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	Budget Item
	Program

Title
	Budget

Request

	A08b
	Air Traffic Control/Airway Facilities Human Factors
	$4,098,000


GOALS:

Intended Outcomes:  To increase the safety and efficiency of the National Airspace System (NAS) by developing scientifically validated information and guidance for improving the performance and productivity of air traffic controllers and NAS system maintenance technicians. This program is directly responsive to FAA Strategic Plan goals to: “eliminate accidents and incidents caused by human error” (system safety goals #3A, B, & C) and to “implement new decision support systems and associated functional improvements that fully account for the proper role of people in the system” (system safety goal #4G).  It also provides human factors support that addresses the FAA goal to “reduce the costs of flying by making the air traffic management system more efficient to use” (system capacity goal #5C).

Agency Outputs: The product of this program is information provided in the form of guidelines, reference handbooks, technical reports, checklists, and informative briefings.  These products provide essential assistance to FAA’s Air Traffic Services for implementing and enhancing advanced operational concepts, including the systems, subsystems, and procedures integral to these concepts.  Research products are also shared with the international aviation community.  The research focus is directed toward:

· Producing guidelines and models for optimally allocating operational functions and tasks between human operators and their equipment. 

· Creating qualitative and quantitative human factors reference information to assist in the design, integration, and evaluation of evolving air traffic control (ATC) and airway facilities (AF) systems.

· Using real-time simulations, rapid prototyping, and computational models to generate reference data that support FAA specifications, acquisitions, and tests for improving NAS equipment and procedures.

· Developing and applying analysis tools and standards for assessing/predicting operator workload and performance.

· Providing insight into the root causes of operational errors by creating the capability to integrate routinely recorded radar and voice transmission data into a radar display format that re-creates events from the perspective of the air traffic controller.

· Developing and validating tools and reference information for improved controller selection and training programs.

· Identifying the effects of rotating shift work on operator performance and offering effective countermeasures to potential negative impacts.

· Analyzing pilot-controller miscommunications and providing recommendations to reduce the likelihood of their reoccurrence.

Customer/Stakeholder Involvement:  The air traffic control/airway facilities human factors R,E&D program directly supports the following aviation community initiatives:

· It is responsive to “The Aviation Safety Research Act of 1988,” section 3, wherein Congress stipulates that human factors research be conducted to “enhance air traffic controller performance,” “develop a human factor analysis of the hazards associated with new technologies,” “identify innovative and effective corrective measures for human errors,” and “develop dynamic simulation models of the ATC system.”

· Research directly supports the Radio Technical Commission for Aeronautics (RTCA) Free Flight Action Plan by specifically addressing recommendations to: “establish more flexible decision support systems” involving collaborative decision making (#8); “conduct human-in-the-loop simulations for assessing controller and pilot perceptions of hazards, risks, and discomfort.  Performance, workload, and situation awareness associated with controller and pilot responses to time and distance buffers will be measured” (#33f); “Real-time human-in-the-loop simulations should be conducted to systematically study controller and pilot behaviors, interactions, and effects within NAS environments that represent dynamic densities and sector configurations anticipated for free flight” (#34).

· It operates within the framework of the  “National Plan for Civil Aviation Human Factors: An Initiative for Research and Application” which was published in March 1995, with FAA, NASA, and DOD as signatories.  This document, which had extensive aviation community participation in its development, outlines a coherent national agenda for human factors research and application leading to significant improvements in NAS safety and efficiency.

· It is in consonance with the House Appropriations Committee’s 1997 DOT Appropriations Bill that cites human factors as “far and away the greatest cause of aviation accidents” and calls for a “high priority” on research into “human factors problems experienced by air traffic controllers and FAA maintenance personnel.”

Accomplishments: 

· Sponsored the National Research Council’s assessment of human factors issues in the air traffic control system. The NRC’s recent book “Flight to the Future - Human Factors in Air Traffic Control” is a product of this study.  It contains a wealth of information, conclusions, and recommendations from this distinguished panel of aviation human factors experts.  “Flight to the Future” is currently being widely disseminated in the FAA.

· Published a extensive book of information and advice on human factors issues in the design and evaluation of ATC systems and subsystems. To date this book and its associated electronic checklist have been widely distributed within the FAA to ATS and Integrated Product Team (IPT) customers for internal use.

