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in the Services
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Automation Research Systems, Limited

In each of the services, the acquisition process
is & complex underaking thal involves developmean-
tal, validation, and approval phases. Of prima
importance, beyond the fotal cost of developing the
system, is the cost of operating, maintaining and
supporting the system throughout its operational life,
Dramatic increases in manpower, personnel, and
training (MPT) support costs have made il nacessary

1o pay careful allantion ta these faclors early on in

.the acquigition process. Overthe pasl decade, cach
ol the services has been forced la reevaluate the

-fele of MPT during weapon syslem design and
development.

Each sewvice independently acquires, operates,
-and maintains its weapen systems. Although each
reviews the other's requirement documcnis to
delermine joinl applicability, lessons learned during
acquisition are only partly shared. Also, sach
service's acquisition organizatlon is farge and subdi-
vided into functional areas of respansibility. In the
past, changes that have occurred during weapon
syslemn development often affected mare than one
element, but individual planners did not thoroughly
communicate and coordinate their efforls. Perorm-
ance (along with cost and schedule) was given
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primary consideration in weapon system acquisition at
the expense of supportability. Because of Ihis,
system inefficiencies somelimes plagued the equip-
ment after fielding. Furthar, the need 1o use lewer
people with a greater range of skills In arder to limit
the total number required to operate and mainlain
weapen eystems is now evidenl. Each of the services
is aware of Ihese preblems and has initiated programs
to address the "people faclors” during weapon system
acquisition.

DOD Dirgclive (DODD) 5000.52 " Manpower,
Personnal, Training and Safety [MPTS] in the De-
fense Syslem Acquisition Process,” requires all of the
services to demonstrate MPTS planning. Along with
senvice-level planning and guidance, increassed use of
analytical methologies to assess/project MPT re-
sources is critical o mare thorough regource planning.

Continued an page 2

"Hemember the Soldier"



MPT In the Services (continued from page 1)

Tha Army’s Approach

The Army's MANPRINT {Manpower and Per-
sorinel Integralion) program, developed in the cady
1980s, is a centrally managed and structured pro-
gram to ensure that an acguisition meels cpara-
tional, organizational, and technical requirements,
New equipmenl must be designed with 1he soldier in
mind. With the MANPRINT iniliative, the Army made
the decision to “2quip the man” rather than “man the
equipment.”

MANPRINT is an all-encompassing instilutional
strategy and mechanism for ensuring that adequate
allantion is pald to manpower, personnel, training,
human factors, safely, and health hazards considera-
lions early in the acquisilion process. All Army acqui-
sitions must be "MANPRINTed,” and contractors are
getting the word through the Request for Proposals
{RFP). The program aims lo:

* gel “people issues” considered earlier, more
coherently, and more thoroughly during weapon
syslem design and development

* relate human performance to total system
perormance ag a lunction of alternative designs,
alternative perlormance contexts, and mission
requiremernils

= better plan and budgel Army MPT resource ra-
quirements lor all new equipmeni

p J—

+ focus Army R&D eftorts on human faclors, !
man-machine design, and MPT resource definition '
relevant ta acquisition.

MANPRINT policy, precedures, and responsibili-
lies are discussed in Army Requlation 602-2, * Man-
power and Personnal Integration (MAMPRINT) in the
Materiel Acquisition Process.” AR 802-2 requires
that MANPRINT " be acearded equal priority wilh all
other system characteristics lo gssure effective
soldier-machine interface.” MANPRINT responsibili-
ties extend to all Army Commands and agencies
Invelved in syslems acquisition. Primary staff re-
sponsibilily rests with the Office of the Deputy Chief
ol Staff for Personnel (ODCSPER). The Soldier
Suppert Center-National Capital Reglon (SSC-NCR)
Is responsible for MANFRINT training.

The Navy's Approach

The HARDMAN (HARDwara/MANpower Integra-
tion) program, approved in 1985, is headed by the
HARDMAMN Development Cllice in the Chicf of Naval
Operations (now OP-123F) Office with a small sup-
port staff at this leval, OPNAVIST 5311.7 mandales
that HARDMAN will be applied o all new Mavy
acquisitions.

The Navy's approach is similar to thal of the
Army's. HARDMAN involves a set of procedures,
analytical techniques, and models to be used during
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syslem development to assess Lhe human resources
impacts of atternalive designs in order to identity
KMPT constraints. These analyses are done early
encugh lo allow trade-oft or design alternatives to be
consciously and deliberatsly pedformed. Also,
Ihrough HARDMAN, MPT reguiremeanis lhat emerge
Irom the design process can be tracked, aggregaied,
and budgeted for while providing a clear audi trail for
future analysis.

HARDMAN is used during the eariest phases
as a comparabilily analysis of the developmental
weapon syslem and the system being replaced.
Historical data on lhe predecessorisusedas a
baseline o estimate the likely performance of the
new systemn aler lechnology improvements and
caontex! changes have been taken Into account.

HARDMAN alsc helps to identify MPT require-
menls from program initiation through development
(or modificalion) and deployment by way of a more
rigorous, detailed analysis. As the opporiunily to
influence design through comparability data wanes
after the concept development phase, HARDMAN
becames an MPT requirements tracking tocl.

HARDMAN methodplogy encompazsses three
separate types of analysis that correspond lo three
primary lypes of Navy acquisilions: Equipment/
System/Subsyslem {E/S/5); Tolal Avialion Squadron,
and Total Ship. Each of these methads involves the
same live basic steps:

1. Collect Preliminary Data/Conduct System
Analysis.

Conduct Comparahbility Analysis.

