12.
DESCRIPTION OF WORK

(1)
 Objective

The objective of this program is to provide human factors evaluation and analysis services to the FAA's Office of the Chief Scientific and Technical Advisor for Human Factors (AAR-100) in their response to human factors requirements.  These services are organized into seven task areas consisting of: 

· distribute  a controller informational booklet on human factors, 
· examine system integration and display issues 
· provide human factors support to Controller-Pilot Data Link Communications (CPDLC), 

· conduct a review of the literature and safety data bases in support of the Tower Initial Requirements Team (IRT);
· support the Air-Ground Integration Experiment (AGIE), 

· analyze and present human factors data from the operational evaluation of  a cockpit display of traffic information (CDTI), and 

· provide rapid response human factors evaluation and analysis services.

(2)
Background

Recent work performed by this office for the FAA has focused on the following: analysis of controller-pilot voice communications, analysis of Aviation Safety Reporting System (ASRS) reports, the use of color on ATC displays, and human factors support for in the design and evaluation of ATC equipment and procedures.  The work described in this PPA will build on the approaches used and knowledge gained in this work.

(3)
Statement of Work

This PPA will provide human factors evaluation and analysis services to the FAA's Office of the Chief Scientific and Technical Advisor for Human Factors (AAR-100).

TASK 1: HUMAN FACTORS BOOKLET FOR AIR TRAFFIC CONTROLLERS

Air traffic controllers are anxious to have information on human factors that may help their performance.  While much useful human factors research is conducted, the results of such studies are published in government reports, professional conference proceedings and/or refereed journals that are typically not easily accessible to controllers.  Also, these publications necessarily contain more information that the average controller either cares about, or can use.  In order to successfully transfer human factors information from the laboratory to the controllers who can use the information, a human factors booklet has been developed.  This booklet presents the findings of FAA-sponsored human factors research, and other information, in the form of helpful “tips” and brief summary statements.   The booklet is intended to be both easy and pleasant to read, yet contains important information on how controllers can optimize their performance. The booklet contains chapters on: controller-pilot voice communications, attention and memory, and fatigue and other threats to performance. 
TASK 2: SYSTEM INTEGRATION AND DISPLAY ISSUES

The successful integration of a subsystem into the legacy system is necessary for the realization of the expected benefits of the subsystem.  System benefits are projected on assumptions of a given level of human performance.  This usually includes correct and efficient data entry, correct interpretation of displayed data, etc.  Systems that are poorly integrated or integration of two or more systems with incompatible coding, data entry procedures, or information presentation, can induce errors.  Such errors can lead to poor user acceptance, poor performance and unrealized system benefits.  As subsystems (such as URET and FAST) are researched and prototyped to address specific operational needs, their development is independent of the development of the legacy system (i.e., STARS or DSR).  This means that the issues surrounding the integration of the systems are usually not identified until the first attempt at implementation. The purpose of this work will be to identify the issues in the integration of the subsystems scheduled to be implemented in STARS and DSR. These issues involve information management and display and consequent impacts on human performance, situation awareness, and decision making.

Beginning with STARS, (and later for DSR,) the following information will be considered for the planned subsystems:

· Possibility of conflicting information from two different sources

· Monitor type and location, if another monitor is used (as opposed to the display information being directly integrated into the baseline CHI design)

· Information presented

· Coding techniques used (including, but not limited to: color – planned x,y, values, brightness ranges; highlighting, alerting strategies, etc.)

· Method of information presentation and integration (e.g., data block or list view)

· Data entry procedures

· Conflicting (negative transfer) data entry procedures

· Predicted magnitude of operational impact (low/high/unknown as defined by the probability and effects of inducing an error that would affect the safety or efficiency of operations)

As time and resources permit, the following research will also be considered:

Task-Based Display Requirements.  Research is needed to determine the display characteristics required to support ATC tasks.  Requirements for display characteristics such as size, resolution, refresh rate, etc need to be considered within the context of the tasks and operational environments for which they are used.  Once these requirements are determined, decisions can be made regarding suitable display replacements.

Use of Color.  Effective alerting strategies are necessary to ensure that attention is drawn to where it is needed, without being unnecessarily distracting or otherwise hindering the controllers’ primary tasks.  In order to address these issues, the following studies are being considered:

· examine the efficacy of color coding as an alerting function in comparison to more conventional blinking
· examine the effects of color coding portions of, or entire, data blocks on the ability to predict conflicts
· examine the effects of using variants of hues for the same color coding strategies (e.g., variations of yellow to convey caution)
.

