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Project Report. Objective Activity and Taskload Assessment in En Route Air Traffic Control.
Civil Aerospace Medical Institute, Mills, S.H., Pfleiderer, E.M.2, and Manning, C.A

Abstract: Two computer programs, the National Airspace System (NAS) Data Management
System (NDMS) and the Performance and Objective Workload Evaluation Research (POWER)
program, have been developed to provide a platform for quantifying en route air traffic controller
activity and taskload. The NDMS program extracts data produced by en route mainframe
computers and encodes the information into database files that provide efficient storage and
access. The POWER program calculates specific measures using aircraft positions and controller
data entries. The development and use of such measures is important for establishing baseline
activity measures and for evaluating modifications to ATC systems. NAS System Analysis
Recording (SAR) data were collected from the Jacksonville en route air traffic control center
between 8:30-10:30 a.m. and between 12:00-2:00 p.m. (local time) for each of four consecutive
days. POWER measures were computed in 30-minute intervals for all active sectors. A Principal
Components Analysis (PCA) was conducted to evaluate the current set of POWER variables and
provide guidelines for the addition of new measures or the modification of existing ones. PCA
with Varimax rotation converged in seven iterations and produced five components with
eigenvalues > 1. Cumulatively, the four components accounted for 68.18% of the variability in
the data set: Component 1 (Activity) accounted for 26%, Component 2 (Flight Path Variability)
accounted for nearly 13%, Component 3 (Objective Workload) accounted for 11%, Component 4
(D-side Activity) accounted for 9%, and Component 5 (Overload) accounted for approximately
8%. Variables comprising the five extracted components provided valuable information about
the underlying dimensions of the NAS data set. Additions or modifications that might improve
the ability of POWER to describe ATC activity and taskload were identified. (P. Krois, D.
Piccione, AAR-100) http://www.cami.jccbi.gov/AAM-400A/Abstracts/Tech_Rep.htm

National Traffic Management Log: Engineering Research Psychologists from ACB-220
traveled to the Air Traffic Control System Command Center to support the National Traffic
Management Log (NTML) user team meeting. The team worked on defining functionality and
computer-human interface requirements for capabilities such as multiple restrictions, status
information area, and metering. The NTML will provide Traffic Management Units throughout
the country with a common platform for communicating traffic management initiatives.
Version 3.0 of the NTML is scheduled for deployment to several field facilities in December
2002. (T. Yuditsky, WIHTC)
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Human Factors for Evolving Environments: Recently, Paul Krois (AAR-100), Jacqueline
Rehmann (ASD-100), and Richard Mogford (NASA-Ames) co-hosted an IAIPT Human Factors
TIM in Washington, D.C. Meeting participants came from the FAA, NASA-Ames, NASA-
Langley, MITRE CAASD, and the aviation industry. During the two-day meeting, held
November 19-20, participants discussed the important contribution of human factors in
transitioning research concepts and products through the R&D pipeline to acquisition and fielded
systems. The meeting focused on developing human factors guidance for transitioning research
capabilities across Technology Readiness Levels (TRLs). TRLs are the basis for coordinating
various activities, roles, and expectations among research organizations and the FAA. The TRL
model allows the research organization, independent of FAA, to describe, develop, and perform
limited testing of its proposed concept. The TRL model represents a phased approach toward
R&D. The participants agreed that transitioning research concepts from exploration to
development and onward to acquisition products and fielded systems should be accompanied by
increasingly detailed assessments of information requirements, display management/integration,
human centered automation, and human performance measures such as workload, situation
awareness, communications, and human error. Of course, human factors considerations are just
one component of a broader integrated system engineering perspective encompassing operational
concepts, system requirements, and system engineering methods. Presentations focused on
identifying and discussing human factors and human performance issues across different levels
of capability maturity. Based on TIM presentations and working discussions, planned outputs
include preparation of human factors guidance for IAIPT members in the form of principles,
methods, and metrics that can be used to guide human factors research through the R&D
pipeline.