Develop an MPT Concept,

Develop MPT Rescurce Requirements.
Develop Program Documentation Input.
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HARDMAN is enhanced by the HARDMAM
Informalion System (HIS), a computer-based data
bank containing the identity and deployment of new
syslems, manpower and lraining requiraments for
each acquisition program, and aggregate MPT re-
quirements Navy-wide. It s used for planning and
budgeting as well as lor early frade-cff analyses and
design supportabilily assessmeant.

As soon as HARDMAN program dala are
dvailable, a Supportability Analysis Melhodology
(SAM) is conducted on the new acquisition program
to determine whather the introduction of the new
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syslem will creale any significant Navy-wide man-
power or personnel supporiability problems. HARD-
MAM also uses the Force Analysis Simulation
Technique (FAST) to apply projected gains and
losses data to the current personngl inventory.

HARDMAN Guldes, a series oi iraining guides,
and a program manager's guide have been pub-
lished. Because lhere is [illle in-house capability,
ihe Mavy has normally contracted for HARDMAN
analysas.

The Air Farce's Approach

While the Alr Force led the development of ad-
vancad analytic tools and data systems for assisting
in MPT integration into weapon systems, it has nol
consislently applied available tocls and data sysiems
within a coherent framewark. Numercus conter-
ences, studies, and reports have lsd to an increasing
awareness and determination to improve coordinated
MPT system-suppor planning.

Since the sixties, the Air Force has sought 1o use
human iactors enginesring lo increase aircraft
compatibility with human operaters. Less attention
has been given, however, 1o optimizing the mainie-
nance and supportability factors Ihat are also an
integral part of weapan syslems in a combat environ-
ment, Programs and analytical lools have been
developed by the Air Force 1o aid in integrated MPTS
planning relaied to developmental weapan systems,
and have helped the Air Force in a piecemeal
fashion. Same of these have been adapted by the
other services to unify their MPT planning and
analysis.

In 1886, Ihe Air Staff, Air Force Systems Com-
mand, and the Air Training Command jointly iniliated
a model MPT organization at Wright-Patterson Air
Foree Base in the Aeronautical Syslems Division
(ASDYALH) to integrate MPT planning earier in the
acquisilion process. (Safely [5] was added to the Air
Force MPT effort laler, Sings safety is handled
saparately in the Air Force, it was nol addad to the
ASD/ALH charter.) ASDVALH aims to quaniify MPT
impacts on individual developmental weapon £ys-
temns and elucidate MPT concepls and design
options and their influence on total force eflective-
ness. This multi-disciplinary group has already
inlluenced several future weapon systems designs,
and has led the way to greater emphasis of MPT
planning and integralion al ASD.

Cortinued on page 4




MPT In 1he Services (continued from page 3)

The Air Farce, realizing the need 1o give early
MPTS planning the required emphasis throughout
the Air Farce, recently launched tha IMPACTS
{Integrated Manpower, Personne| and Comprehen-
sive Training and Safety)program. The pregram will
emphasize MPTS integralion in order Lo better plan,
design, and build weapon systems that are operahle
and supportable with the people resources that will
be available in the coming decades.

IMPACTS will benefit from exisling tools to help
in MFT planning and analysis. Thase include the
Advanced Training System (ATS), the Computer
Supported Network Analysis System [CSNAS),
CROSSWALK, FOOTPRINT, R&M 2000, RIVET
WORKFORCE, RIVET Train Training Analysis
Support Computer Syslem (TASCS), and the Logis-
lics Composite Model (LCOM).

Policy Comparison
The Army

Tha Army has developed ane source for policy
guidance: AR 602-2, "MANPRINT in the Mataricl
Acquisition Process (July,1986)," requires use of
MANPRINT for all Army acquisition programs.

The Navy
The Navy has developed one source 1o guida

MPT planning: OPNAVINST 5311.7, "Determining
MPT Requirements for Navy Acquisitions (August

1985)," mandales the use of HARDMAN for all acqui-

sition programs,
The Alr Force

Regulations and guidance sources include: AFR
57-1, "Operational Needs," requires identification of

Mmanpower constraints prior to new program iniliation:

AFR 800-8 , "ILS Program,” requires evaluatian of
alternative concept implications on support re-
sourges, including MPT, prior to program iniliation,
and MPT analysis throughout WSAP; AFR 50-8,
"Pelicy and Guidance lor 1SD," requires develapment
of training systems and training resource raduire-
menls from program iniliation throughout the life of a
wsapon system; AFR 800-16, "USAF Systern Safety
Programs," requires salety consideration during
cperational need determination and throughout the
WEAP,
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Approximately 40 olher requlations relate to
MPTS aclivity in the weapon syslem acquisition
process. The Air Force is currently working on a
draft regulation to tie together the MPT requirements
for acquisition planning. Under USAF Acquisition
Regulation Streamlining, IMPACTS program direction
will spon be found largely in AFR 800-3.

nal ri
The Army

The DCSPER MANPRINT Office develops Army
policy relating to MPT. Combat developers and
materiel developers apply MANPRINT ta new
pragrams. MANPRINT methods and tools are
developed by 1he Army Research Institute, while the
Army Materiel Command maintains MANPRINT dala
bases. The Army Health Services Command pre-
pares health hazard assessments for new eyslems,
and the Army Human Engineering Laboratory as-
sesses HFE requirements. The Training and Doe-
tring Command develops and conducts MANPRINT
Iraining.

