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2.5 Human Factors and Aviation Medicine

Mission This program responds directly to FAA Strategic
The Human Factors and Aviation Medicine proPlan goals to “eliminate accidents and incidents
gram will: caused by human error” and to “implement new
decision support systems and associated func-
* Identify, through applied research, methodg§onal improvements that fully account for the
that, when implemented, help achieve thgroper role of people in the system.” This re-
goal of reducing the fatal accident rate by 8@earch also provides human factors support that
percent addresses the FAA goal to “reduce the costs of
- Ensure, through innovative research and maf]¥ind by making the air traffic management sys-
agement initiatives, that human factors issud€™M more efficient to use.
are addressed in acquiring and integrating a3uman factors research is developing human-
new and modified FAA aviation systems  centered flight controls and displays and is in-
creasing consideration of human factors in air-
crew training. This research also explores pros-
+ Develop recommendations for protectivepects for safety enhancement through automated
equipment and procedures statistical analysis of flight-recorded data and

- Provide options for FAA regulatory and mecl_through certification of new aircraft and equip-

ical certification staff charged with develop—mem design and modification.
ing safety standards and regulations addregsr- aviation maintenance, human factors research
ing all aircraft cabin occupants develops more effective methods for maintenance

The rapid evolution toward increased operationé‘?c.hn'c'an and inspector training, and it improves

demand, diversity of aircraft and systems, chan viation maintenance technician and inspector
) ’ N ' fask performance.
ing technology, and globalization of the airline

aircraft industry challenges the Human Factons general aviation (GA), safety is enhanced
and Aviation Medicine Offices to meet the abovehrough understanding and improving pilots’ de-
goals by: cisionmaking skills.

* Review medical patterns in civilian flight

» Ensuring that research is focused on areas @viation Medicine.This research improves the
rectly affecting aviation safety health, safety, and survivability of aircraft passen-
y9ers and aircrews by identifying human failure
modes and developing formal recommendations
for counteracting measures.

» Capitalizing on opportunities to leverage go
ernment and industry resources

* Forming partnerships with research and uni . .
versity laboratories to rapidly transfer the refl’hro.ugh th!s rgsearch, the FAA develops bloaerp-
sults of research to the aviation community nautical 9“'0'9'”.‘95’ standards, and models fo_r air-

craft cabin equipment, procedures, and environ-

« Undertaking major efforts to ensure thaments as a basis for regulatory action to enhance
human factors expertise is represented acroggpropriate human performance. New medical
functional disciplines and that human factorsriteria, standards, and assessment/certification

considerations are addressed throughout theocedures are also developed to ensure full per-

FAA acquisition process formance capability. Assessing flight attendant
and passenger behavior and disease issues will
Intended Outcomes lead to the development of guidelines to protect

Human Factors.This research increases NASthe health and improve the safety of cabin occu-
safety and efficiency by developing scientificallypants.

validated information and guidance for improvin%
performance and productivity of air traffic con-"rogram Area Outputs

trollers and NAS system maintenance technician§he Human Factors research program:
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Identifies operational needs and problems in-
volving human performance

Funds and guides research programs to ad-
dress operational priorities

Forms partnerships with industry and aca:
demia

Elicits participation by the Nation’s top scien-
tists and professionals

Provides Human Factors guidance to the FAA
for development and implementation of new
technologies

Facilitates transfer of research products to th.e
operational community

The Aviation Medicine research program:

Produces data and other forms of information
that support notices and regulations applica-
ble to aircraft occupant health and safety  «

Develops output options to solve a public de-
mand (e.g., better restraints for children in
aircraft settings)

Assesses disease transfer and other aircraft
occupant health factors

The FAA works to ensure the safety and effi-
ciency of NAS operations, a critical element of
which is operator performance. Through guide-
lines, handbooks, advisory circulars, rules, and
regulations, it provides industry with human per-
formance information and guidance critical to the
design, operation, regulation, and certification ofrogram Area Structure

equipment, training, and procedures. The Humalrh
Factors program research provides the technicﬁal
information necessary to generate these produ%t]
and services.

6]

The Automated Performance Measuring Sys-
tem will provide airlines the ability to analyze
routine operations for dangerous trends and
tendencies and will provide insight into the
details of daily carrier line operations.

Validated pre-hire assessments for air traffic
controllers, electronics technicians, and trans-
portation system specialists will enable the
FAA to select persons with appropriate
knowledge, skills, and abilities for each occu-
pation, which will reduce training required af-
ter employment as well as attrition due to
poor person-job fit.

The Aviation Medicine Office and the Na-
tional Institute for Occupational Safety
(NIOSH) and Health are examining cabin air
quality issues and their effect on passengers
and crew.

Aviation Medicine is also developing:

— Bioengineering criteria to support aircraft
seat and restraint system certification

— Human performance and ergonomic data to
support emergency evacuation regulations
and standards

— Biomedical criteria to support protective
breathing equipment and operational pro-
cedures certification

— Biochemical and toxicological criteria sup-
porting use or certification of aircraft inte-
rior fire, smoke, and toxicity limits.

e Human Factors program addresses opera-
nal requirements through research in five tech-
Ral thrust areas that were agreed to by the FAA,
The National Aeronautics and Space Administra-

Automation has been cited as a contributing fation (NASA), and the Department of Defense
tor in aircraft accidents (e.g., Cali: AA965). Hu{DOD) in the National Plan for Civil Aviation
man factors research is examining flight deck alduman Factors:

tomation design, operation, and use and has CI%ﬂman-Centered AutomationThis research fo-

sified the issues to be addressed.

cuses on the role of the operator and the cognitive

Air carrier training initiatives such as theand behavioral effects of using automation to as-
Model Advanced Qualification program (airsist humans in accomplishing assigned tasks. Re-
carrier pilot training program that integratesearch addresses the identification and application
both technical and crew resource managef knowledge concerning the relative strengths
ment performance requirements) will allowand limitations of humans in an automated envi-
air carriers to develop and use proficiencyronment. It investigates the implications of com-

based training.
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and certifying controls, displays, and advanced
systems.

Selection and Training This research strives to:

Understand the relationship between human
abilities and aviation task performance

Enhance the measures and methods of pre-
dicting current and future job/task perfor-
mance .

