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MINUTES OF THE FOURTEENTH MEETING OF THE
DEPARTMENT OF DEFENSE
HUMAN FACTORS ENGINEERING
TECHNICAL ADVISORY GROUP

SAN ANTONIO, TEXAS
7-9 May 1985

The fourteenth meeting of the Department of Defense Human
Factors Engineering Technical Advisory Group (TAG) was held in San
Antonio, Texas from 7-9 May 1985. During the meeting, which was
hosted by the Aerospace Medical Division of Brooks Air Force Base,
the Controls and Displays; Manned System Modeling; Professional
Education, Training, and Career Development; Sustained/Continuous
Operations; Technical Society/Industry Committee; Tri-Service
Human Factors Standardization Steering Committee; Tri-Service
Workload Coordinating Committee; Voice-Interactive Systems; and
the User-Computer Interaction subgroups met in scheduled
concurrent sessions.

The agenda (Attachment A) for the fourteenth TAG meeting was
structured so that administrative matters were interspersed with
technical discussions. For ease of reading the Minutes, the
administrative and professional/technical discussions have been
resequenced as follows below. Also included in these Minutes is a
report by the Human Factors Test and Evaluation subgroup.
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1. EXECUTIVE SUMMARY

The fourteenth meeting of the DOD HFE TAG, hosted by the Air
Force Aerospace Medical Division of Brooks Air Force Base, Texas,
was held in San Antonio, Texas from 7-9 May 1985. Meeting
concurrently with the TAG were the Controls and Displays; Manned
System Modeling; Professional Education, Training, and Career
Development; Sustained/Continuous Operations; Technical
Society/Industry Committee; Tri-Service Human Factors
Standardization Steering Committee; Tri-Service Workload
Coordinating Committee; Voice-Interactive Systems; and the
User-Computer Interaction subgroups.

During the three-day meeting, administrative and technical
topics were discussed, a maintenance operation data access system
(MODAS) was demonstrated, computer-based tools for cockpit design
were described and an overview of the DOD HFE TAG's history was
presented.

Other briefings related to strategic and tactical operational
concepts for future Army operations and to preliminary results of
a voice-interactive system flight test in the TF/A-18. On the

final day of the meeting, attendees toured the School of Aerospace
Medicine.

Administrative Summary

" The Minutes of the Thirteenth Meeting were approved as
distributed.

. The Air Force will chair meetings 15 and 16 with Mr.
Cyrus D. Crites of Edwards Air Force Base, California
serving as Chair.

) The Army has selected Dr. Michael H. Strub of the Army
Research Institute Fort Bliss, Texas Field Unit as DOD
HFE TAG Chair Select. Dr. Strub will chair meetings 17
and 18.

. Acting as the Army's Service Representative is Mr.
Clarence A. Fry, US Army Human Engineering Laboratory,
Aberdeen Proving Ground, Maryland.

5 The Naval Personnel Research and Development Center will
host the fifteenth meeting in San Diego, California in
November 1985.

Committee and SubTAG Summary

Reports were presented by the chairs or representatives of
the following subgroups: Controls and Displays; Human Factors
Test and Evaluation; Manned System Modeling; Professional
Education, Training, and Career Development; Sustained/Continuous
Operations; Technical Society/Industry Committee; Tri-Service
Human Factors Standardization Steering Committee; Tri-Service

Workload Coordinating Committee; Voice-Interaction Systems and
User-Computer Interaction.



Announcements

5 Plaques of appreciation were presented to Dr. Norman E.
Lane and to Dr. Joseph Birt, former chairpersons of the
TAG and to Mr. Donald E. Murray, former TAG Coordinator.

) The TAG Operating Board approved the change in status

Q/ from interest committee to full SubTAG status for the

newly-formed Sustained/Continucus Operations group.

. The following subgroups have selected new chairpersons
or new chairpersons select:

== Controls and Displays. The term of the current
chair, Mr. Jeffrey D. Grossman, CINCPACFLT, has
been extended for one year.

£= Human Factors in Logistics. Chair -- Mr. Dale
Mahar, Pacific Missile Test Center, Point Mugu,
California.

- Human Factors Test and Evaluation. Chair Select --
Dr. James C. Geddie, USAHEL Liaison Office, Fort
Hood, Texas.

== Tri-Service Workload Coordinating Committee. Chair
-- Navy TBED.

. The following subgroups have submitted their charters
for Executive Committee review:

- Sustained/Continuous Operations.

2. INTRODUCTION AND WELCOMING REMARKS

2.1 cCall to Order -- Mr. Paul M. Linton, Naval Air
Development Center, Warminster, Pennsylvania.

Mr. Linton welcomed the attendees to the fourteenth meeting
of the Department of Defense Human Factors Engineering Technical

Advisory Group and expressed his appreciation to the Aerospace
Medical Division for hosting the meeting.

Mr. Linton also extended the TAG's welcome to Captain Paul R.
Chatelier, Office of the Under Secretary of Defense (R&AT), noting

the vital role Captain Chatelier played throughout the evolution
of the TAG.

2.2 Air Force Aerospace Medical Division Welcome -- Colonel
John H. Wolcott, Deputy Commander for Research, Development and
Acquisition, Aerospace Medical Division, Air Force Systems
Command, Brooks Air Force Base, Texas.

View Graphs -- Attachment F.



According to Colonel Wolcott, AMD is a fairly large
Command with two basic area missions: 1) research, development
and acquisition and 2) medical operations. A large portion of
AMD's mission at Brooks Air Force Base includes the Occupational
Environmental Health Laboratory (USAFOEHL) which is heavily
involved in industrial restoration efforts, solving the problems
raised by previously buried chemicals. This laboratory is the
consulting laboratory for the entire Air Force. Also making its
home at Brooks Air Force Base is the Air Force's Drug Testing
Laboratory (AFDTL). This is the sole drug testing laboratory for
the Air Force and processes over 300,000 urine-analyses a year,
testing for up to 14 illegal drugs. The Wilford Hall Medical
Center at Lackland is also part of AMD. The Center is the largest
Air Force medical facility with 93 medical, dental and surgical
specialties and subspecialties.

The three laboratories most closely involved in human
factors issues are AFHRL, commanded by Colonel Brongo,
USAFSAM, commanded by Colonel Moser, and AFAMRL, commanded
by Colonel Mohr. The workforce for these three laboratories
is approximately 1,300. A separate system acquisition group
is directed by Colonel MacNaughton and Brigadier General Doppelt
has the responsibility over all these efforts. Under General
Doppelt's direction, AMD is utilizing its unique resources to view
man as a systems component and to try to understand what man has
to do in his environment. Research at AMD covers a broad spectrum
with emphasis on bioengineering and technology transition.

Colonel Wolcott reported that AMD is actively
involved in the following research areas:

. manpower and force management

. training technology
logistics technology
safety (environmental and medical)

. crew protection and survivability, and
crew systems integration.

Colonel Wolcott reported that AMD needs to
concentrate more efforts in the training area and in that of
logistics, dealing with how man relates to the methods in
which systems are fixed. AMD is working on an
integrated-testing capability which allows the isolation of
problems through a procedure of computer-diagnosed analysis.
AMD is involved in the issue of environmental safety
standards, trying to determine acceptable levels for
radiation, chemical, and noise hazards. AMD Laboratories
are also developing advanced treatment procedures and
equipments for casualties and aeromedical evacuations. In
addition, AMD utilizes cockpit automation technology
concepts in its efforts to provide an integrated design and
is involved in improved crew systems integration.



B ADMINISTRATIVE BUSINESS

3.1 Minutes of the Thirteenth Meeting

The draft Minutes of the thirteenth TAG meeting were approved
as distributed.

3.2 Service Caucus Reports

Army Caucus

Dr. Michael H. Strub (ARI FU-Bliss) reported that the
three major activities of the group consisted of:

a) the commendation of Lt. Col. Gerald Krueger (WRAIR)
for his outstanding efforts in the organization and formation of
the Sustained/Continuous Operations subgroup;

b) expression of the need for a high-level letter of
endorsement of TAG activities to facilitate travel and to enhance
the services' participation in the TAG; and

c) the selection of Dr. Strub as the DOD HFE TAG Chair
Select and of Mr. Clarence A. Fry as the interim Army Service
Representative.

Navy Caucus

Mr. Paul M. Linton, substituting for the Navy Service
Representative CDR Larry M. Dean of the Naval Health Research
Center, reported that the group discussed the following items:

a) the selection of Navy TAG members as the
Chairs/Chairs Select of the User-Computer Interaction SubTAG

[Chair Select -- Dr. John J. O'Hare (ONR)], Human Factors in
Logistics [Chair -- Mr. Dale Mahar (PMTC)], and the Tri-Service
Workload Coordinating Committee (Chair -- TBD);

b) the recommendation that the Service Representatives

be tasked with ensuring service representation at all subgroup
meetings; and

c) a recommendation for the timely preparation and
distribution of subgroup agendas to enhance subgroup
participation.

Air Force Caucus

Items discussed at the meeting, according to Dr. Richard
Schiffler (ASD/WPAFB), were:

a) the commendation of Mr. Nathan W. Davis (AFLC/WPAFB)
for his efforts in the development of an awareness of human



factors in the lcgistics community and the encouragement of the
participation of the logistics focal personnel in TAG activities;
and

b) the need to involve all TAG members in the process of
making agenda inputs.

Dr. Schiffler also noted that 800-15 (Human Factors
Engineering and Management) has been distributed and that new
military human factors engineering educational requirements for
the 2675 and the 180 career fields have been determined.

3.3 Operating Board Report

Mr. Paul M. Linton announced that the next TAG meeting
was scheduled for November 1985 in San Diego, California, hosted
by the Naval Personnel Research and Development Center. This
meeting and the May 1986 meeting will be chaired by Mr. Cyrus D.
Crites, Edwards Air Force Base, California. Meetings 17 and 18 in
November 1986 and May 1987 will be chaired by Dr. Michael H. Strub
of the Army Research Institute Fort Bliss Field Unit.

3.4 Acknowledgments

Mr. Paul M. Linton, noting that the TAG's "founding
fathers" were beginning to retire or to move to other
organizations, called upon Captain Paul R. Chatelier to aid the
TAG Executive Committee to express its appreciation to Dr. Norman
E. Lane and to Dr. Joseph A. Birt for their many contributions
during their tenures as TAG Chairs and Service Representatives.
Captain Chatelier presented plaques, enscribed with the signatures
of TAG members, to them in "... grateful acknowledgment of their
dedicated leadership, technical contributions and untiring efforts
on behalf of the DOD HFE TAG ..." A similar plaque was presented
to Mr. Donald E. Murray in "... grateful recognition of his
invaluable contributions to the efficient administration,
organization and conduct of the DOD HFE TAG during his tenure as
technical session administrator, August 1977 - May 1981." [Dr.
Birt's plaque was accepted in abstenia by Dr. Richard Schiffler.]

4. COMMITTEE AND SUBTAG REPORTS

4.1 Committee Reports

4.1.1 Human Factors Engineering Guide to System and
Equipment Development -- Dr. Kenneth R. Boff, Aerospace Medical
Research Laboratory, Wright-Patterson Air Force Base, Ohio

Draft Charter -- Attachment G.

[Due to unforeseen circunstances, the HFE-GSED was
unable to meet. A meeting is planned in conjunction with the
November 1985 TAG meeting in San Diego, California. Agenda inputs



for the Novemkber meeting are solicited by the HFE-GSED Chair, Dr.
Kenneth Boff.]

4.1.2 Professional Education, Training, and Career
Development -- Mr. Todd Jones, US Coast Guard, Washington, DC

View Graphs -- Attachment H.

Mr. Jones reported that the subgroup was continuing to
study what constitutes a human factors engineering professional.
During the tenure of Dr. Joseph A. Birt, a contract was let to
Universal Energy Systems, Inc. to investigate this area. A number
of methodologies were considered and it was determined to utilize
(Dr. Sidney) Fine's Functional Job Analysis approach. Briefly,
the method consists of assembling in a workshop environment a
small number of practitioners in identifiable subspecialities. A
moderator analyst draws from the participants the significant
skills, knowledge, tools and tasks of the job. This information
is then filtered back to the participants and recycled to the
analyst for verification.

To date, three workshops have been held:

Workshop I HFE Specialists in RDT&E in Military
Systems,

HFE Specialists in Consumer/Commercial
Systems, and

HFE Specialists in Forensics/Safety.