The Navy

OP-111C implements and manages the HARD-
MAN program, develops HARDMAN procedures, and
perdorms HARDMAN training. QP-11G maintains the
HARDMAN Information System. Navy Systams
Command, through the MPT offices, applies HARD-
MAN melhodologies to new programs. Participating
commands act as members of the MPT Advisory
Board lo support program managers.

Tha Air Force

HQ USAF/Requirements and Organizations
Division ot the Directorate of Manpower and Qrgani-
zation (PRME) has recenlly assumed respensibility
for implementing the IMPACTS program. A Colkonel-
level slearing committee, made up of represeniatives
from various concerned organizations, lends guld-
ance lo the pragram. The ASD/ALH prololype
organization supports MP 15 planning and analysis
tor one of the Systems Command producl divisions.
The Air Force Human Rescurces Laboratory
(AFHRL) is raspensible for development of MPTS
teols and analytical techniques. The Air Force
Inspection and Safety Center (AFISC) advises the
program managers on safety matters.




1

The Army

The Army has published the "HARDMAN Compa-
rability Methodelogy (HCM) Guide® and "Manpower
Requirement Criteria (MARC) and Staffing Stan-
dards,” along with various HFE and system safety
regulations. The Army also has a serles of training
courses to provide MANPRINT background inferma-
tion to decislonmakers, mid-lavel managears, and
MANPRINT analyses.

The Mavy

The Navy has published the "HARDMAN Method-
ology Guide;" the "HARDMAN Document Review
Guide;* the Program Manager's Guide to Early MPT
Planning;” the "Supporability Assessment Methadal-
ogy;"an "MPT Dala Source Directory;" and OPNAV-
INST 1500.BM, "Mavy Training Planning Process in
Support of New Developments.” The Navy also has
Manning Document Preparation guides and a
HARDMAN Training Warkshaop.

The Air Force

The Air Force has a myriad of analytical tech-
niques and models. The Air Force also has pro-
grams 1o institutionalize reliability and maintainability
advances (R&M 2000) 1o orent industry engineers 1o
operational and maintenance problems in the actual
erwvironment (Blue Two visits) and others, some of
which we have described earlier.

Summary

The Army

= The Army considers manpower, personnel, train-
ing, syslem safety, heallh hazards, and human
factors engineering under one program.

= The Army starts with requirements and available
manpower, followed by tachnolagy avallable, and
engineered lo put the human element first.

* Supporakbility is addressed by MPT analysts during
system analysis.

* Policy issue and technical requirsments are tha
responsibility of separate commands.

* System Is fairy complex, requiring high level of
effort, produces various reporis, and an audit trail.

The Navy

= The Navy considers MPT only as part of HARD-
MAM. Safety and HFE are managed as part of the
design process.

= The Navy stars with requirements, followed by
technical selutions adjusted for manpower supporta-
bildy (man ithe equipment).

« Supportability is assessed on a Navy-wide contexl
by the OPNAV stall,

. Policy issues along with technical requirements are
managed by one office.

» HARDMARN is straightferward, systematic, produc-
ing standardized products and a complete audit trail.

The Air Force

» The Air Force considers MP 1S under ohe program.
HFE Is managed ac part of the design process.

» The Air Force starts with requirements, followed by
lechnical solutions adjusled for manpower supporta-
bility. Crew and operator human factors engineering
seems to have much higher priority than mairnte-
nance and support people laclors.

= IMPACTS program elemants and protocol are
under development.

The Army and Mavy have completad the central-
ized structure of their MPT programs and are cur-
rently working to fill in the structure with analytical
tachnigues, manager and analyst training, and
operating memerandums to sharpen the locus of
mid-level policy execulion. The MANPRINT and
HARDMAN programs are now well publicized
throughout the services and industry. Though the Air
Force still leads in terms of analytical lechniques,
human factors imegration for operators, and lower-
level structure, il has yet o complete a top-level
struclure to provide central guidance and direction 10
an overall, integrated IMPACTS program.

In a way, MPT integration is a mindset. ILis lhe
belief that by working together, and by upgrading and
devaloping the necessary analytical tools, data bases
and networks, governmenl and induslry can reduce
the life-cycle costs of U.S. weapon syslems while
enhancing mission accomplishment. 1 wa all pull
together, it will happen.

For more information, contact Larry Howell, ARS
4480 King Street, Alexandria, VA 2230z,




g —

Integrating Soldier/User Concerns
and the Needs and Constraints
of the Tactical Battlefield

Theodore Marion, Ph.D.
Dynamics Rescearch Corporation

Thare are numsrous critical
igsues that should be considered | =,
during the development of
manned military equipment
destined for deployment to
lactical battlefields. Included are
lhase associated with the accom-
modation of the man-related
requirements and constraints
imprsad on the developing
design by the environmenlal and
vperational characteristics
projected for the modern lactical
battlelield. These characleristics
might include:

e e
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vulnarahility that can extand two
ar lhree hundred miles behind
the "line of engagement,” where
men, cguipment and starcs are
both in jecpardy and capable of
initiating or supparing direct
glrikas agains! tha enemy (oree,
The implications {both positive
and negative) of lhese naw
battlafield characterislics on the
man-related concemns of military
systems require the integrated
and comprehensive considera-
tien and accommadation pro-
vidad by the MANPRINT proc-

* the human and equipmenl-related stressors
present in current and fulure combat scenarios
wilhin which 1he weapon or support system must
function

= the anticipated impacts of the physical and
man-made operallonal enviranments normal to
madern actical combat

= the physical and ematicenally disruptive
eflacts of exposure to Ihe ihreat elements and
tactics typically used by the opponent forces o
both the hardwara and its manned component.