In September 1995, the FAA and NASA strengthened their partnership by forming the
FAA/NASA Interagency Air Traffic Management Integrated Product Team (IAIPT). The
mission of the IAIPT is to plan and conduct integrated research related to both air-based and
ground-based air traffic control (ATC) and air traffic management (ATM) decision support tools
and procedures. Oversight for IAIPT activities is provided by the FAA’s Research, Engineering
& Development (R,E&D) Advisory Committee and NASA’s Aeronautics and Space
Transportation Technology Advisory Committee. Technical Information Meetings (TIMs) are
an important way for IAIPT members to exchange information and perspectives. (T. Kraus,
AAR-200). Note: For more information, contact or send mailto:Jacqueline.Rehmann@faa.gov

Open House: The William J. Hughes Technical Center’s Human Factors Group held an open
house on December 4th. The experience was activity- and demonstration-focused, with the
majority of the action taking place in the laboratory itself. Dr. Paul Krois, Deputy Division
Manager for AAR-100 presented remarks. (E. Stein, WIHTC)

Shift Work and Fatigue: During November 18-21, 2002, Dr. Thomas Nesthus (AAM-500)
conferred with three NTSB investigators concerning the final draft of the Performance Team’s
report and the potential application of the Fatigue Avoidance Scheduling Tool (FAST™) with
the crew duty/rest data from the FedEX Flight 1478 accident in Tallahassee, FL July 27, 2002.
Dr. Nesthus also conferred with personnel from AAR-100 and AOP-340 for initial coordination
and development of plans to assess shiftwork and fatigue in the Airways Facilities workforce and
to provide educational materials and relevant countermeasures. Also during this trip, Dr.


mailto:Jacqueline.Rehmann@faa.gov

Nesthus resided over two midyear meetings as Chair of the Aerospace Human Factors
Committee and President of the Aerospace Human Factors Association. (D. Schroeder, CAMI)

Color in Automated Systems: Drs. Jing Xing, Steve Schwendeman, and David Schroeder
(CAMI) along with representatives from OPM, ATX, AAM, and NAATS visited three air traffic
control facilities in the Washington, DC area the week of December 2, 2002 to observe the use of
colors in new automated systems. The purpose of the observation was to better understand how
colors are used and potential effects on the performance of individuals with color vision
deficiencies. (D. Schroeder, CAMI)

AT Displays: On Dec. 5-6, 2002, Drs. Jing Zing and Carol Manning (CAMI) met with Drs.
Frank Durso and Kate Bleckley from Texas Tech University and Drs. Todd Truitt, Ben Willems,
and Ulf Ahlstron from the Human Factors Laboratory (ACB-220), William J. Hughes Technical
Center in Atlantic City, NJ. The meeting concerned development of a methodology to measure
information complexity in AT displays. (D. Schroeder, CAMI)

Human Factors Requirements in the IRT Process: To coordinate development of human
factors engineering input to FAA initial requirements documents (IRDs) and final requirements
documents (FRDs), a general human factors requirements guide was drafted and provided to
members of the Human Factors Acquisition Working Group (HFAWG). Following a period that
allows for review and comment, the formal guide will be distributed to HFAWG members and
posted on the Human Factors Website. (Glen Hewitt/Rebecca Gray, AAR-100)

Aviation Maintenance Honor: Dr. Anand Gramopadhye, a professor and FAA grant researcher
at Clemson University, was selected to participate in the National Academy of Engineering’s
2002 Frontiers of Engineering Symposium. The three-day event held September 19-21, 2002,
brought together the nation’s top engineers, ages 30-45, from industry, academia, and the
government. The participants, who are performing leading-edge research and technical work,
were invited after a competitive nomination and selection process. This year’s symposium
explored topics in chemical engineering, human factors engineering, nuclear energy and
quantum information technology. Dr. Gramopadhye’ research focuses on human factors in
manufacturing and aviation systems, modeling human performance in quality and process
control systems, and human-machine interaction issues in technologically complex systems. His
recent work under an FAA research grant has been in exploring ways to use advanced
technology, and specifically virtual reality technology, to improve aircraft inspection
performance. (W. Krebs, AAR-100)

More information on human factors research can be found at
the FAA Human Factors (AAR-100) web site: http://www.hf.faa.gov

Mark D. Rodgers
FAA (AAR-100)
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CALENDAR

January 6-9, 2003 - 41st AIAA Aerospace Sciences Meeting and Exhibit at the Reno Hilton,
Reno, Nevada. For more information, visit Event Website