Establish a scientific basis for the design of
training programs, devices, and aids for indi-
viduals and teams

Define criteria for assessing future training
requirements °

Identify new ways to select aviation system
personnel

Human protection and survival—Investigates
protecting humans in decelerative environ-
ments, protective breathing equipment, cabin
evacuation, and water survival

Medical and toxicological factors of accident
investigation—Investigates Medical and toxi-
cological factors of accidents, including sud-
den or subtle pilot incapacitation

Federal Air Surgeon program support—Cur-
rent clinical investigation, including new vi-
sion-correction methods for aviation person-
nel, aircraft cabin environmental hazards, and
air ambulance medical requirements

A program to survey the nature of in-flight
medical emergencies, particularly the effec-
tiveness of defibrillators carried on airliners,
also supports the Federal Air Surgeon

Human Performance AssessmenResearch in Customer/Stakeholder Involvement

this area identifies the intrinsic cognitive and d
cisionmaking factors for individuals and team
that determine how well they are able to perforr‘Eu
aviation tasks; characterizes the impact of envk

ronmental and individual factors on human per
formance; and improves and standardizes meth- Safety: By 2007, reduce U.S. aviation fatal
ods for measuring human performance.

Information Management and DisplayResearch
in this area addresses the presentation and transfer— Build on currently successful efforts to
of information among components in the NAS. It
seeks to:

Identify the most efficient and reliable ways
to display and exchange information

Determine what, when, and how one might
best display and transfer information to sys-
tem components

Design a system to reduce the frequency of
information transfer errors and misinterpreta-
tions

Minimize the impact when such errors do oc-
cur

Bioaeronautics Research involves the bioengi-
neering, biomedicine, and biochemistry associ-
ated with performance and safety. The objective is — Goal 2: Ensure human factors issues are ad-
to enhance personal performance and safety by
maximizing crew and passenger health and physi-
ological integrity. The program consists of three
research initiatives:

The Human Factors program directly supports a
mber of aviation community initiatives and
ongressional mandates:

1998 FAA Strategic Plan Mission Goal for

accident rates by 80 percent from 1996 levels.
FAA will work with aerospace community to:

identify root causes of past accidents

— Use a more proactive analytical approach,
with new data sources, to identify key risk
factors and intervene to prevent potential
causes of future accidents

— In partnership with NASA, DOD, and other
public and private organizations, study is-
sues and technologies to improve policies,
procedures, and equipment.

Office of the Associate Administrator for Re-

search and Acquisitions (ARA) Performance

Plan:

— Goal 1: Contribute to the FAA goal to re-
duce the fatal aviation accident rate by 80
percent by 2007 as compared to 1994-1996
baseline data

dressed in the acquisition and integration of
100 percent of FAA aviation systems and
applications by 2005, including Free Flight
Phase 1.
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The National Plan for Civil Aviation Human
Factors published in March 1995, with FAA,
NASA, and DOD as signatories. This docus
ment, which had extensive aviation commu-
nity participation in its development, outlines
a coherent national agenda for human factors
and bioaeronautical research and application
leading to significant improvements in NAS
safety and efficiency.

The Aviation Safety Plan, through research
supporting priority issues associated with
crew training, safety data collection and use,
application of emerging technologies, and air-
craft maintenance procedures and inspection.
The Aviation Medicine program significantly
contributes to the application of emerging
technologies, as highlighted in the Plan.

Implementation of the FAA reporthe Inter-
faces Between Flight Crews and Modern
Flight Deck Systems.

Public Law 100-591 establishes require-
ments for human factors research and its ap-
plication. The FY 1998 Department of Trans-
portation Appropriations Act cites human fac-
tors as the greatest cause of aviation acci-
dents. The Aviation Safety Research Act of
1988 requires that human factors research be
conducted to “enhance air traffic controller
performance.” These two Acts support con-
tinuing work in human factors analysis of the®
hazards associated with new technologies,
identify innovative and effective corrective
measures for human errors, and develop dy-
namic simulation models of the air traffic,
control (ATC) system.

The Radio Technical Commission for Aero-,
nautics (RTCA) “Free Flight Action Plan”
specifically addresses recommendations to:
establish more flexible decision support sys-
tems involving collaborative decisionmaking;
conduct human-in-the-loop simulations for
assessing controller and pilot perceptions of
hazards, risks, and discomfort; measure per-
formance, workload, and situation awareness
associated with controller and pilot responses
to time and distance; conduct real-time hu-
man-in-the-loop simulations to systematically
study controller and pilot behaviors, interace
tions, and effects within NAS environments
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that represent dynamic densities and sector
configurations anticipated for free flight.

The Aviation Medicine program is an integral
participant and research provider under the
FAA, Joint Aviation Authorities, and the
Transport Canada Aviation Aircraft Cabin
Safety Research Plan (established in 1995).
The plan sets forth long-term research goals
and ensures coordination between interna-
tional aviation agencies. Programs within
Aviation Medicine that study aircraft cabin
environmental quality and the nature and ex-
tent of in-flight medical emergencies are a di-
rect result of specific Congressional mandates
to study these topics.

Accomplishments

Developed and field-tested with several air-
lines a prototype Automated Performance
Measurement System (APMS) that allows for
gathering and analysis of data from aircraft
flight data recorders. This information and
analysis capability is used by the Flight Oper-
ations Quality Assurance program, a joint
FAA and airline venture, to enhance aviation
safety.

Validated use of simulator parameters and
flight data for evaluating Advanced Qualifi-
cation program (AQP) effectiveness

Developed a model AQP for use by training
centers to support air carrier participation in
AQP, a proficiency-based approach to pilot
training

Provided crew resource management proce-
dure guidelines for regional airlines

Validated human performance transfer func-
tions for level B full flight simulator

Provided recommendations for improved use
of automated flight management systems

Produced and presented the FAA Human Fac-
tors Course to increase understanding of the
importance of considering the “human factor”
in design/acquisition of FAA systems

Produced and distributed handbook for ad-
vanced Crew Resource Management training

Completed a study of the effectiveness of de-
livering technical information to line aircraft
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technicians using wireless, portable, pen~ Developed fit and comfort standards for avi-
based computers that display technical publi- ation oxygen mask systems

cations : A
» Assessed operational hazards of in-flight laser

Initiated a process to integrate shift-change exposure

error identification and mitigation processes

into the aircraft maintenance error-detectiofResearch and Development (R&D)
and reporting system Partnerships

Developed pilot performance data througfihe Human Factors program is linked to NASA
flight simulation for use in establishing certi-and DOD under the auspices of tdational Plan
fication standards for general aviation autofor Civil Aviation Human Factors: An Initiative
navigation and control systems for Research and ApplicatiorSpecific areas of
Gcoordinated program execution with NASA in-

Directed a large-scale effort to identify an clude cockpit automation, fatigue, crew resource
resolve a large number of human factors is- P ; tatigue,

sues inherent in the STARS displa management, team decisionmaking, air-ground
play communication, and the Automated Performance

Sponsored the National Research Councilgleasurement System. DOD joint efforts involve
two-phase assessment of human factors iss’gasigue, team performance, and decisionmaking
in the air traffic control system and the NASresearch. Additionally, the Human Factors Office
and an examination of future automation ismaintains a membership in the DOD Human Fac-
sues. Distributed two publicationBlight to  tors Engineering Technical Advisory Group that
the Future—Human Factors in Air Traffic provides a forum for the coordination of research
Control, andThe Future of Air Traffic Control across a variety of technical areas.