There have been encrmous advances in the
range, lethality, speed, mobility, variely, and accu-
racy of offensive and defensive weapon systems, as
well as increased capabilities in surveillance, intelli-
pence processing, and communicalions. Thus, future
tactical battlefielde will involve intensive, fast-moving,
wide-ranging and deep actlons that will continue
around the clock and under almost all weather
conditions,

The modam lagtical battletield will no longer be
limited to a narrow operational area of combat twenty
or 50 miles deep. Instead, it will involve a zone of

e#sg. Although sach of Lhe six
MANPRINT domains (Manpower, Personnel, Train-
ing, Human Factors, Health Hazards, and System

. Safety) must give specific consideration to the types

of concerns generated by modern tactical batiefield
scenarios, inputs from the human factors and training
domains are of parlicular impartance,

Human Factors Considerations

Human faclors specialists are responsitile lor de-
tecling, identifying, describing, and, as appropriate,
quantifying the types and magnitudes of significant
man-related stressors anticipated In the modern
tactical battlefield in which the developing item is
expected to funclion. A description is then developed
of these stressars’ ability to modify the performances
of the user, his squipment, or the gritical man-
maching interfaces needed o sustain mission-crilical
tunctions at accepiable levels.

Human faclors specialists are further charged wilh
the regponsibilily for providing man-related concep-
tual and guantitative design and operational guid
ance, standards, and criteria needed to achieve and
sustain the required funclional capabilities of the




manned system. At the same iime, the human
faclors specialist must work 1o eliminate or minimize
avoidable threats to the user's safely or well-being,
whila making the best possible use of military parson-
nel and other limited resources. In addilion, the
hurman faclors specialist must gauge the total
systerm’s ability to survive and function at acceplable
levels during routine, degraded, and emergency
siuations 1hat are likely to occur in the projected
hattlefiald scenarlo.

The preceding information must be provided la
design ieams as early as possible during the devel-
gpment process lo maximize the probability of its
integration in the developing design and to ensure
ihat all six MANPRINT domalns are using the same
man-refaled standards and other design drivers.
Such early or initial information will of course be
based on lhe besl data available al the time. Unfor-
iunately, such "best data” is struclured on educated
guesses and conjecture driven by tentative, concep-
fual versions of the proposed system. As a result, all
participants must ke aware ol, and allow lor, the
terative nature of early human factors [and other)
outpuis which must be continuously updated 1o
reflect the evolving hardware, solware, operalional,
taciical and scenario reguirements of the maturing
design.

Finally, the proponents for the human factors
domain are required to design, implement, analyze,
and apply the results of tesl programs. These tesl
programs are intended to verily that the tested
gyslemn or ilem can eftectively and salely carry oul its
assigned mission abjectives in the anticipated
wartime scenarios. If the lest results are negative, the
findings should help identify and describe the moditi-
calions needed to achieve the desired results.

Training Considerations

Te paraphrase a widely quoted homily (whose
author | have not established):

"Although the tactical battlefield in wartime
Is the wilimate lest of a manned military
Eystem, it shouwld not, and must not, be the
wlimate school.”

MANPRINT training specialists must structure and
i0qu§ all facets of original, sustaining, or updating
training development 1o ensure thal the user is
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trained 1o effectively and safely implemenl mission
responsibilities under the projecled real world war-
time operational conditions and scenarios. In addi-
tion, training schedules must be structured to ensure
ihat the user will have all necessary knowledge and
=kills needed for safe and effeclive applicalion of lhe
system well before deployment.

The knowledge and skills developed in standard
classroom instruction are not usually sulliciently
transpasable to ensure effective performance in the
atypical, unsupparive, and threatening setlings
frequently associated wilh 1aclical or other wartime
operational settings. I is seldom sale, feasible, or
necessary to replicate all of the degraded or unsup-
portable conditions, hazards and other siressors of
the wartime tactical balllzfield for elfective new
syslem training. What is essential, however, 15 the
inclusion of selected key learning and tesling oppor-
tunities needed to safely and effectively operate and
malntain the system under wartime tield conditions.

Trainers must make every slfor lo maximize thelr
understanding of the major performance moditiers
that are expected in the syslem's wartime envirarn-
ment (especially the tactical baltiefield). With this
understanding, the unique impacts and iraining impki-
cations can be considered and accommodated within
the constraints imposed by available resources,
schedules, and safety considerations.

Trainers must use their knowledge of the system’s
projected operational scenarios and the characteris-
tics of the modern tactical battlefield to establish the
types, Irequencies, and probabililies of man-relaled
casualiies thal can be expecied during warime
conditions. This information 1s essenlial in order o
accurately estimate and accommaodate Iraining
pipeline needs, cross-lraining requirements, person-
nel skill allocations, etc., for wartime deploymenis.

In summary, all MANPRINT proponents involved
in a manned mililary systems acquisition (especially
those in human factors and training) musl consider
and accommaodale the implications placed on Lhair
particular domain by the degrading influgnces im-
pesed on men and equipmenl by tactors in the
tactical battlelield.

For mare information, contact Or. Ted Marton,
Cyinamics Hesearch Corporation, 1755 Jefferson
Cavis Highway, Suite B02, Arlington, VA 22202,
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Danger Inside the Cockpit

Jamas Killiald

Senlor Editor, MILITARY FORUM

Editor's Nole: This article is a shartened version of
an article that appearad in the May/dune 1989 issus

of MILITARY FORLIM.