Workshop II

Workshop III

Mr. Jones noted that the Committee does not feel that it
is part of the DOD HFE TAG Charter to deal directly with the
issues of licensing and certification. The results of the
workshop study and a forthcoming survey will be provided to a
number of groups and to the Human Factors Society Subcommittee on
Professional Standards. [See TAG-14 Minutes, Attachment G.] Once
a HFE occupational data base and "standard" have been developed,
competencies of performance will be derived; and in Phase III of
the effort, educational, training, and career guidelines will be
developed.

4.1.3 Technical Society/Industry Committee -- Dr.
Frederick A. Muckler, American Psychological Association/Division
21 Representative, Essex Corporation, San Diego, California

View Graphs -- Attachment I.

Dr. Muckler reported that the TS/I meetings were
well-attended, with representatives from the American Association
of Engineering Socities, American Institute of Industrial
Engineers, Systems Safety Society, Human Factors Society, American
Psychological Association, National Security Industrial
Association, and the Electronic Industries Asscciation. In
addition, there were attendees from National Laboratories and from
the services.



The group held extended discussions regarding the
structuring and validation procedures of the proposed Tri-Service
Human Factors Engineering Lessons Learned data base effort by Test
and Evaluation SubTAG member Captain Donald Loose, Hanscom AFB.
According to Dr. Muckler the TS/I Committee enthusiastically
supports the concept of a Lessons Learned data base and would

suggest that Captain Loose also consider the inclusion of "success
stories."

In other business, the Committee continued its
discussions on the issues of licensing, certification, guidelines
for professional behavior, etc. Dr. Muckler cautioned the group
regarding some of the legal implications posed by these issues.

He also noted that the Americal Psychological Association's
present emphasis is in the development of specialty guidelines for
professional practice. Some of these specialty guidelines are
available in draft form, i.e. Specialty Guidelines for
Professional Practice in Industrial Organizational Psychology; and
a Specialty Guidelines for Professional Practice in Engineering
Psychology effort is currently underway.

In closing, Dr. Muckler indicated that Committee members
are continuing their active participation in other SubTAGs and in
the preparation of a response to the Joint Logistics Commanders
Joint Technical Coordinating Group on Human Factors Engineering/
Human-Machine Interface. The new TS/I Chair is Dr. Mark M. Brauer
and the Chair Select is Dr. Julien M. Christensen.

4,2 SubTAG Reports

4.2.1 Controls and Displays (Mr. J. Grossman) —-- Mr.
Gordon McElroy, Naval Weapons Center, China Lake, California

View Graphs -- Attachment J.

Mr. McElroy reported that the SubTAG is in the process
of increasing its membership and its interaction with other
SubTAGs. Current plans include a meeting in close coordination
with the User-Computer Interaction SubTAG. Details of this
meeting, tentatively scheduled for the late summer, will be sent
to all members of both SubTAGs. Mr. McElroy also noted that the
SubTAG had received a request for inputs regarding requirements
and test procedures for display legibility and semi-readability
from Mr. James Brindle of the Naval Air Development Center. The
group will formulate a formal Tri-Service response to Mr.
Brindle's request.

In other SubTAG business, Mr. McElroy agreed to serve as
the Controls and Displays ARPANET processor. Questionnaires,
similar to those used by the Voice-Interactive Systems SubTAG and
the User-Computer Interaction SubTAG, were distributed to SubTAG
attendees. Other individuals desiring the Controls and Displays
"Roadmaps" should contact Mr. McElroy. In closing, Mr. McElroy



reported that the term of the SubTAG Chair had been extended to a .

two-year term; Mr. Jeffery Grossman has agreed to continue as
Chair.

4.2.2 Human Factors Test and Evaluation (CDR W. F.
Moroney -- Dr. James Geddie, USA Liaison Office, Fort Hood, Texas

View Graphs =-- Attachment K.l1.
Charter -- Attachment K.2.

4.2.3 Manned System Modeling -- Dr. Charles C.
Jorgensen, NRC Representative, Oak Ridge National Laboratories,
Oak Ridge, Tennessee

See Attachment L.l for the report and attendee
list submitted by Dr. Jorgensen.

See Attachment L.2 for related materials.

Dr. Jorgensen noted that the changes in technology
affecting implementation of hardware and of future planning have
had a great impact on the advanced system modeling area. He
reported that these impacts had caused the SubTAG to re-examine
the direction simulation is moving. In order to better address

the situation, the group is modifying its Charter to reflect these .
concerns.

Previously, the general area of system modeling was
linked more directly to the types of simulation vehicles being
used (standardized languages, methodologies, etc.). According to
Dr. Jorgensen, it appears that there is a shift not only in the
nature of the way the simulation models are being characterized
but also in the implementation areas in which the simulation
models may be used. Some of these areas include machine
intelligence, robotics, bionics, and artificial intelligence
(strategy planning, supervisory control). There is a close
interrelationship between what is done in simulation modeling in
human factors and the types of computer architecture in which the
models are implemented. Currently, the models are based on
traditional serial-type machines; however, there are new
architectures on the horizon. As simulation modeling begins to
move toward more biologically-emulating types of systems and
attempts to incorporate human functions in those biological
emulations, different classes of types of problems to be examined
will occur. According to Dr. Jorgensen, it will be necessary to
develop new simulation languages to take advantage of the newer
architectures.

In other business, subgroup members gave updates on the
status of a variety of modeling efforts:

. Paul M. Linton. Chemical Biological Warfare .
modeling and pretreatment drugs;



. Paul M. Linton. NATO Defence Research Study
Group modeling efforts and techniques;

. Walter E. Gilmore. Idaho National Engineering
Laboratory exploratory efforts on simulating optlmal crew sizes
for nuclear power plants;

. LT Dennis K. McBride. Man/machine tradeoffs and
task analysis applications of simulation models being used for
naval missile systems;

. Dr. Michael H. Strub. Update on the work being
accomplished in the Army Models Committee; and

. Dr. John J. O'Hare. Telescience/problems of
simulating remote operations on the ground and in space.

Some of the issues raised during SubTAG discussions
included: ‘

a) SubTAG electronic bulletin board for more timely
information exchange;

b) symbolic environments to enhance model use;

c¢) the underlying trend toward data-structure controlled
simulation versus the more traditional code-driven simulation; and

d) recommendations for the Joint Logistics Commanders
Joint Technical Coordinating Group on Human Factors
Engineering/Human-Machine Interface.

In closing, Dr. Jorgensen reported that the subgroup has
decided to send a letter of tribute to the family of the late Dr.
Arthur L. Siegel in acknowledgment of the outstanding

contributions Dr. Siegel made to the modeling and simulation
fields.

4.2.4 Sustained/Continuous Operations -- Lt. Col.

Gerald P. Krueger, Walter Reed Army Institute of Research,
Washington, DC

Report, Attendee List and Draft Charter --
Attachment M.

COMMENTS, QUESTIONS AND ANSWERS FOLLOWING THE PRESENTATION

Q. Who approves your research protocols, in terms of
the potential danger to human subjects? 1In some of the cases
noted in the literature, there were reports of hallucinatory
behavior among the subjects.



A. Yes, there have been many reports of hallucinatory behavior.

They are scattered reports, individual differences kinds of
things.

The human use review issues are a service pertinent
issue with a particular laboratory in mind. Private institutions
doing DOD work must go through the same sort of rigorous review
cycles as we do in DOD. The Army Surgeon General has a written
Army regulation which is the promulgation implementation document
for the DOD 5000.1 regulation on the treatment of human subjects
in research. That document was drawn by a DOD committee from the
health and human services public law that says that all federal
government research will follow these guidelines.

The procedure is that the investigator has an inhouse
review first. It is then reviewed by some external human use
committee. If this latter committee is not satisfied that all of
the risks have been covered, it is usually given to a higher-level

committee. It would ultimately come to the Office of the Surgeon
General.

As a practical matter, the line Army saw that the
medical research community had been avoiding the issue of putting
pecople in heat stress situations in chemical-protective clothing.
They went to the Army Surgeon General requesting cooperation in
planning research to cover this issue.

Q. Are there severe control requirements you have to meet to
conduct these studies? And it is something that no academic
institution perhaps could match.

A. Yes, there are stringent requirements.

A. There are a number of academic institutions that have
requirements as stringent as ours.

C. There is a mechanism in place; it is working very well and in
the last two years they have made tremendous inroads in the
prevention of accidents, particularly in the Army.

Q. Are there any reports of unforeseen events as a result of
these studies?

A. Not of as yet, to the best of my knowledge. There are
criteria established for when you remove a subject from the study
and I've seen a number of subjects removed, even when they hadn't
exceeded the criteria. The environmental physiologists group
would graph the skin temperature and the core temperature. When
these two cross on a graph, indicating that the skin is not
dissipating the heat from the body, the individual would become a
heat stress casuality. But they would tend to remove the subject
before this would happen. They also set up an arbitrary criterion
of the number of heart beats per minute, per unit of time.
Typically, they try to use preventive measures like enforced

10




drinking regimens to make sure this does not happen. As a
practical matter, however, the subjects often determine their own
stress. Last year at Fort Knox in high-humidity, 84 degree
temperature, the tank crews all left the experiment well before
the criteria were met. Not a one of them was declared to be in a
heat-stress-risk condition. In my opinion, we behavioral
scientists are missing some elements. It is not physiology that
is the only variable. These people left for a myriad of

psychological and physiological variables not related directly to
heat stress.

C. Since all of the subjects have a right to remove themselves

from the experiment at any time, you will see a lot of this type
of behavior.

C. We've also found that some of the subjects are so macho and
know so little about their own capabilities that we have to remove
them.

Q. Do you see a lot of operational changes based on this
research?

A. We've largely been ineffective in changing what we do.

C. We are getting into officer education and basic training but
sadly, the effect of it is almost zero.

C. It is not macho for a soldier to take a nap and they should be
napping in these (Sus Ops) conditions every chance they get.

C. One of the best places to see some innovative ideas is at the
National Training Center. Some units are doing very well in
implementing countermeasures.

4.2.5 Tri-Service Human Factors Standardization
Steering Committee -- Mr. Gerald Chaikin, US Army Missile Command,
Redstone Arsenal, Alabama

Minutes of 6 November 1984 -- Attachment N.1.
View Graphs -- Attachment N.2.

Mr. Chaikin gave a brief overview of the group's
objectives, scope and composition, noting that there had been 20
in attendance, including representatives of the Human Factors
Standardization Program (HFAC) Lead Service Activity and from the
Defense Materiel Specifications and Standards Office (DMSSO).

Mr. Chaikin reported on the status of the following
projects:

11



. HFAC 0009. Personnel and Training Tasking
Documents and Data Item Descriptions, formal coordination of the
report is expected by the end of June 1985. Recommendations from
the report have been included, as an Appendix, in the HFAC
five-year plan.

. HFAC 0016. MIL-STD-1294A Acoustical Noise in
Helicopters, completion date extended from December 1984 to
September 1985.

. HFAC 0019 Numeric Keypad Standardization
(completion by September 1985) and HFAC 0020 Alphanumeric Keyboard
Arrangements (completion by December 1985). The User-Computer
Interaction (UCI) SubTAG will examine these when published and
will consider acting as the agent for updating. The UCI group has
indicated that it is favorably disposed to undertaking the
updating of MIL-STD-1472 user-computer interaction materials,
perhaps in a stand-alone document.

. HFAC 0024. Human Engineering Guidelines for
Management Information Systems, designated DOD-HANDBOOK-761, is to
be completed by June 1985. This project originally resulted from
a review of the HFSSC and UCI SubTAGs.

. MIL-PRIME Update. Dr. Richard Schiffler
described an ambitious schedule of briefings on MIL-PRIME to
"military and industrial organizations by the Aeronautical Systems
Division's (ASD) Support System Engineering Technical Director.
Dr. Schiffler also announced the recent publication of
MIL-STD-1782 (Display Symboloqy for Aircraft in MIL-PRIME) and the
prospective publication of MIL-PRIMEs on Aircraft Lighting (June
1985) and Aircraft Interior Noise (July 1985). Work on the Human
Engineering and User-Computer Interaction MIL-PRIMEs was also
covered. The SubTAG has requested a MIL-PRIME briefing at its
fall meeting.

. Task Analysis Update. Dr. James Geddie reported
on the "offline" effort by the Test and Evaluation SubTAG and the
Human Engineering Laboratory (HEL) in structuring material
suitable for use as a possible MIL-STD on Task Analysis. HEL has
contracted this work to Batelle Laboratories (Columbus) and is
orienting it toward Army Test and Evaluation. Dr. Geddie advised
that the T&E SubTAG consensus is that the effort is ontrack with a
first draft available at the next T&E SubTAG meeting. At present
this document is seen as containing four sections: Requirements,
Tailoring Guide, Data Item Descriptions and Methodology Guidance.
At the appropriate time, the T&E SubTAG will decide if the draft
is suitable for the establishment of a formal standardization
project.