Conducted a human/system performance agne Human Factors Office participates with the
sessment of the Departure Sequencing Engiretherlands National Research Laboratory in
neering Development Model flight deck automation research, and with the Of-
Completed a human factors audit of the Corfice of Aviation Medicine. The Office maintains
verging Runway Display Aid (CRDA) in- an active membership on all Society of Automo-
stalled at St. Louis Airport. CRDA is a deci-tive Engineering G-10 Human Factors subcom-
sion support tool that helps terminal radamittees related to ongoing and future research ar-
controllers efficiently space aircraft arrivingéas to ensure transition of the results to standards
on separate, converging runways and guidelines. Members from the National
Completed measurement of task-load anTransportatlon S_afe'gy Board work Wlt_h the I_—Iu-
document work processes of personnel an Factors _Offlce in the areas o_f fatigue, flight
: Heck automation, and error mitigation.

maintenance control centers
gThe Human Factors Office places grants with uni-

versities supporting research on air carrier train-
o ing, flight deck automation, human performance
Evaluated autopsy data from fatal aviation agntegrity, and aviation maintenance technician
cidents to recommend protective equipmeRtaining. Coordinated Free Flight research efforts

Developed guidelines to reduce in-flight su
den/subtle incapacitation

and design practices are conducted with NASA's Ames Research Cen-
Assessed flight attendant reproductive healitgr- An Interagency Agreement with the U.S.
hazards Navy Air Warfare Center focuses on developing

training and performance measurement strategies
. ) °StR) enhance teamwork in both flight deck crews
for ShOW'r!g regulatory comp_llance Wlthand air traffic control teams. Receiving special at-
crashworthiness standards for aircraft tention are training enhancements that develop
Completed definitive evacuation escape slidaviation teamwork skills and the utility of ad-
angle and strength studies to minimize escap@nced technologies for delivering team training.
injuries and escape failures Additionally, elements of the controller perfor-
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mance research project are conducted in concpdrtnerships and close cooperation within FAA
with the U.S. Air Force’s Armstrong Laboratory.organizations and the aviation community.

Finally, collaborative research in shift work and@esearch strategies will focus on technology,

artnerships, and measurements. Methods will be
developed to identify interventions to address hu-
The Office of Aviation Medicine collaboratesMan performance issues in flight maintenance and
with NIOSH on a study addressing the cabin envitl" raffic operations. Also, methods will be de-
ronment and flight attendant and passenger symy§zlOped to reduce operational hazards. Regarding
tomatology and diseases. In addition, the officBartnership strategies, a S-year, integrated safety
coordinates with the American Society of Heat®Search plan will be developed with NASA, ad-
ing, Refrigeration, and Air Conditioning Engi-dressing long-range, high-payoff priorities. Mea-
neers Committee on addressing aircraft cabin afrement strategies will be developed to accu-
quality status and research. rately monitor trends and identify opportunities
for risk mitigation research.

fatigue is conducted with the U.S. Coast Guar
Reserve and Development Center.

The Office of Aviation Medicine maintains direct

. . There is strong public and Congressional interest
cooperative research processes with the manuf

t oof g . A 'maintaining a healthy and comfortable environ-
turers of safety products (seats, restraint systemge i tor each civil aviation category. A 5-year in-
oxygen masks, evacuation slides, etc.). The sragency agreement between FAA and NIOSH

fice is also represented on appropriate SUbgro_uBEgan in FY 1997, addressing infectious disease
of organizations suoh as the Aero_space I\{Iedicg d other health considerations in the aircraft
Association, the Society of Automotive Engineerls’abin environment.

(SAE), the Civil Aviation Medical Association,

and the Professional Aeromedical Transport A&AA goals related to minimizing injury, associ-
sociation. It maintains appropriate liaison with th@ted pain, necessary rehabilitation, and death as a
military, either through direct project collabora-consequence of aviation accidents make the work
tion (e.g., crashworthiness, eye injury from laser$)f the Aviation Medicine program a critical com-

or through participation in the Tri-Services Aerofonent of coordinated steps that will increase sur-
medical Research Panel and the North Atlantigvability, which is one of the accepted corporate
Treaty Organization (NATO) aerospace medicditrategies for decreasing fatal accidents. The Avi-

advisory group. ation Medicine program will emphasize reducing
the severity of injuries encountered in aviation ac-
Long-Range View cidents and in such precautionary events as evac-

) ) L . uation of passengers from an aircraft after the
The FAA is responsible for initiating and main-jignt crew recognizes a safety concern. This ap-
taining research and development programs thgl,ach will cut rehabilitation time, decrease med-

support modernization, regulation, certifioationica| costs, and improve the quality of life for peo-
and NAS issues. The FAA is also responsible f(HIe who suffer injuries.

initiating proactive research for identifying _ _
emerging safety trends. The Human Factors if2 concert with the targets expressed in Challenge
vestment strategy will directly support these re2000 and with FAA's broad commitments to har-

search efforts to identify and reduce targetegionize safety regulations on a global scale, the
safety issues. Aviation Medicine program—collaborating with

domestic and international laboratories—will
Baseline data will be established to show diregfenerate research data for use in developing inter-
causal relationships between research outputs amationally harmonized aviation standards and reg-
accidents and incidents. Research programs willations. Aeromedical Research will be increas-
focus on targets that will have the greatest impairtgly required to interpret data derived from
on aviation safety. The programs will be multiaround the world, and to determine if the data
year efforts and will require stabilized resourceshould be accepted or re-collected before being
to plan, execute, and complete. Successful impletegrated into regulatory considerations and out-
mentation of research outputs will require fulputs.
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A08a Flight-Deck/Maintenance/System Integration Human Factors

GOALS:

Intended Outcomes: The FAA intends to im-
prove air transportation safety by:

Developing more effective methods for air-

crew, inspector, and maintenance technician
training *
Developing more human-centered flight con-
trols and displays

Increasing human factors considerations in
certification of new aircraft and equipment
design and modification

Improving aircrew, inspector, and mainte-
nance technician task performance

munity participation in its development, out-

lines a coherent national agenda for human
factors research and application leading to
significant improvements in NAS safety and

efficiency.

The Aviation Safety Planthrough research
supporting priority issues associated with
four of the six workshops: crew training,
safety data collection and use, application of
emerging technologies, and aircraft mainte-
nance procedures and inspection.

