal Air Surgeon requested continued investigation of visual
disorders and vision corrective devices as to their relevance to the
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medical certification of airmen and controllers. The en route Air

Traffic Control Specialist (ATCS) works with a unique radar console

unit when controlling aircraft. To better understand the visual

requirements of this work environment, an ergonomic study of the radar
console was performed. A vertical stand with a tape measure was placed
10.2 cm (4.0 inches) from the front of the current model radar console
used by en route Acts. Measurements from two eye height levels,
representing the low female value (5th percentile) and the high male

value (95th percentile), to four primary components of the radar

console were obtained. Accommodation, vergence, and vision demands were
calculated. The accommodative range was from 0.79 D to 1.81 D and the
vergence demand range from 4.61A to 10.35A Version demands were
generally large due to the size and placement of the primary

components. Of the 80 version measurements calculated, only 17 (21.25%)
required less than 150 of eye movements. The accommodative and
convergence demands of an en route radar console would not be expected
to have a substantial clinical effect on vision for pre- and

early-preshyopic controllers with normal phoria and fusional reserve
capabilities. Version demands are substantial and may be visually

stressful to the ATCS. Clinical ophthalmic considerations for

correcting the vision at the radar console of these controllers,

particularly presbyopic ATCSs, are reviewed. These data may be used by
the Office of Aviation Medicine in addressing occupational and medical
questions, and their associated regulatory implications.
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(20) Unclassified report
DE (23) *AIRCRAFT, *WOUNDS AND INJURIES, *AIRCRAFT SEATS,
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ID (25) *DUMMIES, IMPACT LOADS

AB (27) Since 1988, newly type-certificated aircraft are required to comply
with stringent crashworthiness requirements. Central to these more
stringent requirements is a dynamic test that assesses the potential
for injury for someone exposed to similar conditions. In this report,
the techniques and reference values used for measuring the impact
protection offered by aircraft seating systems are reviewed. General
requirements of a crash dummy are enumerated. The use and limitations
of various designs of adult-sized front and side dummies are discussed,
and relationships relating dynamic variables measured with a dummy to
the probability of an injury are referenced.
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DE (23) *COMPUTERIZED SIMULATION, *HUMAN FACTORS ENGINEERING, *FLIGHT
SIMULATION
COMPUTER PROGRAMS, CONTROL, SIMULATION, THROTTLING, FLIGHT
TRAINING,
LOW COSTS, COMPUTERS, PERFORMANCE(ENGINEERING), OFF THE SHELF
EQUIPMENT, DISPLAY SYSTEMS, VARIABLES, AERONAUTICS, INTEGRATION,
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LABORATORIES, EXTERNAL, MICROCOMPUTERS, APPLIED PSYCHOLOGY,
FLIGHT
SIMULATORS, ASSEMBLY, RADIOFREQUENCY, ANALOG SYSTEMS,
INSTRUMENT
FLIGHT, QUADRANTS
AB (27) Flight simulation has historically been an expensive proposition,
particularly if out-the-window views were desired. Advances in computer
technology have allowed a modular, off-the-shelf flight simulation
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(based on 80486 processors or Pentiums) to be assembled that has been
adapted, with minimal modification, for conducting general aviation
research. This simulation includes variable flight instrumentation,
forward, 45 and 90 degree left external world views, and a map display.
Control inputs are provided by high-fidelity analog controls (e.g.,
damped and self-centering yoke, high-performance throttle quadrant,
gear, flap, and trim controls; and navigation radio frequency select).
The simulation is based upon two commercially available flight
simulation software packages, one originally designed as an instrument
flight tralner and the other as a 'game'-type flight simulation. The
provisions of these packages are discussed highlighting their

particular research capabilities. as well as their limitations. The
comparatively low cost and ease of assembly/integration allow multiple
'standardized' systems to be distributed for cooperative

inter-laboratory studies. The approach appears to have utility for both
research and training.
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SYSTEMS,
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SCANNING, COMPUTER PROGRAMS, INPUT, INTERFACES, RESOLUTION, X
RAYS,
WORK STATIONS, MANUAL OPERATION, CHANNELS, INFRASTRUCTURE
AB (27) This report provides an evaluation of the CTX5000 human-computer
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interface including the X-ray interface, the Computed Tomography (CT)
-scan interface, the manual input interface channels, and the
workstation design. It does not make recommendations for the
reconfiguration of screens nor does it make recommendations as to
possible changes in the software infrastructure.
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SPECTROSCOPY, MEDICINE, SAMPLING, AVIATION ACCIDENTS,
LABORATORIES,
LIVER, HYDROLYSIS, BLOOD, LITIGATION, RADIOIMMUNOASSAY
ID (25) *BENZODIAZEPINE, CLONAZEPAM, FLUOXETINE, BLOOD SAMPLES
AB (27) The FAA Toxicology and Accident Research Laboratory reports the
presence of any drug detected at therapeutic or subtherapeutic levels
and the medical condition for which the drug may have been used.
Specimens from the pilot of a fatal aviation accident in 1992 were
suspected of containing fluoxetine and clonazepam. Initial screening
tests using fluorescence polarization immunoassay of a urine specimen
revealed 86 ng/ml of a benzodiazepine. Blood from this case was
screened using radioimmunoassay and a benzodiazepine was detected at a
level in excess of 200 ng/ml. No benzodiazepine was detected in the
urine specimen when it was initially tested using HPLC with no
hydrolysis of the specimen. Temazepam was eventually identified in
urine by HPLC and Mass Spectroscopy, after enzyme hydrolysis of the
urine using beta-glucuronidase. The blood was found to contain 44 ng/ml
of temazepam, 83 ng/ml of fluoxetine, and 138 ng/ml of norfluoxetine.
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The liver was found to contain 145 ng/ml of temazepam. No tests were
performed on the liver for fluoxetine. The identification of temazepam

in urine would have been impossible without the enzyme hydrolysis of

the specimen prior to extraction and identification. Benzodiazepines

are among the most prescribed drugs and a procedure is needed to assure
that these drugs will be detected and identified in urine.
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GAME
THEORY, INSTRUMENT FLIGHT, QUADRANTS
AB (27) Flight simulation has historically been an expensive proposition,
particularly if out-the-window views were desired. Advances in computer
technology have allowed a modular, off-the-shelf flight simulation
(based on 80486 processors or Pentiums) to be assembled that has been
adapted, with minimal modification, for conducting general aviation
research. This simulation includes variable flight instrumentation,
forward, 45 and 90 degree left external world views, and a map display.
Control inputs are provided by high-fidelity analog controls (e.g.,
damped and self-centering yoke, high- performance throttle quadrant,
gear, flap, and trim controls; and navigation radio frequency select).
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The simulation is based upon two commercially available flight
simulation software packages, one originally designed as an instrument
flight trainer and the other as a game-type flight simulation. The
provisions of these packages are discussed highlighting their

particular research capabilities. as well as their limitations. The
comparatively low cost and ease of assembly/integration allow multiple
'standardized' systems to be distributed for cooperative

inter-laboratory studies. The approach appears to have utility for both
research and training.
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