. Aircrew Station Standardization Panel (ASSP)
Update. This Panel met on 27-28 March 1985 and identified
MIL-STD's 203, 250, 411 and 850 as requiring updates. In the ASSP
update, as reported by Dr. Richard Schiffler, it was also
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indicated that a MIL-STD-411 working group has been organized. In
addition a draft revision of MIL-STD-203 will soon be ready for
circulation. Dr. Schiffler also chairs a Nite Vision and Aviation
Lighting System committee which is developing a Tri-Service
document to be published as a military specification (Navy lead).

In other HFSSC business, the group discussed the
possible use of a Ballistic Missile Office (BMO) draft on the
subject of Life Support and Biomedical Factors Coverage to extend
the coverage in MIL-STD-1472 or as a basis for a stand-alone
document. LTC Gerald Krueger agreed to write a letter to the
Occupational and Environmental Health Laboratory at the School of
Aerospace Medicine requesting comments on their review of the BMO
document. LTC Krueger will provide the Tri-Service Technical
Group for MIL-STD-1472 with a copy of the BMO draft, redlined to

highlight provisions that might be considered for inclusion in
MIL-STD-1472.

Also discussed were the results of a Pacific Missile
Test Center review of the Maintainability Design Section of
MIL-STD-1472C. A proposed revision of this section (paragraph 59)
will be sent out for review and copies will be sent to the
Tri-Service Technical Group for MIL-STD-1472. [For additional
information, contact Mr. Dale Mahar at the Pacific Missile Test
Center. ]

Mr. Chaikin reported that although the HFSSC had no
candidate study or research efforts to submit to the Joint
Logistics Commanders Joint Technical Coordinating Group on Human
Factors Engineering/Human-Machine Interface at this time, the item
will remain on the HFSSC agenda for continuing inputs. In
closing, Mr. Chaikin reported that Mr. Peter Angiola of DMSSO and
Ms. Helen Boggs HFAC Lead Activity had attended the meeting. Mr.
Angiola provided a copy of the January 1985 Defense
Standardizaticn and Specification Program Report to Congress. He
also made some suggestions regarding the thrust of HFAC
standardization reports. Of the 32 standardization areas,
approximately a half-dozen were covered by the Technology
Standardization Section of the Report; the HFAC area was one of
those covered.

4.2.6 Tri-Service Workload Coordinating Committee --
Mr. Tom Metzler, US Army Aviation System Command, St. Louis,
Missouri

Report and Attendee List -- Attachment O.1.
Related materials -- Attachments 0.2 and 0.3.
4.2.7 User-Computer Interaction -- Mr. Larry Peterson,

US Army Human Engineering Laboratory, Aberdeen Proving Ground,
Maryland
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See Attachment P for the report submitted by Mr.
Peterson.

4.2.8 Voice-Interactive Systems =-- Mr. Clayton Coler,
NASA-Ames Research Center, Moffett Field, California

View Graphs and Attendee List -- Attachment Q.

Mr. Coler reported that the voice interests of the
SubTAG attendees ranged from benign environments, such as
laboratory and C3 settings, to the severe environments posed by
shipboard, tank, fixed/rotary wing aircraft, and space
applications. Presentations were made by Mr. Lockwood Reed
(AVRADA) and Mr. David Williamson (Crew Systems Development
Branch/WPAFB).

Mr. Reed provided the group with an update of the
Voice-Interactive Avionics Program describing the work being done
in AVRADA's hotbench with a variety of speech recognizers. This
effort, combined with speech synthesis efforts, will ultimately be
applied in a UH 60 Black Hawk, which will serve as a flying
testbed for the technologies they have developed.

Mr. Williamson described the Speckled Trout program
which demonstrates a voice-activated multiuser radio management
system in a fixed wing jet transport aircraft. Mr. Williamscn
also gave an overview of an existing ground testing program that
is being used to develop a connected-speech data base to be used
for the optimalization of systems that are to be flown. 1In
addition, he described the development of a Lotus 1-2-3 software
program that utilizes automatic speech recognition evaluation
data. This program is capable of providing a variety of data

breakdowns such as threshold effects, delta effects and word
effects.

In other business the group discussed the revitalization
of their Roadmap project (laboratory hardware and software
capabilities) and the search for a new home electronics mailbox
for voice ARPANET users. Discussion of the new directions voice
research is taking resulted in a list of topics to be considered
at the fall SubTAG meeting. The group also decided to try to
document, informally, some basic user-training and guidance
information on specific speech recognition and speech generation
systems to aid new users of particular systems. In addition,
SubTAG members will document "lessons learned" for the TAG Test
and Evaluation community and will attempt to provide general
information for program managers on the state-of-the-art in
automatic speech recognition and automatic speech generation and
where gaps in the technology exist.

5. PROFESSIONAL AND TECHNICAL PRESENTATIONS

5.1 DOD HFE TAG: History and Evolution -- Dr. Norman E.
Lane, Past DOD HFE TAG Chair, Essex Corporation, Orlando, Florida
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See Attachment R for the briefing submitted by Dr. Lane.

COMMENTS, QUESTIONS AND ANSWERS FOLLOWING THE PRESENTATION

C. During my presentation, I did not highlight all of
the people involved in the early development of the TAG. The
efforts of Captain Paul Chatelier, probably more than any other
single individual, should be noted. The whole TAG concept was
Paul's idea originally -- although we mutated it a bit and may
have taken it further than he thought that it might and/or should
go. There were other people, some who later became involved in
the TAG and some who did not, who gave us excellent advice as to

how to approach the formation of the TAG ... how to get things
done.

Q. Would you share with us some of the informal rules
of the organization.

A. One of the understood rules is that you do not use
information in any way that will harm the person who gave it to
you. Contractors and industrial people attending the TAG do not
use information they picked up in discussions without the
permission of the individual from whom it was heard. If you and I
discuss something or if you want to volunteer information, that is
up to you. But, in my Jjudgment, having been invited to
participate in the TAG, I cannot utilize that information without
the person's consent. Also, I think that it would be unethical
to utilize program and personal information, etc. that may have
been gleaned during coffee and social functions. That would be
bad form and it would not take much of that sort of thing before
people stopped talking to you and to each other. Although it is
an unwritten rule, it is one that I feel has been fairly well
observed.

One of the other informal rules -- civilization veneer
-- is that if two or three people are talking and they make no eye
contact with you, go somewhere else. There is quite a bit of
business being transacted throughout the course of the TAG
meeting.

5.2 Army 21 Aviation -- Mr. Clarence Fry, US Army Human
Engineering laboratory, Aberdeen Proving Ground, Maryland

See Attachment S for the briefing submitted by Mr. Fry.

5.3 Preliminary Results TF/A-18 Voice-Interactive System
Flight Test -- Mr. Gary Loikith, Naval Air Test Center, Patuxent
River, Maryland. Mr. Loikith's briefing was presented during a
Government only session. Materials relating to this briefing will
be distributed, under separate cover, to TAG-14 Government
attendees.

5.4 Computer-Based Tools for Cockpit Design -- Mr. lLarry
Butterbaugh, Air Force Wright Aeronautical Laboratory, Wright-
Patterson Air Force Base, Ohio
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See Attachment T for the briefing materials submitted by
Mr. Butterbaugh.

COMMENTS, QUESTIONS AND ANSWERS FOLLOWING THE PRESENTATION

Q. Do you see any developments away from desktop to
something like a 9' x 9' screen?

A. Although there are some graphic systems that have
incorporated some of the large plasma panel displays, we were
somewhat constrained by our budget. However, the larger the
screen you have to design on, the better.

Q. Could you tell us why you selected the package you used
for display format design?

A. That basically takes advantage of the inherent
intelligent graphics that are in the terminal. We didn't purchase
any software to do that. We adapted the programable elements of
the graphics mode and used the programable keybcard to assign
certain functions to those keys.

Q. Is the system up and running?

A. Yes, the four parts I described are and TAG members are
welcome to come to see-it.

5.5 Maintenance Operation Data Access System (MODAS), Mr.
Chuck Gross, Wright-Patterson Air Force Base, Ohio

View Graphs -- Attachment U.

COMMENTS, QUESTIONS AND ANSWERS FOLLOWING THE PRESENTATION

Q. I noticed that Edwards AFB isn't included. Does that
mean that you are not receiving MODAS information from Edwards?

A. Systems Command information does not necessarily get
into the MODAS data base unless it is MDC reportable. If it is

MDC reportable, it will automatically come in from your base level
MDC system.

We accepted the MODAS system in December 1984 and we
still have some minor problems with it. It is a large system and
at present the staff is small. However, we do have a MODAS
Configuration Control Board. It will meet semi-annually and our
first meeting was in February 1985.

Q. Do you think that this method of reporting current
information will cut down on some of the inflated utilization
figures?

A. Yes, and I must caution everyone. We rely, for
reporting purposes, on the maintenance technicians on the
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flight-line and in the shop. They get no benefit out of MDC. In
fact, most people will tell you that they don't use MDC.

Ch I'd like to address that as well. We have a similar
problems using 3-M data. The data is being used to make
comparisons between maintenance activities. Basically, you are
looking for trends over time. Those data are no more reliable
than the individual who made the inputs to begin with. But I
found no reason to believe that the inflations were biased one way
or another in terms of one maintenance activity or another
maintenance-type activity. I found the 3-M data excellent for
analytic purposes and the MODAS system could be even better
because of the accessibility and currency.

A, I think that is basically true. There is not a bias on
any particular working code -- it's random through the system.

The system will not give you an exact count but you will get a
trend.

Ce Some time ago I talked with an individual who thought
that the 66-1 data system was going to be the salvation of the Air
Force because it could show where more manpower or spares were
needed. Consequently, he had his people make truthful reports and

as a result his wing turned out to be the "worst" one in the Air
Force.

0. Since prime features of MODAS are its currency and ease
of accessibility, is there any concern regarding unauthorized
access to the information?

A, If it is to be of value, it has to be available to the
people who need it. However, we have tried to address this
problem with a user-ID-password system that is well controlled.
There is nothing classified in the system and no proprietary
information.

[If anyone has additional questions, contact Mr. Frank
McGuire or Mr. Gross at AV787-5139/8.]

5.6 Discussion Period

Following the conclusion of the scheduled presentation,
Mr. Linton opened the floor for general discussion, comments, and
clarification.

a) HFE Lessons Learned Data Base. Dr. James Geddie
reiterated that inputs regarding the format, data record layout,
lessons learned, etc. should be sent directly to Captain Donald
Loose at Hanscom AFB. Captain Loose will coordinate with the Test
and Evaluation SubTAG who will, in turn, interact with the Joint
Logistics Commanders Joint Technical Coordinating Group on Human
Factors Engineering/Human-Machine Interface.
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b) HFE Keywords/Thesaurus. Mr. Keith Karn (NATC)
expressed an interest in existing keyword lists for use in future
projects and to organize existing information. He noted that such
a document would aid all subgroup data base efforts and would
assist in standardized usage for technical reports. Individuals
with lists of this nature or with an interest in developing the
HFE Thesaurus/keyword listings, should contact Mr. Karn at AV
356-4157.

c) Proposed Agenda Items.

1) More demonstrations and more time alloted for the
demonstrations.

2) More inputs from the user; for example, the tasks
and problems of a modern tank commander.

3) A review of the performance measures being used,
who is using them, and how these data banks will fit together.

4) Theory underlying human factors engineering.

5) Brief overviews of the concerns of the various
services.

6) A presentation detailing the entire systems
acquisition process.

7) Interaction between human factors areas and
training areas, i.e. human factors and training equipments.

6. CHAIR'S SUMMARY

Mr. Linton exprfessed his appreciation to the Aerospace
Medical Division and to Lt. Col. Ralph R. Crow for hosting the
meeting and to the School of Aerospace Medicine for providing an
excellent tour of their facilities. Mr. Linton also commended the
Subgroup chairs for their many contributions to both the subgroup
meetings and to the plenary sessions. He made special reference
to the thorough job done by Lt. Col. Gerald Krueger in the
organization and conduct of the newly-formed Sustained/Continuous
Operations SubTAG. Mr. Linton expressed his gratitude to the
technical and industrial society representatives for their
continuing responsiveness to TAG issues and efforts and their
valuable inputs to the subgroup meetings. Note was also made of
Ms. Louida Murray's contributions to the organization of the TAG
sessions.