Implementation of the FAA reporthe Inter-
faces Between Flight Crews and Modern
Flight Deck Systems.

Agency Outputs: The FAA seeks to ensure theThe Human Factors program is also responsive to
safety and efficiency of operator performanc®ublic Law 100-591, which establishes require-
through guidelines, handbooks, advisory circuments for human factors research and its applica-
lars, rules, and regulations. It provides industrgion.

with human performance information and gmdAccom lishments: The proaram outout of data
ance critical to designing, operating, regulatin P i prog P

and certifying equipment, training, and procegpackages, models, and regulatory documents in-

dures. The Human Factors program conducts aﬁlcﬁjde:

manages the research that provides the technieal Developed, and currently field-testing with
information necessary to generate these products several airlines, a prototype APMS that al-
and services.

Customer/Stakeholder Involvement: The Hu-
man Factors program directly supports a number
of aviation community initiatives:

1998 FAA Strategic Plan Mission Goal for

SafetyBy 2007, reduce U.S. aviation fatal ac-
cident rates by 80 percent from 1996 levels:
ARA FY 1999 Performance Plan:

— Goal 1 Contribute to the FAA goal to reduce
the fatal aviation accident by 80 percent by
2007 as compared to 1994-1995 baseline
data

— Goal 2 Ensure human factors issues are ad-
dressed in the acquisition and integration of
100% of FAA aviation systems and appli-
cations by 2005, including Free Flight
Phase 1 .

The National Plan for Civil Aviation Human

Factors: An Initiative for Research and Ap-

plication was published in March 1995, with

FAA, NASA, and DOD as signatories. Thise

document, which had extensive aviation com-

lows gathering and analysis of data from air-
craft flight data recorders. This information
and analysis capability provides the backbone
for the Flight Operations Quality Assurance
program, a joint FAA and airlines venture to
enhance aviation safety.

Developed an advisory circular and handbook
on crew resource management for aircrew
members

Developed a model AQP to support regional
air carrier participation. AQP is a proficiency
based approach to pilot training that is con-
sidered to be highly effective and efficient for
aircrew training

Published theAviation Maintenance Human
Factors Guide

Provided educational outreach to the aviation
community through the NASA/FAA fatigue
countermeasures training module

Developed pilot performance data, through
flight simulation, for use in establishing certi-
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fication standards for general aviation auto-
navigation and control systems

Developed an aircraft certification humare
factors and operations checklist for stand-
alone Global Positioning System receivers

R&D Partnerships: The program is linked to .
NASA and DOD under the auspices of tNa-
tional Plan for Civil Aviation Human Factors: An *
Initiative for Research and Applicatio®pecific
areas of coordinated program execution with
NASA include cockpit automation, fatigue, crew
resource management, team decisionmaking, air-
ground communication, and automated perfor-
mance measurement system. DOD joint efforts
involve fatigue, team performance, and decisiordyman-centered automation

making. Additionally, the FAA IS represented O Completed limited functionality certification
the DOD Human Factors Engineering Technical
Advisory Group, a forum for coordinating re-
search across a variety of technical areas. The Completed assessment of current air carrier
FAA participates with the Netherlands National
Research Laboratory in flight-deck automation as
well as on all of the Society of Automotive Engi-.
neers G-10 human factors subcommittees related Sessing advanced general aviation transporta_
to our research areas to ensure transition of the re- tjion experiments (AGATE) cockpit controls/
sults to standards, guidelines, etc. Members from gjisplays

the National Transportation Safety Board have
worked with the program in the areas of fatigu€,
flight deck automation, and error mitigation. The
FAA also has extended grants to 10 universiti§gsormation management and display
supporting research on air carrier training, flight
deck automation, and aviation maintenance tech-
nician and inspector training.

MAJOR ACTIVITIES AND ANTICIPATED

formance database that links tasks to perfor-
mance indicators

Provided air carrier training data analysis and
tools tailored to scenario-based evaluation

Human performance assessment

Completed advanced APMS prototype

Completed user needs studies at air carriers
participating in APMS development

Developed and implemented phase | APMS
at partner air carriers

Developed mapping of flight data parameters
onto AQP qualification standards

job aid
and manufacturer automation training pro-

grams
Completed human factors guidelines for as-

Initiated/coordinated comprehensive research
program addressing cockpit automation

Completed software tools for enhanced main-
tenance documentation

KEY FY 2000 PRODUCTS AND MILE-

FY 1999 ACCOMPLISHMENTS:

Selection and training

STONES:

Selection and training

Provided *“proceduralized” crew resource
management guidelines for regional airlines

Validated human performance transfer funce
tions for level B full flight simulator

Researched and developed input for mainte-
nance resource management handbook

Completed guidelines for maintenance tech-
nician situation awareness training

Developed the AQP database, incorporating
user comments on the task analysis and task
listing components, and incorporated a per-
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Provide industry and FAA guidance address-
ing training crewmember use of advanced au-
tomated systems

Provide methods to integrate quantitative in-
dices of operational performance data with
pilot training data to evaluate the effective-
ness of flight training programs, specifically
AQP

Provide methods of using scenario-based
evaluation and analysis techniques to identify
troublesome trends before accidents occur,
and provide appropriate training technologies
to remedy identified weaknesses
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Human performance assessment Information management and display

* Define general aviation pilot decisionmaking.  Develop guidelines for the use of simplified
skills required for training module develop-  English in aircraft maintenance technician in-

ment structions and documentation
» Complete research and develop maintenange Develop and implement guidelines for main-
resource management handbook tenance error investigating and reporting sys-

e Provide expanded APMS methodologies and tems
analysis capabilities so that air carriers cap
collect and analyze increasing amounts of
flight and simulator data

Develop flight data recording and analysis ca-
pability for flight simulators

Human-centered automation FY 2000 PROGRAM REQUEST.