Jung 19, 1588 Is a day many U.5. Air Force
olficials in Europe would just as soon farget. On that
day, three of their front line F-16 fighters crashed
within their barders. Even for fighter pilots aware of
the constant risk, being dealt three in one day at a
single command was ominous.

In all, MATO last more than 100 Jet fighters in
crashes during a 12-month period ending last Ocla-
ber. The U.S. Air Force aceounted for 40 of those
losses. Air Force officials estimate that roughly two-
thirds of those accidents were caused by pilot errar.

Unefficially, Air Force and Navy officials say one
farm of pilot error—"controlled Might into 1errain™—
now accounts for a grealer percentage of crashes
than ever before. “Conlrelled 1light into terrain” is the
aircrall equivalent of a one-car accident en a de-
serted highway. A pilot, perhaps disoriented by the
unprecedented gravity-pulling power of his modem
tighter or distracted by its overwhelming complexity,
drives a perfectly sound aircratt into 1he ground.
“This type of crash is probably the best indication "
says Capl. Robert Hughes of 1he Maval Air Systams
Command, “[that] a pilol has lost sight of his first
task, which is to maintain where he is in relation to
the ground.”

Ifa significant number of fighter pilots are flying
their airgraft inta the ground, haw many are disorl-
enled enough to prove ineffective in combal? Even
the most experienced pilols admit that they tum ol
the aircratt's warning and information systams in
stressiul situations to avoid becoming hopelassly
confused. Yel some of thase very syslems are the
foundation upon which Navy and Air Force officials
base their prediction that our pilols will be able to
tight and win at fairly good odds.

Ergenomic experls say the cockpits are the prob-
lem, a culmination of a thirst lor high-technology so-
phistication and perlormance that was rarely lem-
Pered by human factors concemns, such as Pkt

workload. Yet, 1he trend toward more complas,

single-seat, multimission military aircraft continues

unabated. The combat pilot's job promises 1o

bscome harder still. 1;

Nor have inflight training hours kept pace with the j
rapid change in aircraft design and capability. With
pilcls already showing signs of reaching physiological
and mental saturation, critics question the wisdom of
a strategy that continually stretchas the tlight enve-
lope with little regard for human boundaries. Says
Charles Meyers, former director of air warfare for the
Department of Defense {DOD), “You glve a pilat so
much information that he can't ahserb it, so he shuls
the system ofl." Meyers claims that as we've contin-
ued lo broaden the mission capabilily of cur alr-
Planas, the amount of flying time we give pilots has
not been enough to keep them proticient al any one
mission, much less all of them.

Aside from pilots who have seen actual combat,
perhaps no group better understands the subtle
dynamic that separates a declsive edge in combat
capability from polentially debilitating overload than
the pilols who prowl eight million acres of arid, highly
restricted Mevada desert al Nellis Air Force Base.

Nellis' Red Flag exercises constitute the largest
peacslime larce-on-force engagements of combat
aircraft in the world. For he first time many pilols
see their enlire altack package assembled and in the
air. Pilots in ground suppart A-10s must coordinate
slrike roules and mid-air refueling schedules wilh
deep interdiction squadrong, both of which rely on
air-superlority fightars, such as F-15s and F-18s, and
the directions of command and contral aircrall. ﬁ
“Enemy” ground threats and targets are equally well
represented, with the B4th and 65th Aggressor
Squadrons acting as Soviei-style sparring partnars. .
These pilots lly small F-5s with smokeless engines i
painted to approximate the similarly maneuverable
and hard-to-spot Soviet MiG-21. /

Air Force studies indicate that during the Vietnam
War, it look a pilot ten combat missions befare he
was experienced enough to rate a good chance ol
survival. Given advances in the lethality of modern
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aircrall and the numbers thal would be involved in an
all-gut air war over Europe, many expsans say U.S,
pilots will net have the luxury of geliing len missions
to becomeé acquaimed with mind-numbing complexity
of combat.

This realizalion was the impelus behind Red Flag.
Recognizing that task saturation is a way ot life for
modem pilols, Red Flag officials take pilots lo the
limits of thelr workload and capahility, haping 1o
siretch their personal “anvelope.” They look for signs
that the pilot is adjusling his priorities to reflect a
changing combat environment. A fighter pilot flying
al 1,500 feet, tor inslance, may be looking over his
shoulder for enemy fighters. If he lakas his fighter
down 1o 250 feet or less, however, his at-
tention had better shift to ground
avoidance. The less
gxparienced
pilot fails to
adjust his
priorifies ap-
propriataly because of task
saluration; a more experienced ;
pilot will recognize that he is becoming saluraled and
will begin to ignore certain syslams and threats. His
survival depends on it.

Red Flag officials tell ihe story about the pilot who
became so wrapped up In avoiding an aggressar on
his tall that he lterally skipped his jet off lhe desen
Hloor. He was one of the lucky ones. A 1584 tally of
Red Flag casualties found that since its inception in
1875, 34 aircraft were destroyed and 33 aircrew
members killed in Red Flag exercises. Of those
dealhs, more than two-thirds were “controlled flight
inta terrain.”

While many of the new systems that are continu-
ally added 1o U.S. fighiers are designed to increase
the pilot's critical "siuational awareness,” cockpits
have reached a stage of complexity whara the
warnings may have exaclly the opposile effecl.