In closing, Mr. Linton summarized some of the general
accomplishments of the TAG and pledged his support to the new
Chair, Mr. Cyrus D. Crites.
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Monday, May 6

1900 - 2100

Tuesday, May 7

b

0730
2 0730
0830
0830
0830
3 1200
1200
1330
1330
1330
1630
4 1630
1630
1630
1830
1830
2000

0825
1200
1200
1200
1200
1230
1330
1625
1625
1625
1730
1730
1730
1730
2000
2000
2100

DEPARTMENT OF DEFENSE

HUMAN FACTORS ENGINEERING
TECHNICAL ADVISORY GROUP (TAG)
AGENDA - Fourteenth Meeting

7-9 May 1985

Holiday Inn NW Loop 410, San Antonio, Texas

Information Room Open
(Subgroup agendas, plenary changes, pre-paid registration

materials)

Technical Society/Industry Breakfast Dr.
COFFEE and Registration Ms.
HF Standardization Steering Mr.
Tri-Service Workload Mr.
Manned System Modeling Dr.
HFE System/Equipment Dev. Dr.
LUNCHEON BREAK

User-Computer Interaction Mr.
Voice-Interactive Systems Mr.
Sustained-Continuous Operations MAJ
Army Caucus Dr.
Navy Caucus CDR
Air Force Caucus Dr.
NASA Caucus Dr.
Controls and Displays Mr.
Professional Education Mr.
Operating Board Mr.

Muckler
Murray
Chaikin
Metzler
Jorgensen
Boff

Peterson
Coler
Krueger
Strub

Dean
Schiffler
Montemerlo
Grossman
Jones
Linton

1107

Holly
Atrium
Holly
Cottonwood
Juniper
Holly

Juniper
Holly
Cottonwood
Cottonwood
Juniper
Holly

1107
Juniper
Holly

1107

1. Registration materials (badges, receipts) will be available at TS/I meeting in
Room A.

will be assessed.

2. Please see coffee break information under "Functions."

Coffee and danish will be served during the meeting; moderate fees
Reservations are required.

3.  HFE-GSED meeting will normally be scheduled in Block A (0830 - 1200 hours).

4, During the caucus, the Army will determine the Army Chair Select to chair TAG-17

and TAG-18.

Please note the the Human Factors Test & Evaluation SubTAG is scheduled to meet at

the Naval Air Test Center in Patuxent River, Maryland on 30 April and 1 May.

details contact CDR William Moroney (215) 441-2023/AV 441-2023.
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Major Gerald Krueger, acting Sustained-Continuous Operations (Sus Ops)
Interest Committee, extends an invitation to TAG participants to attend the first
formal meeting of the group. In addition to administrative details, the agenda for
the May 7 meeting includes:

o short briefings on current SUS OPS research in DOD laboratories and in
Canada

o formulation of a two-year SUS OPS plan pertaining to the synopsis of
existent laboratory and field data and future issues, and

o future meeting plans.

Wednesday, 8 May -- Magnolia Room

0830 - 0900 COFFEE and Registration Atrium

0900 - 0905 Call to Order Mr. Paul Linton

0905 - 0930 Aerospace Medical Division Welcome Col. John H. Wolcott

0930 - 1030 DOD HFE TAG: History and Status Dr. Norman Lane

1030 - 1045 COFFEE Atrium

1045 - 1130 Army 21 Aviation Mr. Clarence Fry

1130 - 1140 Workload Coordinating Report Mr. Thomas Metzler

1140 - 1150 Manned System Modeling Report Dr. Charles Jorgensen

1150 - 1200 Professional Education & lir. Todd Jones
Training Report

1200 - 1330 LUNCHEON BREAK

1330 - 1430 Preliminary Results: TS-A-18 Mr. Gary Loikith
Yoice-Interactive Systems
Flight Test (Government only session)

1330 - 1430 TS/I Meeting 1107

1430 - 1440 Yoice-Interactive Systems Report Mr. Clayton Coler

1440 - 1500 Human Factors Standardization Mr. Gerald Chaikin
Steering Committee Report

1500 - 1515 COFFEE Atrium

1515 - 1530 Sustained-Continuous Operations Report Major Gerald Krueger

1530 - 1615 TBD



1615 - 1630 User/Computer Interaction Report Mr. Larry Peterson

1930 Car Pools Leave Hotel for Dinnercruise
(Reservations)

Thursday, 9 May -- Magnolia Room

0800 - 0830 COFFEE Atrium

0830 - 0910 Computer-Based Tools for Cockpit Design Mr. Larry Butterbaugh

0910 - 0920 Controls & Displays Mr. Gordon McElroy

0920 - 0930 Test and Evaluation Report Dr. James Geddie

0930 - 1015 Maintenance Operation Data Access Mr. Chuck Gross
System (MODAS)

1015 - 1040 Demo and COFFEE Atrium

1040 - 1050 Technical Society/Industry Dr. Frederick Muckler
Committee Report

1050 - 1100 Army Report Dr. Michael Strub

1100 - 1110 Navy Report CDR Larry Dean

1110 - 1120 Air Force Report Dr. Richard Schiffler

1120 - 1145 Open Discussion

1145 - 1200 Chair's Summary Mr. Paul Linton

1200 - 1330 LUNCHEON BREAK

1330 - 1530 School of Aerospace Medicine Tour
(Reservations)

1345 - 1700 Executive Board Meeting 1107
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‘ Executive Committee

Current Chair (Air Force)
Mr. Cyrus Crites
6520 TESTG-ENAH
Stop 239
Edwards AFB, CA 93523
(805) 277-3334
AV 350-3334

Immediate Past Chair (Navy)
Mr. Paul M. Linton
Code 6021

Naval Air Development Center

Warminster, PA 18974-5000
(215) 441-2561
AV 441-2561

Chair Select (Army)
Dr. Michael H. Strub
P.0O. Box 6057
ARI Field Unit
Fort Bliss, TX 79916-0057

. (915) 568-4491
AV 978-5297

Ex officio Members

SubTAG Chairs

Controls and Displays
Mr. Jeffrey D. Grossman
CINCPACFLT
Code 02X1
Pearl Harbor, HI 96860
(808) 471-8602

OPERATING BOARD *

Army Representative

Mr. Clarence Fry

Director

US Army AMXHE-AD Human Engineering

Laborary

Aberdeen Proving Ground, MD
21005-5001

(301) 278-5834

AV 298-5834

Navy Representative

CDR Larry M. Dean

Naval Health Research Center
Executive Officer

P.O. Box 85112

San Diego, CA 92138

(619) 225-2911

AV 933-2911

Air Force Representative

Dr. Richard Schiffler
ASD/ENECH

Wright-Patterson AFB, OH 45433
(513); 255=5597

AV 785-5597

NASA Representative

Dr. Melvin D. Montmerlo
Code RC

NASA Headquarters
Washington, DC 20546
W(202) 453-2743

FTS 453-2743

Human Factors in Aviation Screening and Performance Prediction

(Aviator Screening)
Dr. Michael G. Sanders

USA Aeromedical Research Division

Ft. Rucker, AL 36362
‘ (205) 255-6862
AV 558-6862
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Human Factors in Logistics (LOGSTAG)
Mr. Dale Mahar
Pacific Missile Test Center
Code 4025, Bldg. 7020
Pt. Mugu, CA 93042
(805) 989-8981
AV 351-8981

Human Factors Test & Evaluation (T&E)
CDR William F. Moroney
Code 602
Naval Air Development Center
Warminster, PA 18974-5000
(215) 441-2023
AV 441-2023

Manned System Modeling (Modeling)
Mr. James Hartzell
NASA-Ames Research Center
M.S. 239-21
Moffett Field, CA 94035
(415) 694-5743
AV 359-5743

Sustained/Continuous Operations (Sus Ops)
LTC Gerald Krueger
Walter Reed Army Institute of Research (WRAIR)
ATTN: SGRD-UWI-C/Krueger
Washington, DC 20307-5100
(303) 427-5521
AV 291-5521

Tri-Service Human Factors Standardization Steering Committee (HFSSC)
Mr. Gerald Chaikin
Chief, HEL Detachment - MICOM
AMXHE-MI (CHAIKIN)
US Army Missile Command
Redstone Arsenal, AL 35898-7290
(205) 876-2048
AV 746-2048

Tri-Service Workload Coordinating Committee (Workload)
Navy - TBD

User-Computer Interaction (UCI)
Director USAHEL
Bldg. 520
ATTN: AMXHE-CC (Peterson)
Aberdeen Proving Ground, MD 21005
(301) 278-5962
AV 298-5962

Voice-Interactive Systems (Voice)
Mr. Clayton Coler
NASA-Ames Research Center
MS 239-3
Moffett Field, CA 94035
(415) 694-5716



Committee Chairs

. Human Factors Engineering Guide to System and Equipment Development
(HFE-GSED)
Dr. Kenneth Boff
Aerospace Medical Research Lab.
AFAMRL/HEA
Wright-Patterson AFB, OH 45433
(513) 255-7596
AV 785-7596

Professional Education, Training, and Career Development (PETCD)
Mr. Todd Jones
US Coast Guard
G-DMT/54
2100 Second Street, S.W.
Washington, DC 20593
(202) 426-1058

Technical Society/Industry Committee (TS/I)
Dr. Frederick A. Muckler
Essex Corp.
2135 Hartford St.
San Diego, CA 92110
(619) 276-6905

Liaison Representatives

‘ Coast Guard Joint Logistics Commanders Joint
Mr. Todd Jones Technical Coordinating Group on
US Coast Guard Human Factors Engineering/Human-
G-DMT/54 Machine Interface
2100 Second Street, S.W. Dr. James C. Geddie
Washington, DC 20593 USAHEL Liaison Office
(202) 426-1058 HQ TCATA

ATTN: AMXHE-FH (Geddie)
Ft. Hood, TX 76544
Federal Aviation Administration AV 738-9917/21

TBD Commercial (817) 288-9917/21
OUSDR&E Proponent TAG Coordinator

CAPT Paul R. Chatelier Ms. Louida D. Murray

OUSDR&E (R&AT) Eagle Technology, Inc.

Room 3D129 Pentagon 6714 W. Geddes Ave.

Washington, DC 20301 Littleton, CO 80123
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OPERATING STRUCTURE

DEPARTMENT OF DEFENSE
HUMAN FACTORS ENGINEERING TECHNICAL ADVISORY GROUP
GOALS

Provide a mechanism for exchange of technical information in the develop-
ment and application of human factors engineering.

Enhance working-level coordination among Government agencies involved in
HFE technology research, development, and application.

Identify human factors engineering technical issues and technology gaps.

Encourage and sponsor in-depth technical interaction, including subgroups
as required in selected topical areas.

Assist as required in the preparation and coordination of triservice
documents such as Technology Coordinating Papers and Topical Reviews.

SCOPE

Because of the diversity of subject matter covered by the HFE discipline,
the scope of technical areas addressed by the Technical Advisory Group (TAG)
is necessarily broad. In general, HFE, as defined for purposes of TAG
operation, deals with concepts, data, methodologies, and procedures which are
relevant to the development, operation, and maintenance of hardware and
software systems. Subject matter subsumes all technologies aimed at
understanding and defining the capabilities of human operators and maintainers
and insuring the integration of the human component into the total system to
enhance systems effectiveness. Technologies directed toward improved manpower
utilization through selection, classification, and training are included as
appropriate.

TOPICAL AREAS

The TAG will address research and technologies designed to impact
man-machine system development and operation throughout the complete system
life-cycle. The general topics of concern to the TAG include, but are not
limited to: '

a. Procedures for use by HFE specialists, systems analysts, and design

engineers involved in the provision of HFE support during system
development or modification.
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b. Methodologies oriented toward the identification and solution of
operator/maintainer problems related to equipment design, operation,
and cost/effectiveness.

c. Mechanisms for application of developed HFE techﬁologies, including
formal and informal approaches to validation and implementation, and
the determination of time windows for application.

GROUP COMPOSITION

The TAG will consist of technical representatives from Government agencies
with research and development responsibility in the topical areas specified
above. Additional representatives from activities with allied interests may
affiliate with the TAG as appropriate. Attendance at specific meetings may be
augmented by technical experts in special topical areas.

OPERATING BOARD

The TAG Operating Board is responsible for the conduct of TAG business
and the implementation of TAG policies. The Board consists of an Executive
Committee, the chairpersons of all SubTAGs and Committees, and liaison
representatives from selected Government agencies. Operating Board meetings
are called at the discretion of the TAG Chair.