January 12-16, 2003 — Transportation Research Board 82nd Annual Meeting in Washington,
DC
http://www4.trb.org/trb/annual.nsf

January 13-17, 2003 — SAE S-18 Airplane Safety Assessment Committee, Salt Lake City, UT
mailto:lemon@sae.org

January 14-16, 2003 — SAE Aircraft Seat Committee, San Diego, CA mailto:elizd@sae.org

January 16-17, 2003 — National Research Council, Committee on Human Factors, The National
Academies, Wash, DC http://www?7.nationalacademies.org/bcsse/BCSSE_Meetings.html

January 27-30, 2003: Annual Reliability and Maintainability Symposium (RAMS), Tampa, FL
http://www.rams.org/

January 27-31, 2003 — SAE G-10 Aerospace Behavioral Engineering Technology Committee,
Melbourne, FL. mailto:lemon(@sae.org

February 4-6, 2003 — SAE North American Aviation Safety Conference, Atlanta, GA
http://www/sae.org/calendar/aecromtgs.htm

February 9 — 11, 2003 - Heli-Expo 2003, Dallas, Texas. Contact: www.rotor.com

February 11 — 16, 2003 - Australian International Air Show, Melbourne, Australia. Contact:
www.pacific2002.net.au

February 25-26, 2003 — FAA Research, Engineering and Development Advisory Committee,
Subcommittee on Human Factors Meeting, FAA Headquarters, Room 932
mailto:gloria.dunderman@faa.gov

March 3-6, 2003 — SAE 2003 World Congress, Cobo Center, Detroit, MI
http://www/sae.org/congress/index.htm

March 5-6, 2003 — ASPA/ICAO Seminar on Cross-Cultural Issues in Aviation Safety, Mexico
City, Mexico mailto:dmaurino@jicao.int

March 18-19, 2003 - 28th FAA Commercial Aviation Forecast Conference at the Renaissance
Washington DC Hotel, Washington, DC. For more information, visit Event Website
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March 17-19, 2003 — 15™ Annual European Aviation Safety Seminar presented by the Flight
Safety Foundation and European Regions Airlines Association, Hotel Intercontinental Geneve,
Geneva, Switzerland http://www.flightsafety.org/seminars.html

March 24-28, 2003 — SAE Airplane Safety Assessment Committee, Lisbon, Portugal
mailto:lemon@sae.org

April 2-8, 2003 — Sun ‘n Fun EAA Fly In, Lakeland, FL http://www.sun-n-fun.org

April 5-10, 2003 —CHI 2003 Conference on Human Factors in Computing Systems, Broward
Convention Center, Ft. Lauderdale, FL http://www.chi2003.org/

April 7-27, 2003 — Aviation World’s Fair, Newport News/Williamsburg, VA
http://www.worlds-fair.com/ or http://aviation-worlds-fair.com/

April 9-11, 2003 — SAE Aircraft Environmental Systems Committee, Dayton, OH
mailto:elizd@sae.org

April 22-23, 2003 — 48"™ Annual Corporate Aviation Safety Seminar, presented by the Flight
Safety Foundation and the National Business Aviation Association, Westin Diplomat Resort and
Spa, Hollywood, FL http://www.flightsafety.org/seminars.html

April 27-30, 2003 — Symposium on Interactive 3D Graphics, Monterey Marriott, Monterey, CA
mailto:Pausch@cmu.edu

May 3-10, 2003 — International Conference on Software Engineering, Hilton Portland, Portland,
OR mailto:1dillon@cse.msu.edu

May 4-9, 2003 — 74™ Annual Scientific Meeting of the Aerospace Medical Association,
Convention Center, San Antonio, TX http://www.asma.org/

May 6 — 8, 2003 - AHS International 59th Annual Forum and Technology Display, Phoenix
Civic Plaza, Phoenix, AZ. General Information - Call for Papers - Exhibitors

May 12-17, 2003 - 2003 IEEE International Conference on Robotics and Automation, The
Grand Hotel, Taipei, Taiwan http://www.icra2003.org/

June, 2003 — SAE Digital Human Modeling for Design and Engineering, Location TDB
http://www/sae.org/calendar/aeromtgs.htm