- Complete fully functional certification job aid Th€ Program will continue to focus on providing
technical information and consultation to improve

* Provide industry and FAA guidance addresssjrcrew, inspector, maintenance technician, and
ing training for automated cockpits; thesgyiation system performance. It will emphasize
guidelines will encompass the performancgeyeloping guidelines, tools, and training to en-
difficulties associated with increased coupance error-capturing and mitigation capabilities
pling, complexity, and autonomy of moderny, the flight deck and maintenance environments,

cockpit technology as well as developing human factors tools to en-
« Provide human factors evaluation for AGATESuUre that human performance considerations are
flight systems configurations adequately addressed in the design and certifica-

» Develop certification guidelines for inte-tIon of flight decks and equipment

grated technology in general aviation cockpits
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A08a - Flight Deck/Maintenance/System Integration
Human Factors
Product and Activities

Program Schedule

FY 1999

FY 2000

FY 2001

FY 2002

FY 2003

FY2004

081-110 Flightdeck/Maintenance/System Integration Human
Factors
Selection and Training
Develop Maintenance Resource Management Handbook
Develop AQP Database Incorporating User Comments
Provide Air Carrier Training Data Analysis and Tools Tailored to
Scenario-Based Evaluation

Provide Industry and FAA Guidance Addressing Training
Crewmember Use of Advanced Automated Systems

Develop the Advanced AQP Database with User Comments
Implement Advanced GA Training Techniques

Completed Guidelines for Maintenance Technician Situation
Awareness Training

Human Performance Assessment
Complete Advanced Prototype APMS
Develop and Implement Phase | APMS at Partner Air Carriers
Develop APMS data filtering, Automated Flight Analysis Modules
Define GA Decision Making Skills Required for Training Module
Development

Complete Research on Identification and Classification of
Aviation Maintenance Error Reporting Systems

Human Centered Automation

Initiate/Coordinate Comprehensive Research Program Addressing|
Cockpit Automation

Provide Preliminary Recommendations for Improved Training for
Automated Flight Management Systems

Develop a Tool Kit of Job Performance Aids to Help Certification
Personnel and Designers Assess Automated Flight Decks

Provide Industry and FAA Guidance Addressing Training for
Automated Cockpits

Provide Industry and FAA Guidance to Effectively Address
Cultural Influence on Crewmember Use of Automated Systems

Develop Usability Evaluation Tool for Electronic Flight Bag
Develop Certification Guidelines for Head-up Displays

Validate Pilot/Controller Integration Performance Requirements
for Free Flight

Provide Human Factors Evaluation for AGATE Flight Systems

Information Management and Display
Complete Software for Enhanced Maintenance Documentation

Develop and Implement Guidelines for Maintenance Error
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Budget Authority
($ in Thousands)

FY 1996
Enacted

FY 1997
Enacted

FY 1998
Enacted

FY 1999
Enacted

FY 2000
Request

Contracts
Personnel Costs
Other Costs

Total

7,857
2,760
565

8,430
2,048
420

10,365
1,814
371

8,497
1,940
563

7,289
2,367
486

11,182

10,898

12,550

11,000

10,142
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A08b Air Traffic Control/Airway Facilities Human Factors

GOALS: .
Intended Outcomes: The FAA intends to:

Contribute to future concepts of NAS opera:
tion by building an integrated infrastructure
that enhances human/system efficiency

Human factors recommendations for design-
ing operational facilities and control rooms

Customer/Stakeholder Involvement: The Air
Traffic Services (ATS) Human Factors Research
program is directly mapped to and supports:

Increase understanding of the human factofSONOPS 2005

of emerging technologies, changing human
roles and responsibilities, and evolving proce-
dures to help optimize human performance

Promote integration of human factors prod-
ucts into advanced operational concepts and
the NAS architecture

Develop enhanced measures of human perfor-
mance and increase understanding of factors
that 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 de-
sign recommendations and specifications; opera-
tional 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—shared with the international
aviation community—will provide essential assis-
tance to FAAs Air Traffic Services for imple-
menting and enhancing advanced operationBlational Airspace System Architecture Version

concepts, including the systems, subsystems, and

procedures integral to these concepts. .

Human factors research and development prod-
ucts will include:

Models of performance and efficiency based
on system variables.

Development of workload performance mea-
sures and models for existing systems and
new technologies

In 2005, the NAS will take a human-centered
approach to maximize efficient delivery of air
traffic services to users. Thus, system pro-
cesses and workstations are designed to expe-
dite information exchange among NAS infor-
mation systems, service providers, and users.
Human factors analyses and human-in-the-
loop simulations have determined the appro-
priate allocation of tasks between service pro-
viders, users, and automation systems. More-
over, issues such as situation awareness,
workload, and computer-human-interface
(CHI) design have been resolved by incorpo-
rating human factors. This approach ensures
that the human capabilities and limitations of
users and service providers remain a primary
consideration in systems development. NAS
evolution uses a clear transition strategy for
each operational capability and employs a
human-centered approach for implementing
new operational concepts and supporting
technologies.

The NAS architecture specifies a broad range
of research activities regarding the implica-
tions of human factors. These activities will
acquire and then apply the information neces-
sary to understanding 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 tradeoffs.

Human/system productivity enhancemenfir Traffic Management (ATM) Research, Engi-

technology

neering, and Development Advisory Committee

(REDAC) Recommendations

Advanced methods and technology for train;
ing operational personnel

Tests and criteria for selecting operational
personnel

The FY 2000 ATS Human Factors R&D pro-
gram is a direct result of collaboration with
representatives of Air Traffic Services and
other FAA stakeholders in the ATM Research
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and Development Agenda Team (ARDAT) tdoy 2007 as compared to 1994-1996 baseline
specifically address the recommendations afata.”

the Congressionally mandated REDAC. Th%5 2.1 F & h ¢ .
NAS ATM R&D Committee has reported that oal 2. Human Factors=nsure human factors is-
sues are addressed in the acquisition and integra-

“The culture within the FAA has not sup-> iy :
ted th | t of a ri technfion of 100 percent of new and modified FAA avi-
ported the development of a rigorous techn tion systems by 2005, including Free Flight

cal community focused on NAS related are h 1
such as large-scale systems engineering; op- ase 1.

erations research; communication, navigarhe FAA Strategic Plan states that “human fac-

tion and surveillance (CNS); or operationajors is one of the most important areas for improv-
human factors.” Human factors considering safety.”

ations need to be incorporated as a key part of

the preliminary concept of operation and sys- The National Plan for Civil Aviation Human
tem design efforts. Factors: An Initiative for Research and

Application. This document, published in

Recommendationincrease emphasis on under-  March 1995, with FAA, NASA, and DOD as
standing the implications of various Free Flight signatories, had extensive aviation commu-
architectural alternatives on pilot and controller nity participation in its development, and out-
performance, and incorporate this understanding |ines a coherent national agenda for human
early in the NAS architecture evolution process.  factors research and application leading to

Some of the human performance issubat ap- significant improvements in NAS safety and
pear to be important to “Free Flight” include: efficiency.
« Balance of air-ground responsibility. Accomplishments: The program has performed

. or sponsored the following research and resulting
Use of structure by controllers to organizeyroducts:

traffic.
Developed an enhanced visual scanning

Ability of controllers to deal with flexible air- methodology for application in display design

space (e.g., dynamic resectorization).
Conducted a study of the impact of shared

L]
Monitoring and out-of-loop issues for pilots :
9 P P separation on controller performance

and controllers.