The Executive Committee will be responsible for providing required
continuity and acting for the full TAG between regular meetings. Regular
members of the Executive Committee will be:

0 Current Chair 0 Army Representative
0 Immediate Past Chair 0 Navy Representative
o Chair Select 0 Air Force Representative

o0 NASA Representative
CONDUCT OF BUSINESS

Meetings of the TAG will be held semi-annually, in the Spring and the
Fall. Chairing of the group will rotate annually among the Army, Navy, and
the Air Force. The Chair Select will be chosen by a caucus of the service,
whose turn it is to chair the DOD HFE TAG. Advice and counsel will be
provided by the Operating Board. The Service Representatives will be selected
by service caucus at the Spring meetings in even-numbered calendar years.
Advice and counsel will be provided by the Operating Board. Minutes of each
meeting will be compiled by the Chair. Minutes will be distributed to all
participants, to appropriate 0SD offices, and to other agreed-upon agencies.
Minutes shall serve as the principal mechanism for the reporting of group
activity. A file of minutes and relevant correspondence shall be maintained
by each Chair. This file shall be passed to the succeeding Chair together
with any additions to the file.

C-3



TAG _SUBGROUPS

The DOD HFE TAG sactions two categories of subgroups: SubTAGs and ‘
Committees. Such groups will be sponsored by the TAG as appropriate to
respond to needs for more detailed interchange and coordination in specific
technical areas. SubTAGs will address problems of a general or continuing
nature within a specific field of technology and are to develop their own
working charters and operating procedures. SubTAGs may be disestablished upon
recommendation of the Executive Committee. Committees will serve at the
pleasure of the Operating Board and will address specifically defined tasks or
problems. These committees will be disestablished on completion of those
tasks or upon recommendation of the Executive Committee. Reports from each
subgroup will be published separately and included as a regular item of
business on each TAG meeting agenda. Current subgroups are identified in
Appendix A.




APPENDIX A

SubTAGs
Controls and Displays

Human Factors in Aviation Screening and Performance Prediction
(Aviator Screening)

Human Factors in Logistics (LOGSTAG)
Human Factors Test and Evaluation (T&E)
Manned System Modeling

Tri-Service Human Factors Standardization Steering Committee
(HFSSC)

Tri-Service Workload Coordinating Committee (Workload)
User-Computer Interaction (1ICI)

Voice Interactive Systems (Voice)

Commi ttees
Human Factors Engineering Guide to System/Eauipment Development (HFE-GSED)

Professional Education, Training, and Career Development
for Human Factors Engineers

Technical Society/Industry (TS/I)
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TAG POLICIES

1. Membership (General membership policies are outlined in the Operating
Structure, under "Group Composition.")

1.1 Individuals who are not affiliated with Government agencies but are
associated with technical societies or industrial associations with a stated
interest in human factors engineering are to submit a letter on the
organization's letterhead, confirming their status as the organization's
representative, to the current chairperson of the Technical Society/Industry
Committee.

2. Meeting Sites (Sites are selected by the Executive Committee with a view
toward a balance in geographic location, service hosting the meeting, and
meeting facilities.)

2.1 Tag members are encouraged to recommend potential meeting sites.

2.2 Organizations who wish to host the TAG should contact their Service
Representative or the current TAG Chair.

3. Agenda (The agenda is determined approximately two months before the
scheduled meeting. The Executive Committee selects the topics from those
recommended by the Service Representatives and the current TAG Chair.)

3.1 TAG members are encouraged to suggest potential agenda topics or
topics suitable for tutorial sessions to their Service Representative or to
the current TAG Chair.

4. Registration (Registration fees and the date of the close of registration
are announced in an information letter sent approximately one month before the
scheduled meeting.)

4.1 A1l attendees are expected to pre-register and prepay by mail.

4.2 Individuals receiving late travel approvals may pre-register by
phone by contacting the TAG Coordinator identified in the TAG
invitation letter. A1l payments made at the meeting site are to be
in cash.

5. Minutes (The Minutes of each meeting serve as the principal mechanism for
the reporting of TAG activities. The Minutes are published as a draft
document and distributed to attendees and other selected agencies
approximately three months after the meeting.)
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B Individuals or agencies desiring to be included on the distribution
list for a specific meeting should contact the TAG Coordinator.

5.2 Amendments to the Minutes are to be made to the, TAG Chair in writing
prior to the succeeding meeting.

5.3 Presentors. are expected to submit a copy of their presentations and
hardcopies of their visual materials to the TAG Coordinator for inclusion in
the Minutes.

6. Subgroups (See the Operating Structure, section entitled "TAG Subgroups,"
for specific information regarding the purposes and operating procedures of
SubTAGs and Committees.)

6.1 A1l subgroups are strongly encouraged to meet in conjunction with
the TAG at least once each calendar year.

6.2 All subgroups meeting in conjunction with the TAG are required to
provide a chairperson for the specific subgroup meeting.

6.3 A1l subgroup chairpersons are encouraged to submit a brief report of
each meeting to be included in the set of TAG Minutes covering the subgroup
meeting timeframe.

6.4 All subgroups are required to provide the TAG Coordinator with an
up-to-date list of their membership, for use in the distribution of TAG
“announcements.

6.5 A1l SubTAGs are required to submit to the Executive Committee a
Charter including, but not limited to, statements regarding:

0 objectives o membership policies 0 meeting schedule
0 scope 0 chairperson

6.6 Committees are required to submit to the Executive Committee a
document including, but not limited to, brief statements regarding:

o objectives
o membership policies
o chairperson

7. Subgroup Establishment

7.1  Groups interested in addressing technical areas not covered by
existing subgroups may request the TAG Chair to provide subgroup
agenda meeting time.

7.2 Formal subgroups may be established by recommendation of the
Executive Committee.
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8. Chair/Representative Selection (General selection procedures are outlined
in the Operating Structure under "Conduct of Business.")

8.1 A Service caucus may be called by the TAG Cha‘ir or the current
Service Representative.

8.2 Methods of determining the Chair Select and Service Representatives
are Service peculiar.

8.3 Unexpired terms of office will be filled by appointment by the
Executive Committee, until a caucus of the Service can be called at
the next regularly scheduled meeting.

9. Funding The funding required for the organization, conduct, and
documentation of all TAG meetings shall be done jointly be the three
services. The specific mechanisms to obtain and allocate funding from
services shall be arranged by the Current Chair, Chair Select and Immediate
Past Chair.

10. Policy Changes

10.1 Additions to or amendments of the above policies may be recommended
by submitting the suggested change(s) in writing to the TAG Chair.

10.2 Policies may be amended by a majority vote of those Operating Board

members in attendance at the Operating Board meeting in which amendments have
been proposed.
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DOD HFE TAG SUBGROUPS

The DOD HFE TAG sanctions two categories of subgroups: SubTAGs and
Committees. SubTAGs address problems of a general or continuing nature within
a specific field of technology. Committees address specifically defined tasks
or problems and are disestablished on completion of those tasks or upon
recommendation of the Executive Committee. Additional information governing
Subgroups can be found in theOperating Structure and TAG Policies.

.

Information regarding Subgroup objectives/purpose/scope is contained in
the following pages. Please note that this information, taken from the
various Subgroup charters, may be in the process of update/revision. For
specific details as to the issues currently being addressed by the individual
Subgroups, please call the chair.

1. Controls and Displays

Objective: . . . "to assure that the development of advanced display systems
for use by human operators is done consistent with the principles
of human factors. . . . it is intended to provide a means by
which all DOD/NASA personnel who are working in the area of
displays can maintain a high level or awareness and currency of
developments in displays as they occur."

Origin: TAG ad hoc Committee; August 1978

Current Status: SubTAG

Membership: Open to any DOD/NASA personnel who are working in displays and
who participate in the DOD HFE TAG, Representatives of technical
and industrial associations as appropriate under TAG policy.

2. Human Factors in Aviation Screening and Performance Prediction

Goals: "Provide a mechanism for the exchange of technical information in the
development and application of methods and technologies for the
selection of aviation personnel and the prediction of performance of.
personnel in aviation systems. Enhance working level coordination
among government agencies regarding research, development and
application of aviation selection and prediction methods and
technologies. Identify technology gaps and requirements for
advancement in the state-of-knowledge relevant to aviation selection
and prediction."



Origin: TAG Interest Committee; March 1983

Current Status: SubTAG

Membership: . . . consistent with policies of DOD HFE TAG.

3. Human Factors Engineering Guide to System/Equipment Design

Purpose: “This committee will define a cooperative interagency program to
Zurpose
change and update the 1972 Human Engineering Guide to Equipment
Design."

Origin: TAG ad hoc Committee; August 1978

Current Status: TAG Committee

Membership: Tri-Service, NASA, Technical Society/Industry

4. Human Factors in Logistics

Objectives: . a vehicle for the exchange of technical information on
human factors related logistics problems and issues that are
common to two or more of the services . . . this group might be
expected to increase the awareness in both the logistics and
human factors communities of problems in the former that can

benefit from applications of the latter."
Origin: SubTAG; December 1979
Current Status: SubTAG

Membership: DOD HF related agencies, DOD logistics related agencies, DLA,
technical societies.

5. Human Factors Test and Evaluation*

Objectives: . to provide technical assistance in the execution of T&E

and io promote coordinated efforts within the DOD and among all
government of T&E techniques. . ."
Origin: SubTAG; June 1977

Current Status: SubTAG

Membership: * [Please check with SubTAG Chair for current membership
policies.)
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6. Manned System Modeling**

Origin: TAG ad hoc Committee; May 1981
Current Status: SubTAG

Membership:

* Charter in process of revision.
** Charter in progress.

7. Professional Education, Training, and Career Development for Human
Factors Engineers

. . to provide an initial liaison between the TAG and the
Human Factors Society for the purpose of discussing and
recommending undergraduate and graduate level educational
programs for human factors professionals.”

Purpose:

Origin: TAG Standing Committee; August 1978

Current Status: TAG Committee

Membership: POC's (military and Civil Service), from Army, Navy, Air Forces
Coast Guard, NASA, TS/I and other interested DOD HFE TAG members.

8. Technical Society/Industry Committee

Goals: "Maximize and enhance the exchange of human factors information among
technical societies, industry associations, and the DOD human factors
community. Assist as needed in the preparation, review,
coordination, promulgation, and interpretation of human factors
documents, specifications, and standards -- military or otherwise."

Origin: TAG ad hoc Committee; August 1978

Current Status: TAG Committee

. . open to technical societies and industry associations
w1th1n the United States which have a c1ear1y stated interest in
the discipline of human factors engineering -- whether set forth
in their bylaws or contained in a policy statement."

Membership:

E=3



9. Tri-Service Human Factors Standardization Steering Committee

. . to provide technical guidance for the p]ann1ng of the
Human Factors Standardization (HFAC) Program and to insure
successful coordinated efforts involved in implementing the HFAC
Plan."

Purgose:

Origin: SubTAG; August 1977/first meeting December 1978
Current Status: SubTAG

Membership: Chair, one human engineering and 1life support representative from
each service, one personnel and training representative from each
service, and selected ex-officio members.

10. Tri-Service Workload Coordinating Committee*

Purpose: The Group was formed to serve as an ad hoc committee in
"assessing, guiding and improving the technical investigation
among all government agencies involved in operator/crew workload
RDT&E ."

Origin: Tri-Service NASA ad hoc Study Group; April 1977

Current Status: SubTAG

Membershig:

. engineering and scientific individuals currently developing
and applying methods and techniques for quantifying and
specifying operator/crew workload within the Army, Navy, Air
Force and NASA."

11. User-Computer Interaction *

. to address current and potential problems of interfacing
users and computers. The users will include the system end users,
designers, and the developers/maintainers. The critical feature will
be that be 'user' functions 'interactively' with a computer system
and its software.”

Scope:

Origin: TAG ad hoc Committee; March 1979
Current Status: SubTAG

Membership: Interested personnel from Government agencies, representatives of
technical and industrial associations.




12. Voice-Interactive Systems

Objective: " . . . to assure that the development of voice interactive

systems for use by human operators is done consistent with the
pPrinciples of human factors."

Origin: Interest Committee; December 1977
Current Status: SubTAG

Membership: " . . . open to any interested personnel from government agencies
who are working in the speech recognition and speed synthesis
area. Representatives of technical and industrial associations
as appropriate under TAG policy may also participate.

