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	A08b
	Air Traffic Control/Airway Facilities Human Factors
	 $9,245,000


GOALS:

Intended Outcomes:  The FAA intends to:

· Contribute to future concepts of NAS operation that build an integrated infrastructure that enhances human/system efficiency.
· Increase understanding of the human factors of emerging technologies, changing human roles and responsibilities, and evolving procedures to help optimize human performance.
· Promote integration of human factors products into the development of advanced operational concepts and the NAS architecture.
· Develop enhanced measures of human performance and increase understanding of factors which can lead to performance decrement. 

Agency Outputs: The products of this program will include:  reference data and criteria; methods, tools, and measures; facility and equipment design recommendations and specifications; operational task load and performance baselines; expert human factors guidance; test and evaluation checklists, procedures, and determinations; and evaluative findings focused on human factors in present and future operational environments.  These products will 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 human factors research and development products will include:

· Models of performance and efficiency based on system variables. 

· Development of workload performance measures and models for existing systems and new technologies.

· Human/system productivity enhancement technology.

· Advanced methods and technology for training operational personnel.
· Tests and criteria for selecting operational personnel.

· HF recommendations for the design of operational facilities and control rooms.

Customer/Stakeholder Involvement: The ATS Human Factors Research Program is directly mapped to and supports: 

CONOPS 2005
· The NAS, in 2005, takes a human-centered approach to maximize the efficient delivery of air traffic services to users.  Thus, system processes and workstations are designed to expedite the exchange of information between NAS information systems, service providers, and users.  Human factors analyses and human-in-the-loop simulations have determined the appropriate allocation of tasks between service providers, users, and automation systems.  Moreover, issues such as situation awareness, workload, and computer-human-interface (CHI) design have been resolved by incorporating human factors.  This approach ensures that the human capabilities and limitations of users and service providers remain a primary consideration in systems development.  The evolution of the NAS utilizes a clear transition strategy for each operational capability, and employs a human-centered approach for implementing new operational concepts and supporting technologies.

NAS Architecture Version 3.0
· The NAS Architecture specifies a broad range of research activities regarding the implications of human factors.  These research activi​ties will acquire and then apply the information necessary to understand human capabilities and limitations in each functional area.  Human factors engineering will then be applied to identify and resolve risks and to assess costs, benefits, and trade-offs.

ATM Research, Engineering, and Development Advisory Committee (REDAC) Recommendations

· The FY 2000 ATS Human Factors R&D Program is a direct result of collaboration with delegated representatives of Air Traffic Services and other FAA stakeholders in the ATM Research and Development Agenda Team (ARDAT) for the express purpose of addressing the recommendations of the congressionally mandated REDAC.  The NAS ATM R&D Committee has reported that, “The culture within the FAA has not supported the development of a rigorous technical community focused on NAS related areas such as large scale systems engineering, operations research, CNS, or operational human factors.” Human factor considerations need to be incorporated as a key part of the preliminary concept of operation and system design efforts.

Recommendation:  Increase emphasis on understanding the implications of various Free Flight architectural alternatives on pilot and controller performance, and incorporate this understanding early in the NAS architecture evolution process.

Some of the human performance issues which appear to be important to “Free Flight” include:

· Balance of Air/Ground responsibility.

· Use of structure by controllers to organize traffic.

· Ability of controllers to deal with flexible airspace (e.g., dynamic resectorization).

· Monitoring and out-of-loop issues for pilots and controllers.

· Trust in automation.

· Conflict resolution strategies.

· Collaborative decision making behavior.

· Gaming behavior on the part of pilots, airlines and controllers.

· Shared situational awareness.

· Intervention strategies.

· Communication requirements.