TASK 3:  SUPPORT FOR CONTROLLER-PILOT DATA LINK COMMUNICATIONS (CPDLC)

Volpe will support the FAA and the activities of RTCA Working Group 3 in the development of human factors requirements for CPDLC Builds 1 and 1a. This task has also included the development of checklists for human factors specialists and controllers to be used in the evaluation of CPDLC Builds 1 and 1a. The checklist items and human factors requirements have been cross-referenced.

TASK 4: SUPPORT FOR ACQUISITION ACTIVITIES

Human factors input at all phases of the acquisition cycle is increasingly being recognized as an element critical to the success of  FAA’s acquisition program. Tasks conducted under this element of the PPA will support ARA Goal 2 by providing human factors expertise to acquisition activities such as Mission Analysis Teams (MAT), Investment Analysis Teams (MAT), and Integrated Requirements Teams (IRT).  Such support will consist of a range of human factors undertakings designed to assist these teams in understanding and planning for the role of the human operator in systems design. The technical approach for any specific project under task 4 will be tailored to fit the particular needs of the activity it will support.

TOWER INTEGRATED REQUIREMENTS TEAMS (IRT)

This task will include a review of  the literature addressing the safety or efficiency of tower operations. It will also include an analysis of Aviation Safety Reporting System (ASRS) reports and reports of operational errors at Level 4 and Level 5 towers between, March, 1998 and September, 1999.  These reports will be analyzed to identify factors associated with pilot and controller errors in tower operations (e.g., runway incursions) for the purposes of identifying ways improve the safety and efficiency of tower operations. 
TASK 5: AIR-GROUND INTEGRATION EXPERIMENT (AGIE)

Volpe will provide support to the FAA and NASA-Ames in assessing the role of air traffic controllers in distributed air-ground simulations such as the Air-Ground Integration Experiment (AGIE) conducted in December 1999 and January 2000.  This support will consist of participation of a human factors specialist and an air traffic operations specialist in the analysis and interpretation of the results of this experiment, as required.  Volpe will also support the planning and conduct of future AGIE studies, as required. The extent and exact nature of this support will depend on the program requirements and available funding.

TASK 6:  OPERATIONAL EVALUATION OF COCKPIT DISPLAY OF TRAFFIC INFORMATION (CDTI)

An Operational Evaluation (OpEval) of the Cockpit Display of Traffic Information (CDTI) began on July 10, 1999.  Human factors data are being reduced by the FAA from radar tracks, air  traffic controller questionnaires and debriefings, and voice communications tapes.  The data pertain to visual approach spacing, visual acquisition, air traffic controller workload and phraseology.  The Volpe Center has analyzed  these data in support of FAA objectives, including certification and standards, cost-benefit analysis, and air traffic control proceduresThe results of these analyses  will incorporated into the OpEval Final Report (OFR).  The Volpe Center will also present the analyses to the OpEval Operational Coordination Group (OCG) and other technical audiences.

TASK 7: HUMAN FACTORS EVALUATION AND ANALYSIS SERVICES

Volpe Center will provide human factors evaluation and analysis services to FAA at the sponsor's request.   This allows us to provide a quick response to tasks that are small in scope, such as participation in working groups, development and presentation of training (e.g., use of color on displays) for specific groups on an as-needed basis, evaluation of proposals submitted to FAA, etc.  Presently, this task provides the mechanism by which we are able to respond to requests for information and formal presentations, and to provide human factors expertise to FAA through participation in working groups such as those on communications errors, data link, and required communication performance. Other requirements under Task 7 will be determined during the course of the PPA.

13.
INTERFACE

Not applicable.

14.
DELIVERABLES AND SCHEDULE

TASK 1: HUMAN FACTORS BOOKLET FOR AIR TRAFFIC CONTROLLERS.  

The deliverable for this project is a booklet.  The booklet has been published and the initial distribution (requested by the FAA) has been completed.  Distribution, in response to individual requests is expected to continue beyond FY01.




TASK 2:  SYSTEM INTEGRATION AND DISPLAY ISSUES
The deliverables for the work on system integration will be two reports – one for the en route DSR system and subsystems and the other for the TRACON STARS system and its subsystems.  While the precise schedule for the deliverables for this task is TBD, the work will begin with the STARS program and a status report on the results of the work and of future planned tasks will be delivered by December 20, 2000.
The deliverables for the task-based display requirements will be a report defining the requirements with the supporting data.  The schedule for this work, and for the experiments on the effective use of color in ATC displays, will be determined with the sponsor.  