* Charter in process of revision.
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CREW SYSTEMS INTEGRATION

OBJECTIVES

o INCREASE SYSTEMS EFFECTIVENESS

THROUGH HUMAN-CENTERED DESIGN

© ENHANCE OPERATIONAL AIRCREW

CAPABILITY

© PE 62202F
o PE 63231F

© USAFSAM VN/NG
© AFAMRL/HE

@ DIRECTORATE OF SYSTEMS ACQUISITION
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USAF OCCUPATIONAL & ENVIRONMENTAL HEALTH LABORATORY
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ATTACHMENT G

Human Factors Engineering Guide to System and

Equipment Development -- Draft Charter




CHARTER FOR THE
HUMAN FACTORS ENGINEERING GUIDE TO
SYSTEMS/EQUIPMENT DEVELOPMENT
UPDATE COMMITTEE

This cemmittee will define a cooperative interagency program to change
and update the 1972 Human Engineering Guide to Equipment Design. Many
wiGlessluuals I uudil factors rceailze cthat the 1972 vulde is oot anatea
tn content and somewnat obsolete inm fulfilling its guidance purposes.
Frasearch and technolcgy bases as well as aprlicatinas oxcteriocnce aeroas
this broad field have continued to grow far beyond the wmid 196
information that was used in the 1972 versico.

The ccumitte will formulate program approaches and content

aconzmendations For two saquential Human Factsors Refecence oroducts:

l. In & new updatable format, guidance., process 4and cefereaca
izforzmation on the content of “Human Factors Technology” amd its
aprlication (an expanded taxonomy will be prepared as part of this
”‘:O—t/ -

2. An updatable automated storage, distribution, access and retrieval
system for the above technology information, 1ts research base and its
applications’' lessons learned.

The Technology

The Human Factors Technology i1s understood to include:
a) Considerations of human characteristics together with their
environmental constraints;
b) human-machine interface concepts and criteria; and
¢) human-machine systems integration processes, methods,
models/data bases and lessons learned.

froduct Users

The users of the Information will be primarily those governcment ard
contractor personnel who develop the Human Factcrs Technclogy Base and
those who apply it in human-~machiine systeas/equipment/product acjyuisition
and zoedification programs. Resz2archers and ctechoology csvelopers will
usa and contzibure data bases, concents and mnethocdological guidance.
Arnlications specialists and other design personnel will use the data and
auidance and will contribute lessons learnad. Thus the wultizate
irplications use will be as job or task aids 1n accomplishing huzan

SACTNES. asicinliEias Thesge activiti crnss zhe 1ife avele spectra T
acuir T 2 cas



Human Factors applications are integral to all aspects of human use
(operation, maintenance, support, control and management of systems and
subsystems). Therefore, interactions with systems engineering, safety,
life support subsystems, overall logistics support, and in-being training,
technical data, and personnel acquistion systems are important. Such
interacting interests need to be considered for the new HF reference
products.

Human factors professionals 1in non-government system acquisition and
aquinment. Droauct or service develooment and improvement activities
isoulid benefir frum the two reference preducts. A growth capability to
address theilr needs would bte considered in developing the initial
Cub/NASA prouucts. ton-government lovoivement would De necessary Lor any
axtended effort that would develop and maintain anyv such commercial
sroduct related ccontent. Technical and professional society interests
and cutside funding will help detercmine any such extensions.

$ 33260 anntlTc 2w ha nmmnrn A€ hatlh mAvvAaArmmant A awdsrata dacentnmman -~
e e ttm e  man wrem sesmeme e wwese goeelllTlL LOL oLVl LTVITLRCTOCC 5

soma lmman factors activitlss are undertaken by pegple in assccelated
occupational areas and professional groups. The reference material
should be helpful to them. In many cases it should help them to realize
that they should turn to the human factors field for interpretations and
problen solving.

Sone technical material in the guide should be aimed at the managers
who potentially need human factors assistance. This content should deal
with waiat can te done, when and what to expect.

Although the resultant guides will be useful as academic references
they will not be aimed at such a use nor will they be developed as
textbook substitutes. :

Comnit:ee Process

The committee's program approaches will be presented to the Operating
Beard and a multiagency steering group will be established to oversee the
irplementation of the selected program.
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HFE OCCUPATIONAL DATA BASE
AND “"STANDARDS" DEVELOPMENT

@ WORKSHOP FLOW DIAGRAM
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HFE Occupational Data Base and Standards Development
(DoD TAG effort). e

WORKSHOP 1 — SEPT 24—25, 1984
HFE Specialists in ROT&E in Military Systems.

ATTENDEES:
Wolt Hebenstreit, Boeing Aircraft
Albert Mack, Honeywell
Bruce Hamilton, Sikorsky
Jack Carlock. U.S. Army. HEL Det.. Dover
Craig McLean, U.S. Air Force, Human Factors

& Instructional Systems, ASD

Julien "Chris™ Christenson, Universal Energy Systems
(Substituting for U.S. Navy
Participant)

WORKSHOP 2 — DEC 45, 1984

HFE Specialists in Consumer/ Commerical Systems. .
ATTENDEES:

Teresa Baird, Xerox

Nicholas Simonelli, 3M

Tim Kuechenmeister, General Motors

William Cushman, Eastman Kodak

Howard Glaser, IBM

David Clark, NCR

WORKSHOP 3 — MAR 12—13. 1985
HFE Specialists in Forensics/ Safety.

ATTENDEES:
Jerry Duncan, John Deere
John Howard, Universal Energy Systems
Bob Meirer, Consultant
Gordon Robinson, University of Wisconsin,
Consultant
Bradley Hammond, Consultant .
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HFE OCCUPRATIONAL DATA BASE
AND “"STANDARDS™ DEVELOPMENT

® PHRASE 1

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\i\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'

DEVELOP SURVEY INSTRUMENT PHASE 2
FROM DATA BASE FOR

VALIDATION ON HFE
SPECIALISTS.

|

. ¢ ,

HFE INDUSTRY

GOVERNMENT

. CONSULTANTS GROUPS

l .

L J

REFINED, USER VALIDATED

DATA BASE AND SPECIALITY
TAXONOMY.
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HFE OCCUPATIONAL DATA BASE
AND "STANDARDS” DEVELOPMENT

AT T I T T L T E T TR LR TR R LR vy

PHASE 28

BDERIVE COMPETENCIES
FOR PERFORMANCE FROM
OCCUPATIONAL DATA BASE.
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PHASE 3

A 4
DEVELOP EDUCATIONAL.

TRAINING, AND CAREER
GUIDELINES.
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ATTACHMENT J

Controls and Displays -- View Graphs



PROPOSED CHARTER
FOR THE ADVANCED DISPLAY
SUB-TECHNICAL ADVISO:Y GROUP
OF THE DOD HUMAN FACTORS
ENGINEERING TECHNICAL ADVISORY GROUP

OBJECTIVES

The objective of this group is to assure that the development of advanced
display systems for use by human operators is done consistent with the
principles of human factors.

This sub TAG is not intended to supplant any other organization that
already exists. Rather, it is intended to provide a means by which all
DOD/NASA personnel who are working in the area of displays can maintain a high
level of awareness and currency of developments in displays as they occur.

SCOPE

This sub TAG will concern itself with the concept of displays in a broad
sense because of the proliferating technology of information transfer. Any
device which can be used to provide information to a human operator will be of
interest. Xeeping in mind that this may mean some overlap between areas of
interest to this sub TAG and other organizations, this sub TAG will sustain a
free exchange of information with other organizations and will cooperate with
them in every possible way.

rUNCTION

The sub TAG will implement its objective by pursuing these functions:
(a) serve as a forum or clearing house for the exchange of ideas and
information about the latest work done or in progress in the display area; (b)
provide an interface group for the development of joint support of research or
development efforts which would be beyond the capacity of any individual
sponsor; (c) assist in the standardization of display characteristics where
needed. Insuring a free opportunity for sustaining successful coordination
across service and department lines is a paramount concern.

O=GANIZATION

As a subordinate organization to the HFETAG, this sub TAG is subject to
the pleasure of the senior body and operates under the provisions of its
operating structure.

MEMECRSHIP

This sub TAG shall be open to any DOD/NASA personnel who are working in
displays and vho participate in the Human Factors Engineering TAG.
Representatives of technical and industrial associations as appropriate under
TAG policy may also participate.



CHAIR

The chairman shall be elected annually by members attending the first
meeting of the calendar-year. The chairman may succeed himself so long as he
is duly re-elected.

HEETING

This sub TAG shall meet in conjunction with the regular HFETAG meetings.
The exact time and place shall be determined by the Chair or a person
designated by the Chair and members advised by mail prior to the meeting.
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ATTACHMENT K.2

Human Factors Test and Evaluation -- Proposed Charter



CHARTER, HUMAN FACTORS TEST AND EVALUATION
SUBGROUP OF THE TECHNICAL ADVISORY GROUP
Objectives
The objectives of the HF T&E Sub-TAG are to provide technical HF assistance
in the execution of T&E and to promote coordinated efforts within the DoD and
among all government of HF T&E techniques. This Sub-TAG is intended to provide
a forum for technical information exchange and to serve as a working level
coordination group.
Procedures
The objectives will be accomplished by means of technical information
exchanges, discussions and workshops. These discussions and workshops will
include, but are not necessarily limited to, the following general topic areas:
a. System Performance including:

(1) Identification, development, validation and standardization of HF
techniques or procedures used during T&E.

(2) TImprovement of HF specification/standards and data item description
used during design and T&E.

(3) Identification of HF T&E requirements.
b. Information; specifically:

(1) Improving inter-service utilization of information collected
during T&E.

(2) Assisting T&E activities in the training of their HF personnel.

(3) Development of HF T&E data base and technology demonstrations.
Specifically, "LESSONS LEARNED".

c. Management:
(1) Examining how HF related management decisions are made.

(2) Improving management's awareness and use of the contribution of
HF T&E.

(3) Provide advice on Tri-Service implications of DoD Directives,
Regulations and other management documents as they impact on
HF T&E.

(4) Training human factors T&E personnel.

K.2-1



Composition

For the routine operation of the Sub-TAG, only military organizations in
each service whose activities are directly or primarily involved in the test
and/or evaluation of equipment and software will be invited to participate in
all meetings. In addition, other government organizations which may have
specific HF T&E interests will be invited to meetings. On occasion, contractors
who have developed techniques, methodologies or instrumentation relevant to HF
T&E may be invited to make presentations at Sub-TAG meetings. Technical society
participation is invited.

Concept of Operation

The HF T&E Sub-TAG will meet not Tess than twice a year. Participants are
encouraged to communicate informally among themselves, with a copy of their
informal correspondence being sent to the TAG Chairman for information purposes.
At Sub-TAG meetings participants may be requested to, or may volunteer to,
prepare presentations on topics of interest to the Sub-TAG. In addition, if an
item of interest to the group arises between meetings, the Chairman may request
a participant, or group of participants, to make a presentation. Ad Hoc
Committees will be established as necessary.

The criterion to be employed regarding topics to be addressed at HF T&E
meeting is: "Will this information allow me to improve my HF T&E?"

TAG Chairmanship

Each service will designate a representation to serve as that service's
focal point for the Sub-TAG. One of these representatives will act as Chairman
of the Sub-TAG. Sub-TAG Chairmanship will periodically rotate among the three
services. Considerable informal communication is expected between these
representatives. The Sub-TAG Chairman will keep OUSDRE/ELS apprised of Sub-TAG
coordination.

K.2-2
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Manned System Modeling -- Report and Attendee List



MANNED SYSTEM MODELING SUBTAG
MAY 7 1985
AGENDA

Discussion of trends in simulation modeling area

machine intelligence/robotics
neural simulation
- AI/strategy planning - supervisory control
- modeling languages vs. hardware architectures in simulation
- molecular computing
massively parallel machines
ensemble machines

Completion of Charter

- membership eligibility
- acceptable content areas

New development in DoD
Presentation of R&D at NASA - Ames

- A3l - James Hartzell



DOD HFE TAG MODELING SUBTAG
JTCG-HFE/HMI PROPQOSALS

C. C. Jorgensen
Modeling Chair

#1. Problem: Complex system simulation with high fidelity mixes of hardware
and human crews are too expensive to evaluate in field exercises and too large
to simulate with high fidelity.

Approach: Recent changes in supercomputing, ensemble machines and
massive parallel architectures are creating new potentials not previously
available for human factors simulation in the DOD. We suggest surveying R&D
to project the impacts of the above on a) simulation languages, b) realtime
simulations, and c) realtime event driven simulation.

Payoffs: Very high payoffs - millions in potential savings and cost
avoidance due to poorly integrated system testing.

#2. Problem: Good simulations for human factors exist as well as complex

but acceptable languages. They are, however, too specialized for use by the
military end-users.

Approach: R&D is needed to develop user-friendly front ends to assist
both language use and to define problems for human factors simulation, also to
“front end" existing models. The intent and need is to escape from the “high
priest" phenomena surrounding contractor delivered models that repeatedly
costs the military for each use of a previously developed tool.

Payoff: High to medium, depending on the scope and contrast value of the
model example - the TRW SREM model for air defense.