The myriad informalion systems and warning indi-
cators in the modern cockpit sprang up in reaction to
varipus revolutions in alr combat. Teday, air borne
command planes direct fully infegrated and lluid
strike teams in far more effective yet complex attack
plans. That in turn has led to an emphasis on
communications jamming and the era of lectronic
couniermeasures. Look-down, shoot-dawn radars
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and beyond-visual-range missiles have meanwhile
greatly expandead the lethal zone of batlle that pilots
musl constantly manitor,

Bul even as advancements in air warfare have put
far more capable and complex offensive and defen-
sive systems at the fingertips of combat pilots, they
have also greatly reduced the time pilols have in
which to react to their increasingly lelhal environ-
ment. The resulf, says ong expert, has been to make
the job of combal pilol “the most dillicult in the world
in {erms of complexity, lethality and stress.”

Underseoring
that claim is the
sheer increase in

speed and gravily (&) force
experienced by pilols in modern
fighters. Only in the early 1880s

= did Air Force and Navy officials begin to
fully realize that their pilots faced a deadly
new threat from within, known as GLOC, for G-
induced loss of consciousness. Today's front-line
fighters can pull up to nine Gs and more before
risking struclural damage. At those pressures,
howevar, lhe blcoed vessels in a pilol's arms pop, his
head slams inta his chest, and temporary blindness
gels in as the bloed drains from his brain. If he does
not ease off on the stick, he will probably blagk out,

Yel in combat—even simulated combat—the
temptation lo stay on the stick can prove ovarwhelm-
ing. Tuming tighter than your enemy can make a dif-
ference between gelling waxed or making a clean
gelaway, belween overshooling your prey or making
a clean kill. Since 15882, the Air Force attribules 14
class-A mishaps (its worst category of aircrafl
accident) sirictly to GLOC,

The problem is nol so0 much the unprecenied level
of G-iorces, but rather the speed al which aircralt like
the F-16 and F-18 can reach those critical forces. An
F-16 can go from zerg {0 ning Gs in less than three
secands. Wilh lhe high G-onset rate of loday's
fighters, pilols can lapse into unconsciousness befora
experiencing any physiclogical symptoms.

Eut even shor of causing an actual blackout, the
G-forces regularly produced by loday's madern
combal maneuvers may have a debilitating effect on
pilot performance. Researchers are only now
beginning 1o understand some of the implicalions this

Continued on page 10




Danger (continued from page 9)

added form of physiological siress has in the area of
pilot workload and potential task saturation. Siudies
have drawn a strong carrelation bewesn sustained
acceleration and signiticant increases in a pilot's
mental workload. Another study found that a pilot's
performance in the cockpit deferiorales measurably
as G-forces increase. Perhaps most significantly, re-
gearchers suspecl G-forces play a part in what they
call “spatial disorientation,” the single most comman
cause of mishaps and crashes attributed to operator
error in the Air Force,

since the 1960s, the percentage of mishaps at-
tributed to spatial disarientalion has almost quad-
rupled. The primary causes are the Increased ma-
neuverability ol modern aircraft, as well as increased
mission demands on pilots. In addition, much of the
instrument panel of madern aircrafl loday is devaled
1o things that have nothing to do with a pilal's primary
llight referance displays. He can easily lose sight of
his number one task of controlling lhe aircrafl.

Experts concede Lhat while both the aircrafl’s and
the combal pilot's jobs have become more complex,
cockpit design has remained fundamentally un-
changed. In the cockpil of the F-15 fighter, for
example, there are 11 swilches on the control stick
and an additional nine on 1he throttle. The pilot has to
know which eritical funclion and bit of infermalicn is
represented by each of the 300 switches and 75
different displays in the cockpit. Says Wayne Martin,
chiaf of visual display systems at the Air Force's
Armstrong Acrospace Medical Research Laboratory,
“As mare and more syslems were integrated into the
airframe, little thought was given on how best to
display thal information to fhe pilot.” According to
Martin, analyses based on pilot interviews have
indicate that as much as 80 percent of the informa-
tion displayed in a combal aircraft's cockpit has litile
to do with keeping the pilol alive in combat, and “in
the end they frequently don't believe [all] the informa-
tion, or they just turn the information off.* Or they try
to juggle each new bit of information until a critical
mass is reached, and the entire juggling act comes
tumbling down along with Ihe aircraft. Researchers
have faund thal when people have to switch from one
task to another without completing the first job, they
ara more likely fo make errors. At a cerain point,
performance slarts to break down "catastrophically.”

Designers have managed to updale modern
cockpits to help pilots avoid crossing into the red
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while skirting the thin line batwaen oplimum perfarm-
ance and task saluralion, Head-up displays that
projed information at eye level help keep the pilat's
eyes “outside” the cockplt, and mullifunction displays
reduce the number of separate gauges a pilot must
scan. One audio waming system has been designed
Lhat will alert a pilot when he has reached “bingo”
fuel, or just enough fuel te return to base or ship.

This device could be expanded from monilaring
an-board syslams to vocally listing outside threats in
a coherant hierarchy beginning with the most urgent.
But researchers concede that the inlegralion alge-
rithms are a nightmare, and that pilots are reluclant
to delegale what iz in sflecl a judgement call in a fluid
combat environment, Overcoming such skepticism
will require a syslem whose software can be con-
slantly upgraded.

Rasearchers are currently developing the user-
friendly cockpit of the fulure. The problem of over-
load, however, will prove ditficult to address in the
current crop of combat aircraft, Human faclars
experts are forced lo react to problems that were
locked into aircraft hardware years before, when
human laclors engineering was in its relative infancy.