TASK 3: SUPPORT FOR CONTROLLER-PILOT DATA LINK COMMUNICATIONS (CPDLC).  The deliverables for this task are two checklists – one to be used by human factors specialists and one to be used by air traffic control specialists – in the evaluation of CPDLC Builds 1 and 1a.  These checklists will have been cross-referenced to the human factors requirements document to be finalized in April, 2000.  The draft checklists, cross referenced to the December, 1999 version of the human factors requirements document was delivered to the FAA in January, 2000.

TASK 4: SUPPORT FOR ACQUISITION ACTIVITIES:

TOWER INTEGRATED REQUIREMENTS TEAM

The deliverables for this task consist of a report on the review of the literature and a report on the analysis of selected safety databases.  The draft report on the review of the literature was delivered to the FAA  on March 1, 2000  The draft report on the analysis of selected safety data will be delivered to the FAA in June 2000.

TASK 5:  SUPPORT FOR AIR-CROUND INTEGRATION EXPERIMENT (AGIE)

Volpe has provide support for the conduct of the first experiment. Volpe will continue to support the FAA in this study as required by the sponsor. 
· 
· 

· 
TASK 6:  OPERATIONAL EVALUATION OF COCKPIT DISPLAY OF TRAFFIC INFORMATION (CDTI)

The first deliverable for this task was the presentation of the results on the controller questionnaires at the Digital Avionics Systems Conference on August 17, 1999.  The next deliverable will be the presentation of the human factors portion of the results of the entire study to the Operational Coordination Group on February, 15, 2000.
TASK 7:  HUMAN FACTORS EVALUATION AND ANALYSIS SERVICES

Participation in working groups and white papers – as required

15.
PROCUREMENTS

None anticipated.

16.
MILESTONES

TASK 1: HUMAN FACTORS BOOKLET FOR AIR TRAFFIC CONTROLLERS.  
The booklet has been published and the initial distribution (requested by the FAA) has been completed.  Distribution, in response to individual requests is expected to continue beyond FY01.


 



TASK 2:  SYSTEM INTEGRATION AND DISPLAY ISSUES
A preliminary report on an examination of  DSR, STARS and the subsystems that are to be implemented on each (e.g., CPDLC, FAST, URET etc)  is expected to be delivered to the FAA by December 20, 2000.  This report will identify inconsistencies in symbology, information coding techniques, data entry, etc.  Once these inconsistencies are identified, it may be possible to categorize them as either insignificant (i.e., unlikely to have any effect in controller/system performance) or significant (i.e., likely to induce errors) or requiring research to determine whether or not it is an operational concern.  

TASK 3: SUPPORT FOR CONTROLLER-PILOT DATA LINK COMMUNICATIONS (CPDLC).  This task has no intermittent milestones.  The draft checklists, cross referenced to the December, 1999 version of the human factors requirements document wasdelivered to the FAA in January, 2000. Additional milestones may be defined by AAR-100, as needed.

TASK 4: SUPPORT FOR TOWER INTEGRATED REQUIREMENTS TEAM (IRT)

The deliverables for this task consist of a report on the review of the literature and a report on the analysis of selected safety data bases.  The draft report on the review of the literature was delivered to the FAA on March 1, 2000. The selected data bases have been identified and a preliminary list of recommendations based on the analyses of these data is expected to be completed by May, 2000The draft report on the analysis of these data and the recommendations resulting from this analysis will be delivered to the FAA in June, 2000.

Task 5:   SUPPORT FOR AIR-GROUND INTEGRATION EXPERIMENT (AGIE)

The first air-ground integration experiment has been conducted at the William J. Hughes Technical Center and at the NASA-Ames Research Center in December 1999 and January 2000. Subsequent milestones will be determined by the sponsor, as needed. 
TASK 6: OPERATIONAL EVALUATION OF COCKPIT DISPLAY OF TRAFFIC INFORMATION (CDTI)

All milestones have been met with the preliminary draft and support will be continued until the final report is approved: 





TASK 7:  HUMAN FACTORS EVALUATION AND ANALYSIS SERVICES.  The milestones for this task will depend on the exact nature of the work and will be developed with the sponsor, as required.

17.
REVIEWS AND REPORTS

Scheduled reviews and reports are listed under Section 15 above.  Other reviews and reports may be scheduled at the sponsor's request.

18.
CONTROLS

Not applicable.

19. TASK AND PROGRAM FUNDING
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