0084D



MANNED SYSTEM MODELING SUBTAG
7 MAY 1985
ATTENDEE LIST

Mr. James C. Bach
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Indianapolis, IN 46218
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Ms. Carol Burge

Code 3152

Naval Weapons Center
China Lake, CA 93555

AV 437-2596

Commercial (619) 936-2596

Mr. Herb Cheeseman
SA-ALC/MMEA

Kelly AFB, TX 78241
AV 945-4225

Mr. Eugene C. Crist
USNSKC/DL

Code N32

Bldg 1500, Rm 231
Dahlgren, VA 22448

AV 249-4651

Commercial (703) 663-4651

Mr. Anthony Dentino

USA Avionics R&D Activity
ATTN: SAVAA-C

Ft. Monmouth, NJ 07703-5401
AV 995-4271

Commercial (201) 544-4271

Mr. Michael L. Frazier
GM-13

AFOTEC/0AH

Kirtland AFB, NM 87117

AV 244-9606

Commercial (505) 844-9606

Mr. Walter E. Gilmore

DOE Rep/INEL

P.0. Box 1625

Stop #7A

Idaho Falls, ID 83415
FTS 585-0053

Commercial (208) 526-0053



Mr. E. James Hartzell
NASA Ames Research Center
M.S. 239-21

Moffett Field, CA 94035
AV 359-5743

Commercial (415) 694-5743

Dr. Mark Hofmann

USAHEL

ATTN: AMXHE-DA

Bldg 459

Aberdeen Proving Ground, MD 21005-5001
FTS 278-5804

AV 298-5804

Commercial (301) 278-5804

Mr. Ralph L. Jarboe
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Dr. Charles C. Jorgensen
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FTS 624-6319

Commercial (615) 574-6319

Dr. Norman E. Lane

Essex Corp., Suite 227
1040 Woodcock

Orlando, FL 32803
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Mr. Paul Linton

Naval Air Development Center
Code 6021
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AV 441-2561

Commercial (215) 441-2561
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Code 4025
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Essex Corp.
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San Diego, CA 92110
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Dr. John J. 0'Hare
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800 N. Quincy St.
Arlington, VA 22217-5000
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Commercial (202) 696-4502

Mr. Juan R. Pastrana

USA AVRADA

ATTN: SAVAA-C

Fort Monmouth, NJ 07703-5401
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Commercial (201) 544-4271

LTC Daniel P. Redmond
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Department of Behavioral Biology
Walter Reed Army Institute of Research
Washington, DC 20307-5100

AV 295-5521

Commercial (202) 427-5521

Mr. Lockwood Reed

U.S. Army Avionics R&D Activity
SAVAA-C

Ft. Monmouth, Nd 07703

AV 995-4271

Commercial (201) 544-427
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US Army Research Institute
5001 Eisenhower Ave.
Alexandria, VA 22333

AV 284-9420

Commercial (202) 274-9420
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MAJ Roger Stallard

USA Soldier Support Center
ATTN: ATSG-DSS (Maj. Stallard)
Ft. Harrison, IN 46216-5060
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Commercial (317) 542-3883

Dr. Michael H. Strub

ARI Field Unit
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2 Lt., John Tester
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Hill AFB, UT 84056-5000
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ATTACHMENT M

Sustained/Continuous Operations -- Report, Attendee List,

Draft Charter, Briefings



DEPARTMENT OF THE ARMY
WALTER REED ARMY INSTITUTE OF RESEARCH
WALTER REED ARMY MEDICAL CENTER
WASHINGTON, D.C. 20307

IN REPLY REFER TO:

SGRD-UWI-C 3 June 1985

SUBJECT: Minutes of the first meeting of the Sustained/Continuous
Operations SUB TAG: 7 May 1985

Department of Defense
Human Factors Engineering
Technical Advisory Group

1. On 6 Nov 84, at the 13th Meeting of the DOD HFE TAG, Dr.
Gerald P. Krueger proposed to the DOD HFE TAG Operating Board
that a SUB TAG/Interest Group be formed on the topic of
Sustained/Continuous Operations. The proposal was endorsed
enthusiastically. It was determined that 1) we had to hold a
meeting or two with tri-service participation; 2) we had to
develop and submit an appropriate mailing list of interested
parties; and 3) we had to develop a charter and submit it to the
DOD HFE TAG Executive Committee with our request for recognition
as a SUB TAG.

2. The Sustained/Continuous Operations Interest Group formed its
nucleus around a group of researchers who met at Toronto in
August 84 for an Amer. Psych. Assoc. symposium and a military
workshop on these topics.

A comprehensive mailing list of those actively involved in
tri-service RDT&E or management of sustained operations matters
was developed (Incl 1). Thirty-One participants held the first
meeting of the Interest Group the afternoon of 7 May 85 in
conjunction with the 14th meeting of the DOD HFE TAG in San
Antonio, Texas (agenda as Incl 2 and attendance list as Inecl 3).
A charter was drawn up (Incl 4), voted upon by the attendees, and
on the evening of 7 May it was submitted to the Operating Board
and the Executive Committee (Incl 5).

The Executive Committee approved the formation of the
Sustained/Continuous Operations SUB TAG during the 14th DOD HFE
TAG meeting.

3. At the 7 May 85 meeting of the Sustained/Continuous
Operations Interest Group, Dr. Carl Englund of Navy Health
Research Center and Dr. Gerald Krueger of the Walter Reed Army
Institute of Research handed out copies of the 101 page special
section of the Feb 85 issue of the journal Behavior Research
Methods, Instruments & Computers. This special section entitled



"Methodological Approaches to the Study of Sustained Work-
Sustained Operations" (Incl 6) contains 13 articles resulting
from the August 84 Toronto meetings.

4, Krueger handed out copies of Walter Reed's Annotated
Bibliography entitled "Human Performance in Continuous/Sustained
Operations and the Demands of Extended Work/Rest Schedules" (Incl
7), which he produced specifically for the kick-off meeting of
the Interest Group. The document contains 399 citations and
abstracts on Sustained Operations.

Each member of the Sustained and Continuous Operations SUB
TAG mailing list will be mailed a copy of the bibliography,
during the summer 85 when more copies are obtained from the
printers. Additional copies will be available from Krueger at
Walter Reed upon request. Most of the documents referenced
within are easily obtained through either the Defense Technical
Information Center (DTIC) or from the National Technical
Information Service (NTIS).

Krueger also announced that Walter Reed is maintaining a
working Sustained Operations document repository in file
cabinets. Without intending to get into an extensive photocopy
business, Walter Reed offers to make available select copies of
hard-to-get documents from the contents of the repository to any
member of the DOD HFE TAG.

Krueger also requests that interested parties send copies of
additional documents you think should be included in such a
reference resource.

5. MAJ Roger Stallard, of the Army's Soldier Support Center,
handed out copies of the Army Field Manual FM-22-9 "Soldier
Performance in Continuous Operations” (Incl 8). Request
additional copies from The US Army Adjutant General Publications
Center, 2800 Eastern Boulevard, Baltimore, MD 21220.

6. There was some discussion regarding how to define
Sustained/Continuous Operations. Admitting that the group will
likely wrestle with definitions for some time, Incl 9 summarizes
some of the major differences in terminology.

7. By charter, the membership of the Sustained/Continuous
Operations SUB TAG agreed to select an Operating Board composed
of two representatives from each participating US military
service. Several of the initial members of the Operating Board
have already been determined through service caucuses. They are:

Army: LTC Gerald P. Krueger, PhD
Walter Reed Army Institute of Research

Dr. Jan Brecht

US Army Research Institute for the Behavioral
and Social Sciences

M-2




Navy: Dr. Carl E. Englund
US Navy Health Research Center

Air Force: Dr. William F. Storm
US Air Force School of Aerospace Medicine

8. Two ex-officio members were also named at the meeting:

Dr. Robert G. Angus
Canadian Defence and Civil Institute of
Environmental Medicine

Dr. David F. Dinges
The Institute of Pennsylvania Hospital &
University of Pennsylvania

9. LTC Gerald Krueger was approved as the first chairman and he
will serve in that capacity until the Spring of 87 when the
chairmanship will rotate to a member of another military service.

10. Dr. Krueger offered a skeleton Two Year Sustained Operations
Plan for the SUB TAG's consideration (Incl 10). A call for
volunteers to serve on the 2-year planning committee was made at
the meeting. If others wish to volunteer to participate with the
committee they may do so by calling LTC Krueger at (301) U427-5521
or Autovon 291-5521,

11. Short formal presentations were made on various military and
civilian laboratories involved in Sustained Operations Research
programs. Summaries of several of these presentations are
enclosed as Incls 11-15,

12. The next meeting of the Sustained/Continuous Operations SUB
TAG is to be held from 0830-1300 hrs. on 3 Oct 85 in conjunction
with the Human Factors Society Convention in Baltimore, MD. A
good chunk of the time allotted for that meeting will involve
work of the 2-year planning committee. More information
concerning the plans for that meeting will be distributed later.

15 Incl Gerald P. Krueger, 5

as LTC, US Army
Chairman, SUB TAG on
Sustained/Continuous Ops



DOD HFE TAG .

SUS OPS SUB TAG Initial Directory/Mailing List -3 June 1985

Ms Louida Murray (303) 979-Tu4u1
Eagle Technology, Inc.

6714 W. Geddes Ave.

Littleton, CO 80123

US Navy:

Dr. Carl E. Englund (619) 225-7393
Naval Health Research Center AV: 933-7394
PO Box 85122

San Diego, CA 92138-9174

Dr. Laverne C. Johnson

Dr. Paul Naitoh

Naval Health Research Center
P.0. Box 85122

San Diego, CA 92138-9174

Dr. James A. Hodgdon

Environmental Physiology Dept. (Minutes Only)

Naval Health Research Center

P.0. Box 85122

San Diego, CA 92138-9174 .

CAPT Robert J. Biersner

(Code 40-1), Bldg 142 (Minutes Only)
US Naval Medical R&D Command

Bethesda, MD 20814

CAPT James 0. Houghton, MC (202) 295-1525
(Code 40W4) AV:295-1525
US Naval Medical R&D Command (Minutes only)

Naval Med Ctr, Nat'l Capital Region
Bethesda, MD 20814.5044

CAPT Mike Curran (202) 696-4T713
(Code 270), AV: 226-4713
Office of Naval Research (Minutes Only)

800 N. Quincy Street
Arlington, VA 22217

CAPT Paul Chatelier

Office of Undersecretary of Defense (Minutes Only)
Research & Engineering (OUSDR&E)

The Pentagon, Room 3D129

Washington DC 59777

Incl 1 .



LCDR Larry M. Dean

Director, Fleet Support Office
(Code 31)

Naval Personnel R&D Center

San Diego, CA 92152

LCDR Michael J. Pianka

(Code SY 70P) Sys Eng Test Dir.
Naval Air Test Center

Patuxent River, MD 20670-530%4

Heidi M. Fieldler

Naval Underwater Systems Center
(Code 3512), Bldg 1171-1
Newport, RI 02841

Dr. Eduardo Salas

Human Factors Division (Code 712)
Naval Training Equipment Center
Orlando, FL 32813-7100

Mr. Paul Linton

Naval Air Development Center
(Code 6021)

Warminster, PA 18974

Dr. Donald Woodward

Environmental Physiology, (Code 441)

Office of Naval Research
800 N. Quincy Street
Arlington, VA 22217

Dr. Paul D. Nelson (CAPT, Ret)
Administrative Officer

American Psychological Association

1200 Seventeenth Street N.W.
Washington DC 20036

US Air Force:

Dr. Earl A. Alluisi,
ATTN: AFHRL/CCN
US Air Force Human Resources Lab

Brooks Air Force Base, TX 78235-5601

Dr. Bryce 0. Hartman
USAF School of Aerospace Medicine
Brooks Air Force Base, TX 78235

CAPT Michael L. Moroze
HQ, Air Force Systems Command/PL
Andrews Air Force Base, DC 20334

(301) 863-u4157
AV:356-4157

(401) 841-2648
AV:948-2648

(305) 646-5130
AV:791-5130

(215) 441-2561
AV: 441-2561
(Minutes only)

(Minutes Only)

(202) 955-7600

(Minutes Only)

(512)536-3605
AV:240-3605

(301) 981-4076
AV: 858-U4076



Dr. William F. Storm

Dr. James C. Miller

Patrick J. Dowd

Crew Technology Div.