Given the growing serousness of the task-salura-
tion problem, Air Force and Mavy offizials probably
have little choice bul to try lo relisve pilots ol as many
noncritical respongibilities as fechnology and ad-
vances in arlifivial inlelligence allow. Even so,
ceriain developments in aircraft design, such as tha
military's growing preterance lor single-seat combat
alrcratt, for example, promise to make the job of
combal pilot more treacherous still.

“Technology has allowed us to go to a singla-seat
combat aircraft, but the drivers weare purely ecanomi-
cal,” says Red Flag's Martin. Even as technology is
harnessed to address some of the failings of older
cockpits, aircraft designers are continually adding
new capabililies and mission demands. This has
pushed training demands higher. Some pilots ara
unable to log the minimum hours per month flying
time their mission demands.

Training is the real limitation 1o all this new tech-
nology, says one Air Force pilot. Training is key o
limiting pilot overload, yet the Air Force has basn
forced to scale back its Red Flag rotations from four
lo thrae a year. Pilots use Red Flag as the culmina-

Continvad on page 14
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MANPRINT Training
for Industry

Armmy MANPRINT fraining Is available to industry.
The current MANPRINT Siaff Officer Course (MSOC),
MANPRINT Senior Training Course (MSTC), and
MANPRINT General Officer/Senior Exscutive Sarvige
Seminar (GO/SES) have openings for students from
industry. The purpose of the MANPR INT course is to
train mililary and civilian personnel lo infegrate man-
Pawer, personnel, training, human factors engineering,
health hazards, and system safety considerations
throughaul the materiel development and acquisition
Process. The three-week MSOC is directed 1oward
action officers. The one-week MSTC is direcled toward
individuals who manage the acquisition process, and
the one-day GO/SES seminar (Day 1 of the MSTC) is
directed loward senior managers.

In arder to facilitale registration in the MANPRINT
training courses, requast the govamment contracting
oflice responsible for ¥our contract review the current
contract to determine whether 3 training lee is reim-
bursable under the government coniract. If the fseis
reimbursable, thera is no charge for ragistration.

A letter from the gavernment contracting olicer

stating that the fee is chargeable 1o your contraci
eliminates the fee requirements, The latter must be
presented to the SSC-MCR course manager af
registration.

There is a reglstration fee required for all
MANPRINT course attendees who are nol affilialed
with the Department of Defense (DOD) and do not
qualify for relief of fees as slaled above. DOD
mililary and civilian personnel will conlinue to attend
all MANPRINT courses without cost. Registration fee
for industry personnel is as follows:

One day GO/SES Saminar - $240.00
Cne-week MSTC - $500.00;
Three-week MSOC- $1550.00.

Method of payment is Certified Check, payable to:
TREASURY, UNITED STATES, and brought to the
Gourse training site for collection on the first day.

The FYB9 and FY90 schedule o courses is
shown below. The GO/SES course is always Day 1
of the MSTC.

MANPRINT Senior Training Course
(MSTC)

25 Sep - 25 Sep 89
27 Nov - 23 Nov 83
08 Jan-12 Jan 90
12 Feb- 16 Feb an
18 Mar - 23 Mar go
16 Apr - 20 Aprao
14 May - 18 May 90
18 Jun- 22 Jun g0
23 Jul - 27 Jul 90
20 Aug - 24 Aug 9n
24 Sep - 28 Sep 90

370713709,

For additional information, Please contact Mr. Ashley
or O, Engler at AV 221-3 707/:3708 or COM (2021 325-

MANPRINT Staff Officers Course
(MSOC)

11 Sep - 29 Sep ag
16 Ot - 03 Nov 89
27 Mov - 15 Dec 89
22 Jan - 02 Feb 80
05 Mar - 23 Mar 90
02 Apr - 20 Aprgn
30 Apr - 18 May 80
04 Jun - 22 Jun 80
02 Jul - 27 Jul 80
06 Aug - 24 Aug 90
10 Sep - 28 Sep 90
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successful MANPRINT Practitioner’s
Conference Held in June

A MANPRINT Practitioner's Conference was held
June 20-21,1988 in Alexandria, Virginia. Sponsored
by the ODCSPER MANPRINT Diractorats, the
conference aimead to bring representalives from
throughout the MANPRINT community lagether ta
discuss 1ha direction of the MANPRINT program—
what is needed, and where it is headed. Attendeas
included personnel from AMC, TRADOC, HEL, ARI,
MRSA, TACCM, and 3SC-NCR.

Presentalions included: Simulation in Determin-
ing MANPRINT Concerns {ARIZF1. Knox); CROSS-
WALK/FOOTPRINT (Training and Perfarmance Data
Cenler); the MRSA MANPRINT Database (MASA);
DOD Directive 5000.53, AR 802-2 Update,
MANPRINT Survey, and MANPRINT in Source
Selaclion (MANPRINT Directorate), a Logistics
Planning and Requirements Simplification System
(LOGPARS) Demo (MRSA), Insertion of MANPRINT
in RFPs: Heavy Force Modernization (TACOM), a
MANPRINT Methodology Demo (ARI) and Idea
Presentation (HEL), and MANPRINT Industry Semi-
nar Feedback (Automalion Research Systems,
Limiled [ARS]).

The conference agenda was designed to stimu-
late ideas and discusslon by balancing presentations
with panel discussions. Each of the panels was
assigned a leader who tacilflated the discussion and
then outbriefed the results on the allernoon of the
second day. Panel discussions included: Target
Audience Description, MANPRINT Reviews and
Assessmenls, Future MAMPRINT Mesds, The SMMP
Procass, MANPRINT Effeclivenass, MANPRINT in
Nen-Major Systems, and DOD Directive 5000.53
Implementalion. Panel outbriefs are summarized
below;

Panel 1. Target Audlence Description

Issues:

= Delermine what industry wanis included in the
TAD.