Trust in automation * Completed an auditory alarm database

* Conducted a comprehensive assessment of
the STARS operational radar display, and
Collaborative decisionmaking behavior maintenance control workstations; identified
a significant number of human factors issues
deemed to have a negative impact on human/
system performance; convened and facilitated
Shared situational awareness a multidisciplinary work group consisting of
representatives from Human Factors, ATS,
the Standard Terminal Automation Replace-
Communication requirements ment System (STARS) program office, Na-
tional Air Traffic Controllers Association

Conflict resolution strategies

Gaming behavior of pilots, airlines, and con-
trollers

Intervention strategies

ARA Performance Godls (NATCA), LMR, MITRE Corporation, and
Goal 1. SafetyContribute to the FAA goal to re- other stakeholders to resolve these problems;
duce the fatal aviation accident rate by 80 percent a notable product of the work group was a de-

Source: Subcommittee Report of the NAS ATM R&D to R,E&D Advisory Committee, March 25, 1997.
Source: Performance Agreement Between The Secretary of Transportation and The Federal Aviation Administration, Fiscal
Year 1998; 1998 FAA Strategic Plan.
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Developed performance baselines for
STARS, the display system replacement
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Management used results as the basis for ex-
tensive redesign

For the Airway Facilities Operations Manage-
ment Team, measured task load and docu-

mented work processes of personnel at
present maintenance control centers

(DSR), and PVD for use in measuring the im-
pact of future system enhancements

Developed a new selection instrument foR&D Partnerships
Airway Facilities technicians NASA, DOD, and FAA are cooperative partners
Collaborated with ATS to develop a new seln developing and implementing thiational
lection instrument for air traffic controllers Plan for Aviation Human Factors: An Initiative
(ATSAT) for Research and Applicatioffhis document lays

) _out a coherent national agenda for human factors
Sponsored the National Research Counciligsearch and provides the conceptual framework
assessment of human factors issues in the @if the Air Traffic Services (ATS) human factors
traffic control system. Under this grant, theyrogram. Coordinated research efforts are con-
NRC has conducted informative briefings foly,cted with NASA's Ames Research Center in the
FAA and Congress and published two book$yreas of Free Flight and shift work induced fa-
Flight to the Future—Human Factors in Airtigue and associated countermeasures. Addition-
Traffic ControlandThe Future of Air Traffic gjy, elements of the controller performance re-
Control. These volumes, authored by aviationearch project are conducted in concert with the
human factors experts, contain a wealth of iny s Air Force’s Armstrong Laboratory. Interna-
formation, conclusions, and recommendaggnally, research results on development and val-
tions on the present and future ATC system. jqation of controller applicant selection methods

Published an extensive book of informatiorfre shared between project leaders in this program
and advice on human factors issues in the dand their functional equivalents in Sweden and

sign and evaluation of ATC systems and sud2enmark.

systems (750 pages). To date, the book and (g jor ACTIVITIES AND ANTICIPATED
associated electronic checklist have bee,gY 1999 ACCOMPLISHMENTS:

widely distributed within the FAA to ATS and
Integrated Product Team (IPT) customers for
internal use.

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 System-
atic 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 operas
tional incidents in the same way that they ap-
peared on the controller’s radar screen. SA-
TORI has been transitioned to ATS which
procured it for installation in all air route traf-

fic control centers to study operational errorse

Provide initial results of fatigue countermea-
sures study

Validate strategies for human error preven-
tion/mitigation in Airway Facilities (AF)
maintenance control

Develop strategies for human error preven-

tion/mitigation in AF Maintenance Control
Centers

Provide guidelines for color-coding informa-
tion on ATC displays

Complete study of ATC complexity factors
and provide guidance for their display

Revise and update human factors handbook
and electronic checkilist

Revise and update human factors design

Conducted detailed human factors assessment guide

of the Air Traffic Control System Commande
Center operational environment. Air Traffic

Conduct assessment of DSR implementation
training
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KEY FY 2000 PRODUCTS AND MILE-

Complete baseline of taskload and perfor-
mance and selected air route traffic control
centers (ARTCC)

STONES:

Research to be conducted will affect a variety of
ATS programs. These efforts are grouped into the
following broad categories: .

ATC Information Display and Interface Design

A baseline of human performance levels as-
sociated with current information technolo-"
gies/displays and input methodologies

Guidelines for information display and inter-
face design

Guidelines to support common interface

design across the NAS

Decision Support System (DSS) and Collabora- *
tive Decisionmaking

Baselines of human performance levels assg-
ciated with current decision processes pro-
posed for support by DSS’s

Human-centered design guidelines for DSS
capabilities

Guidelines relative to DSS accuracy, sensitiv-
ity, 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 as-
sociated with current sector operations (e.g.,
System Command Center, traffic manage-
ment units (TMU), ATC)

tra-facility, area, sector, and position human
factors requirements under current airspace
concepts)

NAS Maintainability

Human performance metrics to support evalu-
ation of NAS maintainability

Guidelines for the design of operational facil-
ities that support the role of the human in
maintenance operations

Evaluation of the potential impact of incorpo-
rating new technologies into the NAS mainte-
nance work environment

General Human Factors Research

Human performance metrics for NAS system
operators

Selection methodologies, guidelines, and cri-
teria 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 imple-
menting alternative work schedules (e.g., ro-
tating shift work)

Human performance guidelines to mitigate/
counteract fatigue

Guidelines, strategies, and specific recom-
mendations to facilitate workforce transition
to new concepts of operation

FY 2000 PROGRAM REQUEST:

Human factors guidelines for airspace desigfne FY 2000 research program reflects a height-

and airspace display integration

Human factors guidelines for procedures a
sociated with alternative airspace design cord
cepts (e.g., communications, coordination
etc.)