USAF School of Aerospace Medicine
Brooks Air Force Base, TX 78235-5000

William R. Barry

James E. King

ATTN: AFWL/NTS-MS

Kirtland AFB, NM 87117-6008

Michael Fraizer
ATTN: AFOTEC-0AH
Kirtland AFB, NM 87117

Ma jor Layne P. Perelli
HQ, US Air Force Air Trng Cmd
HQ ATC/TTXRT

Randolph Air Force Base, TX 78150-5001

Dr. Larry Shadow
6545 Test Group/TIETM
Hill Air Force Base, VT 84056-5000

Herbert Cheesman
ATTN: SA-ALC-MMEA
Kelly Air Force Base, TX 78241

CAPT Michael D. Matthews
Behavioral Sciences and Leadership
US Air Force Academy

Colorado Springs, CO 80840

Dr. Glenn F. Wilson

AFAMRL/HED

US Air Force Aerospace Med Res Lab
Wright-Patterson AFB, OH 45433

Gary B. Reid
ATTN: AFAMRL/HEG
Wright-Patterson AFB, OH 45433

Dr. Jeffery Kantor

ATTN: AFHRL/MOAA

USAF Human Resources Res Lab
Brooks AFB, TX 78235-5000

J. M. Joel
ATTN: ESD/ALET
Hanscom AFB, MA 01731

(512) 536-3464
AV:240-3464

(505) 844-5785
AV:244-5785

(505) 844-9606
AV;244-9606

(512) 652-3322
AV:487-3322

(801) 777-6209
AV:458-6209

(512) 925-4225
AV: 9u45-4225

(513)255-8748
AV: 785-8748

(513) 255-8749
AV: 785-8749

(512) 536-3222
AV:240-3222

(617) 861-2709
AV: 478-2907




Cyrus D. Crites (805) 9u48-9663

6520 TEST Group/ENAH (805) 277-3334
Edwards AFB, CA AV: 350-3334
Douglas Miller (213) 643-1880
HQ/SD (AFSC) ALT AV: 833-1880

P.0. Box 92960 WDC
Los Angeles, CA 90009-2960

US Marine Corps:

Dr. A.L. Slafkosky

Scientific Advisor (Code RD-1)
HQ, US Marine Corps
Washington, DC 20380

US Army:

LTC Gerald P. Krueger (301) 427-5521
ATTN: SGRD-UWI-C AV:291-5521
Department of Behavioral Biology

Walter Reed Army Institute of Research

Washington DC 20307-5100

LTC (P) Gregory L. Belenky (301) 427-5521
LTC (P) Daniel P. Redmond AV: 291-5521
CPT H. Ronald Smith

Dr. David R. Thorne

Helen C. Sing

ATTN: SGRD-UWI-C

Department of Behavioral Biology

Walter Reed Army Institute of Research

Washington DC 20307-5100

COL C. Fred Tyner (301) 576-3556 AV:291-3006
Dr. Frederick W. Hegge (301) 827-5653
LTC Frederick J. Manning (301) 576-3006 AV:291-3006

ATTN:SGRD-UWI

Division of Neuropsychiatry

Walter Reed Army Institute of Research
Washington DC 20307-5100

LTC (P) J. D. LaMothe (205) 255-6913 AV:558-6913
Dr. Kent A. Kimball (LaMothe: Minutes only)
Mr. Ronald R. Simmons (Kimball:AV 558-6946

ATTN: SGRD-UAC
US Army Aeromedical Research Lab
Fort Rucker,AL 36362-5000

CPT(P) Terry Rauch (617) 651-4855
Dr. Louis E. Banderet AV: 256-4855/4858
ATTN: SGRD-UE

US Army Res.Ins. of Environ. Medicine

Natick, MA 01760-5007



Dr. James A. Vogel

Exercise Physiology Division
US Army Res. Ins. of Environ.
Natick, MA 01760-5007

COL Daniel S. Berliner

ATTN: SGRD-PLC

HQ, US Army Medical R&D Command
Fort Detrick, Frederick, MD 21701

Dr. E.M. Haverland

US Army Operational T&E Agency
ATTN: CSTE-ASD-T

5600 Columbia Pike

Falls Church, VA 22041-5115

Dr. Mark A. Hofmann
US Army Human Engineering Lab
ATTN: AMXHE-DA

Aberdeen Proving Ground, MD 21005-5001

Dr. James C. Geddie

USAHEL Liaison Office (TCATA)
ATTN: AMXHE-FH

Fort Hood, TX 76544-5065

Monica Glumm
ATTN: AMXHE-CC
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Attendance Roster 7 May 1985

SUSTAINED/CONTINUOUS OPERATIONS - Interest Group
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Incl 3
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Charter
Sustained/Continuous Operations
Technical Advisory Sub Group of the DOD HFE TAG

GOALS

Provide a mechanism for the exchange of technical
information for application of Research, Development, Test and
Evaluation (RDT&E) methods and technologies as they apply to
sustained/continuous operations. To provide input to DOD
decision makers and doctrine developers on sustained/continuous
operations issues.

Enhance mid-management and working level coordination among
Government agencies involved in RDT&E of sustained/continuous
operations to make possible the application of the best
methodologies and technologies for study of the topic.

Identify human factors technology gaps and requirements for
advancement in the state-of-knowledge relevant to
sustained/continuous operations.

Encourage and sponsor in-depth technical interaction on the
topical areas of: human performance during sustained/continuous
work, various work/rest schedules, circadian rhythms, sleep/rest
management in military operations.

Assist as required in the preparation and coordination of
triservice documents such as Technology Coordinating Papers and
Topical Reviews on Sustained/Continuous Operations.

SCOPE

The scope of activities of this group shall include the
exchange of information, the working level coordination and the
identification of requirements for all technical areas which are
applicable to improving equipment operator performance and
manpower utilization during sustained/continuous military
operations.

By sustained/continuous operations is meant any work
schedule that demands steady work productivity during a course of

time that goes beyond a "normal" duty cycle and usually involves
the onset of fatigue and/or some sleep deprivation.

Incl U
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TOPICAL AREAS

The SUBTAG will address a variety of human factors variables
that affect performance in sustained/continuous operations,
particularly in the operation of equipment and military
systems. The general topics of concern to the SUBTAG include,
but are not limited to:

1. Work/rest schedules - periods of time: work to rest
ratios.

2. Circadian rhythmicity - biological rhythms as they vary
with respect to time.

3. Alertness and Sleep deprivation - adequate amounts of
sleep essential for alertness.

4, Sleep discipline - strategies used to insure proper rest,
eg. taking naps.

5. Fatigue: a) physiological decreases in performance over
time and b) psychological state: feelings of tiredness, change in
motivation, mood, affect, activation, decrease in cognitive-
mental activities.

6. Pharmacological intervention - use of drugs to enhance or
sustain performance.

7. Rapid deployment demands - extended operations,
translocation disruptions, eg. jet lag.

8. Sustained performance with unique equipment systems (eg.
electro-optical sighting devices, chemical protective clothing,
high performance aircraft).

9. Sustained performance in unique environments (eg. heat,
cold, altitude, space).

SUBGROUP COMPOSITION

The composition of the sustained/continuous operations
subgroup will be consistent with the policies of the DOD HFE TAG.

Membership in the SUBTAG is open to US Government employees,
members of academia, private and industrial research
organizations and other interested parties whose work involves
them in topics of sustained/continuous operations. Participation
of members of US Allied Military Forces is encouraged subject to
individual approval by the Office of the Undersecretary of
Defense for Research and Engineering (OUSDR&E), sponsor of the
DOD HFE TAG.




Members of the SUBTAG are encouraged to participate in all
SUBTAG meetings and activities. (However, although SUBTAG
membership per se is rather open, under DOD HFE TAG policy, only
US Government employees are permitted to participate in the full
DOD HFE TAG meetings, unless invited for a specific purpose).

OPERATING BOARD

The SUBTAG Operating Board is responsible for the conduct of
SUBTAG business and the implementation of TAG policies. It
provides continuity and structure necessary for the organization
an¢ planning of efforts pursuant to subgroup goals.

The SUBTAG Operating Board shall be composed of two
representatives from each participating US military service.
These representatives must have technical backgrounds in the
areas of sustained/continuous operations. It is intended that
the two board members from each service represent a combination
of responsitbilities for research/development and implementation-
management of sustained/continuous operations technologies within
their respective service.

SUBTAG Board members may be selected by service caucus or be
nominated by their respective service.

CONDUCT OF BUSINESS

Meetings of the Sustained/Continuous Operations SUBTAG will
be held semi-annually; one meeting must be held in conjunction
with a semi-annual DOD HFE TAG meeting.

SUBTAG Chairmanship will rotate among represented services
biennally, in odd-numbered years beginning in 1985. Chair-select
Will be determined by Operating Board caucus.

Additional SUBTAG officers required (eg. treasurer,
secretary) will be selected by majority vote.

All charges or requests for services of the SUBTAG will be
received through the Chairman for action by the SUBTAG Operating
Board.

All responses from the SUBTAG will be delivered by the
Chairman, or his/her designated representative, as defined
through majority opinion.

Minutes of meetings will be recorded, reviewed and

transmitted by the SUBTAG Chairman in accordance with policies of
the DOD HFE TAG.
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The SUBTAG Operating Board will receive and place priorities
upon problems to be addressed by the SUBTAG. Where appropriate,
Working Groups will be established for addressing particular
problems.

Working Groups will be chaired by a member of the Operating
Board. Membership of Working Groups, will not be restricted to
employees of the Government, and will be nominated by its
Chairman for approval by a majority of the Operating Board.
Working Groups will develop plans on a milestone basis, and will
provide reports of progress at least annually.

Presenters at meetings are expected to submit a copy of
their presentations and hardcopies of their visual materials to
the SUBTAG Chairman for inclusion in the meeting Minutes.



DEPARTMENT OF THE ARMY
WALTER REED ARMY INSTITUTE OF RESEARCH
WALTER REED ARMY MEDICAL CENTER

WASHINGTON, D.C. 20307-5100

IN REPLY REFER TO:

SGRD~UWI-C 7 May 1985

SUBJECT: Appeal for Recognition and Acceptance of Continuous-
Sustained Operations Interest Group as a SUB TAG of
the DOD HFE TAG.

Paul M. Linton,

Chairman of the Executive Committee,

Department of Defense Human Factors Engineering
Technical Advisory Group

1. On 6 Nov 84, at the 13th meeting of the DOD HFE TAG,

MAJ Gerald Krueger of the Walter Reed Army Institute of Research
proposed to the DOD HFE TAG Operating Board that we establish an
Interest Group on the topic of Continuous/Sustained Operations.
The Board enthusiastically approved of the idea.

2. Since that time, we: a) formulated our Interest Group; b)
established a comprehensive tri-service mailing list of those
involved in the RDT&E of Continuous/Sustained Operations

(Incl 1); ¢) conducted our first formal tri-service meeting at
the 14th DOD HFE TAG meeting on 7 May 85 (agenda as Incl 2); and
e) produced an annotated bibliography on our subject matter
(Inel 3).

3. We submit our proposed charter (Incl 4) and hereby request to
be recognized as a full-fledged SUB TAG of the DOD HFE TAG. The
title of our SUB TAG will be Continuous/Sustained Operations.

Qur chairman for the first two year period will be Dr. Gerald P.
Krueger of the US Army.

Yorstd P Joagon

4 Incl as Gerald P. Krueger, Ph. D.
MAJOR (P), USA
Chairman, Continuous-
Sustained Operations Group

Incl 5
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Gerald P. Krueger, Ph.D.
Department of Behavioral Biology

N
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Joseph B. Sidowskl; Editor
Universitv of South Florldd

Incl 6

Announcements: Society for Computers i
Psychology

1Sth Annual Mectung
Call for Papers

Student Paper Competition

Sidowski, J. B. 2 Editonal

SPECIAL SECTION

Methodological Approaches to the Study of
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Wam, J. S., & Colligan, M. J Ratings of Fatigue and Alertness

Mullaney, D. J., Fieck, P. A, An Automated System for Administenng
Okudaira, N., & Knpke, D. F Continuous Workload and for Measuring
Sustained Continuous Performance

Monk, T. H., Fookson, J. E.. Circadian Factors During Sustained Performance
Kream, J., Moline, M. L., Background and Methodology
Pollak, C. P., & Weizman, M. B

Webb, W B. Expenments on Extended Performance
Repetiion, Age. and Limited Sleep Peniods

Dinges. D. F., Ome, M T, Assessing Performance Upon Abrupt Awakening
& Ome, E. C From Naps During Quasi-Continuous Operations

Haslam, D R. Slecp Deprivauon and Naps

{continued on inside back cover)
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Angus, R. G., & Heslegrave, R. J. 35 Effects of Sleep Loss on Sustained Cognitive
Performance During a Command and Control
Simulation
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