· Supported FAA emphasis on the procurement of Commercial-off-the-Shelf (COTS) and Non-Developmental Items (NDI) for application in ground-based NAS systems by creating and distributing a comprehensive reference book to aid in identifying and addressing human factors issues associated with the procurement, design, development, and testing of COTS/NDI systems. 

· Validated the current air traffic controller pre-training screen selection instrument to ensure that it was both effective and free of any race, gender, or cultural bias. 

· Completed development of enroute Systematic Air Traffic Operations Research Initiative (SATORI), a research tool that uses routinely recorded ATC computer and voice data to re-create and display air traffic control operational incidents in the same way that they appeared on the controller’s radar screen. SATORI has been transitioned to ATS where it was procured for installation in all Air Route Traffic Control Centers to study operational errors.

· Conducted a human/system performance assessment of the Departure Sequencing Engineering Development Model (DSEDM). Findings were briefed to Air Traffic while the system was under consideration for national deployment. 

· At the request of the director of Air Traffic Services (AAT-1), completed a human factors audit of the Converging Runway Display Aid (CRDA) installed at St. Louis Airport. CRDA is a decision support tool that helps terminal radar controllers efficiently space aircraft arriving on separate, converging runways.

· For the director of the Air Traffic Office of Plans and Requirements, conducted an assessment of the potential productivity gains that might be experienced by air traffic controllers in airport tower cabs due to the Tower Control Computer Complex that was then under development.

· For the Airway Facilities Operations Management Team, measured taskload and documented work processes of personnel at present Maintenance Control Centers.

R&D Partnership:  NASA, DOD, and FAA are cooperative partners in the development and execution of the “National Plan for Aviation Human Factors: An Initiative for Research and Application”.  This document lays out a coherent national agenda for human factors research and provides the conceptual framework for the Air Traffic Services (ATS) human factors program. Coordinated research efforts are conducted with NASA Ames in the areas of free flight and shift work induced fatigue and associated countermeasures. An Inter Agency Agreement with the US Navy at the Naval Air Warfare Center is in place to facilitate collaborative research in areas of selection and training.  Additionally, elements of the controller performance research project are conducted in concert with the USAF’s Armstrong Laboratory. Grants are in place with Embry-Riddle Aeronautical University to study human factors issues in Air Traffic Management and at the University of Illinois in the area of automated systems. Internationally, research results on the development and validation of controller applicant selection methods are shared between project leaders in this program and their functional equivalents in Sweden and Denmark.

MAJOR ACTIVITIES AND ANTICIPATED FY 1998 ACCOMPLISHMENTS

Selection and Training

· Developed and validated controller work team measures.

· Developed and transitioned prototype framework for implementing self-managed teams in the AF work environment.

Human Performance Assessment

· Provided initial delivery of validated controller performance measures.

· Developed strategies for human error prevention/mitigation in AF maintenance control centers.

· Provided recommendations on work scheduling to reduce the impact of shift-induced operator fatigue.

Information Management and Display

· Provided guidelines to enhance operator situation awareness.

· Provided recommendations regarding the optimal allocation of communications  tasks between controllers and data linked systems.

· Enhanced capability to recreate operational incidents using recorded data from the display system replacement (DSR).

KEY FY 1999 PRODUCTS AND MILESTONES

Selection and Training

· Identify controller skills and abilities required for future ATC systems.

· Develop and validate controller work team measures.

· Complete human factors analysis of ATCS roles and responsibilities in free flight.

Human Performance and Assessment

· Provide validated controller performance measures.

· Develop and validate strategies for human error prevention/mitigation in AF maintenance control centers.

· Provide recommendations on work scheduling to reduce the impact of shift-induced operator fatigue.

Human Centered Automation

· Provide recommendations for display of complex data from multiple sources in ATM.

Information Management and Display

· Provide guidelines to enhance operator situation awareness.

· Develop guidelines for air-to-air communications via data link in free flight.

· Develop guidelines for shared information displays in air-ground communications.

FY 1999 PROGRAM REQUEST
The FY 1999 research program will reflect a heightened emphasis on working with ATS to meet the pressing challenge of successfully fielding new technologies and procedures over the next several years.  Research projects will focus on providing timely information to answer critical human factors questions associated with these new systems and procedures (such as free flight) and thus help to optimize human performance in the evolving and increasingly complex NAS.
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