ened emphasis on working with ATS to meet the
pressing challenge of successfully fielding new
echnologies and procedures over the next several
ears. Research projects focus on providing
timely information to answer critical human fac-

tors questions associated with these new systems
Documentation of human factors requireand procedures (such as Free Flight) and thus help
ments associated with system integration db optimize human performance in the evolving
new airspace design concepts (e.g., inter/imnd increasingly complex NAS.
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A08b - Air Traffic Control/Airway Facilities Program Schedule
Human Factors
Product and Activities FY 1999| FY 2000| FY 2001 FY 2002 FY 2003 [FY2004
082-110 Air Traffic Control/Airway Facilities Human Factors
Information Display & Interface Design
Guidelines for Information Display & Interface Design < O O O O O
Guidelines for Common Information Display & Interface Design <o <o <o O
across the NAS
STARS EDC, ISC & Tower Display Usability Assessments L3
Visual Scanning Assessments of Display Design ¢ O O O O O
Measures of ATC's Situation Awareness (SA). Guidelines to s o o o o
Enhance SA
Decision Support & CDM
Human-centered Guidelines for DSS Capabilities L J [ [ [ O O
Guidelines to Support Collaborative Decision-making L o o <o <o o
Guidelines Relative to DSS Accuracy, Sensitivity and False Alarm L J [ O O O
Rates
Operational Impact of Shared Separation Responsibility, < O O O O O
Collaborative Decision-making
Airspace Design & Procedures
Human Factors Guidelines for Airspace Design and Procedures * <o <o <o <o <o
Roles & Responsibilities of ATCS in FF L) O O O O O
Define Human Factors Issues for Transition from Unconstrained 3 ko3 ko3 ko3 ko3
to Constrained Airspace in Free Flight
NAS Support
Human Performance Metrics to Support Evaluation of NAS O O O O o
Maintainability
Guidelines for the Design of Operational Maintenance Facilities 2 <o <
Human Error Prevention/Mitigation in AF MCC's L 2 O O O
Evaluation of Impact of New Technologies on AF Environment * O O O O O
General Human Factors
Human Performance Metrics for NAS System Operators L 2 O O
Selection Methodologies for Next-Generation Air Traffic L 2 O O O O
Controllers & NAS Technicians
New Training Methodologies ® O O O O o
Guidelines for Enhancing Team Performance ® O O O O
Human Performance Guidelines to Mitigate/Counteract Fatigue ¢ O O O
Baselines of Human/System Performance & o) o) o) o) o
Recommendations for Workforce Transition to New CONOPS ¢ O O
Budget Authority FY 1996 | FY 1997 | FY 1998 | FY 1999 | FY 2000
($ in Thousands) Enacted | Enacted | Enacted | Enacted | Request
Contracts 4,836 4,356 5,454 5711 4,897
Personnel Costs 4,286 3,528 3,773 3,117 5,034
Other Costs 878 722 773 1,172 1,305
Total | 10,000 8,606 10,000 10,000 11,236
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A08c Aeromedical Research

GOALS: .
The FAA safety mission dictates that:

Existing injury and death patterns in civilian
flight misadventures be meticulously re-’
viewed

Recommendations for protective equipment
and procedures be developed

Options be evaluated on behalf of FAA regu-
latory and medical certification staff charged
with proposing safety regulations addressing
all aircraft cabin occupants *

A concurrent mission is to identify pilot, flight at-
tendant, and passenger medical conditions that
are incompatible with in-flight clinical and physi-*
ological demands on the occupant, both in the ab-
sence and presence of flight emergency condi-
tions.

Intended Outcomes:The Aeromedical Research
program addresses improved health, safety, and
survivability of aircraft passengers and aircrews.
It identifies human failure modes (physiological,
psychological, clinical) both in uneventful flight
and during civil aircraft incidents and accidentsCustomer/Stakeholder Involvement:The Aero-
Formal recommendations for counteracting meanedical Research program contributes to meeting

sures are derived from in-house research.

The FAA is able to develop bioaeronautica%
guidelines, standards, and models for aircra
cabin equipment, procedures, and environments
as a base for regulatory action to enhance applS
priate human performance. Pilot medical an
flight histories and information from accidents.
and incidents are reviewed to develop new meu‘j‘a
cal criteria, standards, and assessment/certific

Quantitative biomedical criteria to support
protective breathing equipment and opera-
tional procedures certification

Quantitative biochemical and toxicological
criteria supporting the use or certification of
aircraft interior fire, smoke, and toxicity lim-
its

Quantitative biomedical criteria to support
flotation and onboard rescue equipment certi-
fication

Identification of medical/toxicological factors
and human factors in aviation incidents and
accidents

Recommendations for aircrew medical crite-
ria, standards, and assessment/certification
procedures

Quantitative data about the occupational
health status of flight attendants to support
regulatory oversight

Quantitative data about passenger behavior
and health to support regulatory oversight

the 1998 FAA Strategic Plan Mission Goal for
afety and ARA FY 1999 Performance Plan
oals for Safety and Human Factors. The pro-
ram provides the primary bioaeronautical re-
earch (note: defined as the bioengineering, bio-
Epedicine, and biochemistry issues associated
with safety and performance) called for in he-
onal Plan for Civil Aviation Human Factors of
995 (This plan committed to major deliverables
tion procedures to ensure full performance Capre_ferenced in the system safety goals of the FAA

bility. Assessments of flight attendant and passe trategic Plan of the following year.)

ger work, behavioral, and disease issues are usgge program contributes significantly to the ap-
to propose guidelines for actions to improve thglication of emerging technologies, as highlighted

health and safety of cabin occupants.

in the February 1996 FAA Aviation Safety Plan.

Agency Outputs: The program has developed theThe program is an integral participant and re-

following criteria for use in regulatory and certifi-
cation processes:

search provider under the FAA, Joint Aviation
Authorities (JAA), and Transport Canada Avia-
tion (TCA) Aircraft Cabin Safety Research Plan.

Quantitative bioengineering criteria to supThe plan was developed in 1995 as a coordinated,
port aircraft seat and restraint system certifliving plan to maximize the cost-benefit of air-

cation
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The program develops International Civil Avia-R&D Partnership: Several of these partnerships
tion Organization (ICAO) initiatives addressing(e.g., FAA/JJAA/TCA; FAA/NIOSH) have been
the health of the aircraft occupant (crew and pasross-referenced in the “Customer/Stakeholder
senger) before final FAA recommendations arkvolvement and Accomplishments” sections
provided to ICAO. This program is the only FAAabove.
research component that can legally access cor]l;i]-
dential medical data about pilots for epidemiologt— o . :
ical research studies approved by FAAs institu—he FAA ma_lntalns direct cooperative resear_ch
tional review board for use of human test suPrCCeSSes with all the r_nanufacturers resp_onS|bIe
jects. Multiyear collaborative studies performe or the safety products listed _(seats, restraint sys-
by th'e FAA and NIOSH into flight attendant an(?ems, oxygen masks,_eva}cuatlon sllde_s, etc.). FAA
. investigators also maintain memberships on every
passenger symptomatology and diseases

e . . . .
) : : dciety of Automotive Engineers committee ad-
lfoulgggg lb);/ g]gsngt‘edsgsebgcemm tLoeS:;IZfXCFQSe ir:at\r?ga fessing safety research conducted under this pro-

e gram. The agency maintains a liaison with the
1994 Appropriation Act. American Society of Heating, Refrigeration, and
Accomplishments: Based on aeromedical re-Air Conditioning Engineers committee, which ad-
search at the Civil Aeromedical Institute, the FAAlresses aircraft cabin air quality status and re-
issued an advanced notice of proposed rulemadearch. Besides active involvement in the FAA/
ing concerning usage and design of child reJAA/TCA process of oversight for safety re-
straints on aircraft. The output of this program’search, participants in this program serve on ap-
research is permitting the FAA and Nationapropriate subgroups of organizations such as the
Highway Traffic Safety Administration to revise Aerospace Medical Association, the Civil Avia-
the testing requirements in Federal Motor Vehiclion Medical Association, and the Professional
Safety Standard 213, which covers the design seromedical Transport Association. Appropriate
child restraints for use in aircraft. Quantitativdiaison with the military is maintained either
data were provided on various prototypes of aithrough direct project collaboration (e.g., crash-
craft-specific child restraints being developed asorthiness, eye injury from lasers) or through the
commercial products targeted for airlines. Spewnore global participation in the TriServices Aero-
cialized quantitative crashworthiness assesaiedical Research Panel or NATO aerospace med-
ments for aircraft continued, including side-facingcal advisory groups.