*  Source: Subcommittee Report of  the NAS ATM R&D to R,E&D Advisory Committee, March 25, 1997

ARA Performance Goals:

Goal 1. Safety: In support of FAA’s performance goals, “ARA will, through research, identify methods that, when implemented, would reduce the fatal aviation accident rate by 80% by 2007 as compared to 1990-1996 baseline data”.  Progress toward this performance goal will be measured by:

· The average percent reduction in identifiable causes of fatal accidents.  Reductions will be measured relative to specific baseline rates developed for each causal factor being studied.

· The percent reduction in a rolling 3-year average fatal accident rate.

· The strategies ARA will pursue to accomplish this goal include: 

-    Develop procedures which directly address identified human factors accident and/or error generation events.

-   Utilize baseline data to identify interventions to address human performance issues in flight, maintenance, and air traffic management operations.

The strategies ARA will pursue to accomplish this goal include: 

· Develop procedures directly addressing identified human factors accident and/or error generation events.

· Utilize baseline data to identify interventions to address human performance issues in-flight, maintenance, and air traffic management operations.

· Develop methods and tools for “baselining” human performance data in air carrier flight and maintenance operations, air traffic management operations, and general aviation flight and maintenance operations.

Goal 2. Safety: In support of FAA’s performance goals ARA will “ensure that critical human factors issues are addressed in the acquisition and integration of 100% of new and modified FAA aviation systems by 2005.” Progress toward this performance goal will be measured by:

· The percentage of acquisition programs that have approved human factors system development and implementation plans. 

· The percentage of system acquisitions and modifications that have been evaluated and meet or exceed requirements in terms of human factors guidelines, standards, and processes. 

· The percentage reduction in information processing-related errors committed when using new equipment configurations relative to existing equipment configurations in testing and evaluation activities. 
The strategies ARA will pursue to accomplish this goal include: 

· Development of human factors guidelines, standards, and processes to address critical system development, acquisition, and integration. 

· Establishment of the organizational structures and processes required to support human factors research and applications activities. 

· Development of simulation, modeling, and analysis tools to support testing and evaluation of research regarding information display, transmission, and management.

* Source: The ARA Performance Plan, September 1997

The FAA Strategic Plan states that “human factors is one of the most important areas for improving safety”. 

* Source: Performance Agreement Between The Secretary of Transportation and The Federal Aviation Administration, Fiscal Year 1998; 1998 FAA Strategic Plan

· The “National Plan for Civil Aviation Human Factors: An Initiative for Research and Application”.  This document, published in March 1995, with FAA, NASA, and DOD as signatories, had extensive aviation community participation in its development, and outlines a coherent national agenda for human factors research and application leading to significant improvements in NAS safety and efficiency.
Accomplishments:  The program has performed or sponsored the following research and resulting products:

· Conducted comprehensive assessment of the STARS operational radar display, and maintenance control workstations.  Identified a significant number of human factors issues deemed to have a negative impact on human/system performance. Convened and facilitated a multidisciplinary work group consisting of representatives from human factors, ATS, STARS program office, NATCA, LMR, Mitre and other stakeholders to resolve these problems.  A notable product of the work group was a definitive process to address and resolve human factors issues inherent in other NAS systems. 

· Developed performance baselines for STARS, DSR, and PVD for use in measuring impact of future system enhancements.

· Developed new selection instrument for Airway Facilities technicians.

· Collaborated with ATS to develop new selection instrument for air traffic controllers (ATSAT).

· Sponsored the National Research Council’s assessment of human factors issues in the air traffic control system.  Under this grant, the NRC has conducted informative briefings for FAA and Congress and published two books, “Flight to the Future - Human Factors in Air Traffic Control” and “The Future of Air Traffic Control”.  These volumes, authored by this distinguished panel of aviation human factors experts, contain a wealth of information, conclusions, and recommendations regarding the present and future ATC system.

· Published a extensive book of information and advice on human factors issues in the design and evaluation of ATC systems and subsystems (750 pages).  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 (1000 pages) 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 en-route 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 detailed human factors assessment of the Air Traffic Control System Command Center operational environment.  Air Traffic Management used results as basis for extensive redesign effort.