June 15-22, 2003 — 45" Paris Air Show le bourget http://www.paris-air-show.com/index3.htm

June 22-27, 2003 — 10" International Conference on Human-Computer Interaction, Institute of
Computer Science Foundation, Research and Technology, Science and Technology Park of
Crete, Heraklion, Crete, Greece mailto:info@hcii2003.gr

June 23-25, 2003 — Human Systems Integration Symposium “Enhancing Human Performance in
Naval and Joint Environments”, Sheraton Premier Hotel, Tyson’s Corner, VA
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July 7-10, 2003 — SAE 33" International Conference on Environmental Systems, The Westin
Bayshore Resort and Marina, Vancouver, Canada http://www/sae.org/calendar/aeromtgs.htm

July 14-17, 2003 — AIAA/ICAS International Air & Space Symposium and Exposition, Dayton
Convention Center, Dayton, OH http://www.flight100.org/

July 21 — 23, 2003 - 4th Australian Pacific Vertiflite Conference on Helicopter Technology,
Melbourne, Victoria, Australia. Contacts: Dr. Arvind K. Sinha and Mr. Raden Kusumo

July 29-August 4, 2003 — 51*' Annual AirVenture, Oshkosh, WI http:/airventure.org/

August 7-10, 2003 — 111™ Convention of the American Psychological Association, Toronto,
Ontario, Canada http://www.apa.org/convention

September 9-11, 2003 — SAE Aerospace Congress and Exhibition, Palais des Congres,
Montreal, Quebec, Canada http://www/sae.org/calendar/aeromtgs.htm

September 15-17, 2003 — FAA/TCA/CAA Safety Management in Aviation Maintenance
Symposium, Toronto, Canada

September 16-18, 2003 - 1st International Congress on Health and Safety in Transportation.
Paris, France http://www.biomedicale.univ-paris5.fr/L AA/eindex.htm

September 16 — 18, 2003 - 29th European Rotorcraft Forum, Friedrichshafen, Germany. Contact
B. Gmelin at bernd.gmelin@dir.de

September 18-19, 2003 — National Academy of Engineering 2003 Frontiers of Engineering
Symposium, Irvine, CA Welcome to the National Academy of Engineering (NAE)

October 6 — 9, 2003 - NATO Research and Technology Agency, Applied Vehicle Technology
Panel (AVT) will present "The Vehicle Propulsion Integration Symposium" in Poland. For more
information contact cheynes(@rta.nato.int

October 7 — 9, 2003 - National Business Aviation Association Annual Meeting & Convention,
Orlando, Florida. Contact: www.nbaa.org

October 13-17, 2003 — Human Factors and Ergonomics Society 47™ Annual Meeting, Adams
Mark Denver Hotel, Denver, CO http://www.hfes.org/

January 11-15, 2004 — Transportation Research Board Annual Meeting, Washington, DC
http://www4.trb.org/trb/annual.nsf

January 21 — 23, 2004 - AHS 4th Decennial Specialists' Meeting on Aeromechanics,
Fisherman's Wharf, San Francisco, CA. For more information contact the Technical Chairman,
Tom Maier at tmaier(@mail.acr.nasa.gov
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April, 2004 — SAE General Aviation Technology Conference and Exhibition, Century 11
Convention Center, Wichita, KS http://www/sae.org/calendar/acromtgs.htm

May 6-8, 2004 - AHS International 60th Annual Forum and Technology Display, Virginia
Beach, VA. Contact Staff@vtol.org

July 27-August 2, 2004 — 52nd Annual AirVenture, Oshkosh, WI http://airventure.org/

May 2-7, 2004 — 75" Annual Scientific Meeting of the Aerospace Medical Association, Egan
Convention Center, Anchorage, AK http://www.asma.org/

July 28 — August 1, 2004 — 112" Convention of the American Psychological Association.
Honolulu, Hawaii http://www.apa.org/convention

September 20-24, 2004 — Human Factors and Ergonomics Society 48™ Annual Meeting,
Sheraton New Orleans Hotel, New Orleans, LA http://www.hfes.org/

Note: Calendar events in Italics are new since the last Newsletter

Comments or questions regarding this newsletter?
Please contact Bill Berger at (334) 271-2928
or via e-mail at bill.ctr.berger @faa.gov
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