aircraft seats and the use of state-of-the-art an-
thropomorphic test dummies with enhanced ifMAJOR ACTIVITIES AND ANTICIPATED

jury assessment capabilities. FY 1999 ACCOMPLISHMENTS

Data are continuously provided to the researcmfegog?g:gge prggtr:?toriseugihh:v; d bnele;r:( i%g]g
sponsor on the role of toxicological and clinicaP xp ievedi :

factors associated with each aircraft accident amd Performed epidemiological assessment of
significant incident. Current findings indicate that  toxicology factors from fatal civilian aviation
about one in six pilots fatally injured in a civilian  accidents

aircraft accident shows evidence of prescription
drug use; one in four had taken an over-the-
counter drug, one in 25 had ingested significant
positive alcohol, and 1 in 20 had used a signife Evaluated autopsy data from fatal aviation ac-
cant amount of a controlled dangerous substance. cidents to determine protective equipment
Long-term aviation forensic and epidemiological and design practices

research has helped the FAA to identify human
factor roles in accident/incident causation. Spe- .
cialized clinical evaluations were applied to cases R?ézalsrﬂsstégo)ngressmnally requested  FAA-
associated with aircraft decompression. Probable y

seizures and other factors indicative of the pilot's Developed improved fit and comfort stan-
inability to perform were evaluated. dards for oxygen mask systems

addition, in each program area output category,

Developed guidelines to reduce in-flight sud-
den/subtle incapacitation

Assessed flight attendant reproductive health
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» Assessed operational hazards of in-flight laser Report the frequency and nature of in-flight

exposure medical emergencies and use of defibrillators
on commercial aviation flights
KEY FY 2000 PRODUCTS and MILE-
STONES FY 2000 PROGRAM REQUEST:
The following program activities are scheduledhe Office of Aviation Medicine encounters com-
for FY 2000: plex medical decisions during initial and followup

«  Conduct epidemiological assessment of toxinedical assessments of airmen who request spe-

cology factors from fatal civilian aviation ac-Cial medical issuances (e.g., cardiac conditions,

cidents neurological deficits, etc.) to permit them to con-
_ o _ ~ tinue flying. The prospective epidemiological as-
 Compare toxicology findings at time of flight sessment of special issuance methodology and

physical to post-accident data medical outcomes in the airman population is re-
« Develop guidelines to reduce in-flight sud-duired to ensure that medical issuances do not re-
den/subtle incapacitation sult in unexpected or increased aircraft accident

_ or incident rates.
« Evaluate autopsy data from fatal aviation ac-

cidents to determine protective equipmer®ngoing research projects will:

and design practices « Develop safer aircraft cabin evacuation ap-
« Report on guidelines for aircraft cabin occu- proval guidelines and safer field applications
pant health maintenance under operational conditions
« Develop a model of disease transmission via Reduce head, neck, and extremity injuries in
aerosols in an aircraft cabin environment aircraft crash environments

e Evaluate the suitability of using analytical® Evaluate trends in toxicology and clinical
modeling as a substitute for evacuation tests findings from all major civil aviation aircraft
in certifying new passenger aircraft crashes

» Develop improved fit and comfort standarde Develop guidelines for aircraft cabin crew
for oxygen mask systems and passenger environmental management
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A08c - Aeromedical Research
Product and Activities

Program Schedule

FY 1999|FY 2000 [ FY 2001| FY 2002 |FY 2003 | FY2004

086-110 Aeromedical Research

Cabin Health and Environmental Guidelines
Assessment of Flight Attendant Reproductive Health Hazards
Report on Guidelines for Aircraft Cabin Occupant Health
Maintenance

Development of a Model of Disease Transmission Via Aerosols in
an Aircraft Cabin Environment

Human Protection/Survival in Civil Aviation

Analyze the Suitability for Component Tests as an Alternative for
Showing Regulatory Compliance with Crashworthiness Standard
for Aircraft

Assess Impact Protection Performance of Aircraft Seating
Systems, Including Child Restraints

Develop Performance-Based Narrow and Wide Bodied Aircraft
Cabin Evacuation Approval Guidelines

Report on Suitability of Aircraft Cabin Evacuation Modeling as a
Partial Replacement for Evacuation Tests with Human Subjects
Implement Dual Aisle Evacuation Model

Development of Improved Oxygen Mask Fit and Comfort
Standards

Analyzed the Influence of Cabin Crew Duty Stations on
Evacuation Performance of Passenger Aircraft in Panic Situations
Survey Parents Flying With Small Children on Their Likelihood to
Divert to Other Modalities if Child Restraints are Required

Survey of In-flight Medical Emergencies and Defibrillator Usage on
Commercial Airline Flights

.
o
o
o
o
O

Medical/Toxicology Factors of Accident Investigations

Perform Epidemiological Assessment of Toxicology Factors from
Fatal Civilian Aviation Accidents

Develop Guidelines to Reduce In-flight Sudden/Subtle
Incapacitation

Compared Toxicology Findings at Time of Flight Physical to Post-
Accident Data

Evaluate Autopsy Data from Fatal Aviation Accidents to
Determine Protective Equipment and Design Practices

Reported on the Impact of the Drug Abatement Program on
Aviation Accidents/Incidents

Develop Toxicological Test to Distinguish Between Ingested and
Post-Mortem Alcohol

*® 6 6 & o

Budget Authority
($ in Thousands)

FY 1996
Enacted

FY 1997
Enacted

FY 1998
Enacted

FY 1999
Enacted

FY 2000
Request

Contracts
Personnel Costs
Other Costs

0 0 0 313 394
2,075 3,320 3,320 3,155 3,858
425 680 680 597 577

2,500 4,000 4,000 4,065 4,829

Total
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