· 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.

· At the request of 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 task load and documented work processes of personnel at present Maintenance Control Centers.

R&D Partnerships 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.  Additionally, elements of the controller performance research project are conducted in concert with the USAF’s Armstrong Laboratory. 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 1999 ACCOMPLISHMENTS:

· Develop and validate controller work team measures.

· Validate methodology for measuring air traffic controller performance.

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

· Identify impacts of alternative work schedules on controller performance.

· Provide guidelines to enhance operator situation awareness.

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

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

KEY FY 2000 PRODUCTS AND MILESTONES:

Research to be conducted will impact a wide variety of ATS programs.  To facilitate understanding, these efforts are grouped into the following broad categories:

ATC Information Display and Interface Design 

· A baseline of human performance levels associated with current information technologies/displays and input methodologies.

· Guidelines for information display and interface design.

· Guidelines to support common interface design across NAS. 

Decision Support System (DSS) and Collaborative Decision making 

· Baselines of human performance levels associated with current decision processes proposed for support by DSS’s.

· Human-centered design guidelines for DSS capabilities.

· Guidelines relative to DSS accuracy, sensitivity, and false alarm rates.

· Guidelines to support collaborative decision making across NAS users. 

Airspace Design and Procedures Human Factors 

· A baseline of human performance levels associated with current sector operations (e.g., System Command Center, TMU, ATC).

· Human factors guidelines for airspace design and airspace display integration.

· Human factors guidelines for procedures associated with alternative airspace design concepts (e.g., communications, coordination, etc.).

· Documentation of human factors requirements associated with system integration of new airspace design concepts (e.g., inter/intra-facility, area, sector, and position human factors requirements under current airspace concepts).

· A baseline of human performance levels associated with current separation standards for pilots and controllers.

· Guidelines for human performance implications associated with reductions in aircraft separation standards.

NAS Maintainability 

· Human performance metrics to support evaluation of NAS maintainability.

· Guidelines for the design of operational facilities that support the role of the human in maintenance operations.

· Evaluation of the potential impact of incorporating new technologies into the NAS maintenance work environment. 

General Human Factors Research

· Human performance metrics for NAS system operators.

· Selection methodologies, guidelines, and criteria for NAS personnel.

· Training methodologies and guidelines for NAS personnel.

· Guidelines for training interventions directed at team performance of NAS personnel.

· Human performance guidelines for implementation of alternative work schedules (e.g., rotating shift work).

· Human performance guidelines to mitigate/counteract fatigue.

· Guidelines, strategies, and specific recommendations to facilitate workforce transition to new concepts of operation.

FY 2000 PROGRAM REQUEST:

The FY 2000 research program reflects 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 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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	Validate Methodology for Measuring ATCS Performance
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	Provide Guidelines to Enhance Operator Situation Awareness
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	Enhanced Capability to Recreate Incidents using Recorded Data from the Display System Replacement (DSR)
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	Develop Guidelines for Air-To-Air Communications in Free Flight
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	Develop Guidelines for the Design of Operational Facilities in Maintenance
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Related Programs: See attachment

	Budget Authority

 ($ in Thousands)
	
	FY 1996 Enacted
	
	FY 1997 Enacted
	
	FY 1998 Enacted
	
	FY 1999 Request
	
	FY 2000 Request

	Contracts:
	
	
	
	
	
	
	
	
	
	

	Air Traffic Control/Airway Facilities Human Factors
	
	4,836
	
	4,356
	
	3,078
	
	4,008
	
	4,008

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Contracts
	
	4,836
	
	4,356
	
	5,454
	
	4,008
	
	4,399

	Personnel Costs
	
	4,286
	
	3,528
	
	3,773
	
	3,117
	
	3,698 

	Other Costs
	
	 878
	
	 722
	
	773
	
	1,172
	
	1,148 

	 Total
	
	10,000
	
	8,606
	
	10,000
	
	8,297
	
	9,245
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