+ TAD Is not a requirements document, and thus
does not have lhe same clout as the Q&0 and ROG.
* TAD language and system diagram language do

nol complement one another.

= The TAD should orient on soldier task perform-
ance, and nol just list {asks.

* AR “Project A” data needs to be shared with those
outside AR as reference for cognitive requirements.
= Can other data sources (i.e., MASA database) be
used lo refine the TAD?

Conclusions:

* Hedo Indusiry Survey - next leralion.

« Continue SSC-NCR Warking Group.

* Link up with ARI TAD Enhancement Study.

= Refine TAD to eliminate “bollerplating.”

* Educate industry on purpase of TAD and its role
with the SMMP.

Panel 2: MANPRINT Reviews and Assessments

Issues:

= Availabilily of information prior to Mileslone |
= Resourcing

= Timing ol assessments

» IPR process

» Lessons Learmned.

Recommendations:

= Not all issues need a General Officer review,

* Applicable documentation, tesls results, research
ellorls, MANPRINT/HARDMAN discussions and CEP
should be used.

- SARDA is responsible for funding; MACOMS have
to budgel. Program sponsor must allocate funds.
There is a systemic problem with top Army leader-
ship recognizing resourcing issues.

* Program sponsor should determine when domain
assessments arg dua.

= Tasking authority should be given for domain
assessment (AMC/TRADOGC issus),

* Enlorge or change AR 70-1 1o reflect implementing
instructions in the IPA process. Include format for
MANPRINT review.

+ Add verbage to MANPRINT Assessment locusing
on “issue impacts on other domains” (Integration).

« Coordinale findings with the proper agencies.
Identify and ferward only priority issues for review.

——A



« Deyelop a "crosswalk”™ of MANPRINT in acquisilion
documents.

Panel 3: Future MAMNPRINT Neads

= Training. _

- Tailor to specific agency.

- Intermediate course needed lor mid-level manag-
ers (less than 3 weeks).

- Seli-paced maodules needed for specific topics.

- Case study oriented on problem solving.
» Career Concerns.

- Define careerfiraining criteria for MANPRINT DA
clvilians.

- Progression and recognition needed through
performance evaluatian,

- Tap-level AMC/TRADCOC endorsement needed.
* Process,

- Optimum utilization of existing producis.

- Conduct Trade-Off Analysis in each domain.

- Process Issues: Tracking, Criteria, Caost, Time,
Responsitility for Solutlon, Receiver.
= DID: Tighien the RFP.
» Identify and reschedule funding for manpower
products.
= Develop estimating fechniques for MANPRINT
cosls,
= Develop evaluations, measures and methods.

Panel 4; SMMP

Issuasg:

* Guidance needed for developing and staffing the
SMMP.

» Respensibility for updating the SMMP throughout
the life eycle of a system is unclear.

+ SMMP/O&O sequence.

= Abbreviated SMMP,

+ Staffing SMMP with Indusiry.

Recommendations:

* Publish guidance in AR 602-2 and TRADOC
supplement to AR 602-2.

* SMMP responsibility remains at TRADOGC through-
out lite cycle. PM/TSM should be MJWG member.

* Input for SMMP should be exiracted from the Initial
Q&0 draft plan.

= Sludy concept of abbreviated SMMP 1o determine
usafulness.

= Slafting SMMP with industry provides MANPRINT
concerns and heighlens their interast In MANPRINT.

Panel 5: MANPRINT Effectiveness

lsses:
= Measuring MANFPRINT Effectivencss
= Enhancing MANPRINT Effectivenass
= Challenges

- Use MANPRINT 1o reduce design problems; nol
alter-the-fact identification.

- Document and solva problems in the MANPRINT
process.

- ldentily the gquantitalive MANPRINT problems
early enough for impact.

- Establish measures of effectivenass {MOE).

- Measure successful syslem rasulls vis-a-vis the
success of the MANPRINT process.

- Maintain audit trail on design changes, i.e.,
gstablishing documeantalion.

- Train engineers, technical personnel and action
officers.

- Transfer respansibility among commands to
ensure conlinuily and responsibility,

- Identify and communicate lessons learned.

- Establish and maintaln top-level commitment.

- Use horizontal integration in developing and
flelding systems.

- MANPRINT the MAP,

Recommeandations:
= Measurs the program through effaclive use of the
process; ability to identify/analyzekey issues;
quantilication of objectives; and results (MANPRINT
SUCCESERS).
= Enhance Effectivenass:

- Quanlify objectives and crileria garly.

- Strengthen the negotiation process/compromises.

- Include training in DSMC.

- Train iechnicians and engineers.

- Increase attention to up-front analyses.

- Put MANPRINT in TOA'D, BTA, COEA, ete.

- Concentrate on bigger payofis.
+ System perdformance must be mare measurable
than process effectiveness.
* Healize that there is an inseparable link between
process and objectives.
+ Increase focus on the relatively neglected domains
of manpower and persannel.
« Army-needs convargence: can this soldier...can
this system...
= Realize that rellable subjective measures are better
than unreliable objective measures of performance.

Conlinusd on page 14




Conference (continued from page 13)
Panel 6: MANPRINT In Mon-Major Systems

Issues:

* Non-major systems comprise 90% of the systems
in RDT&E, but receive only 40% of funds.

* All non-major systems cannot be addressed: abbre-
viated SMMP could facilitale the process.

= Identification of issues: How many and whare?

= SMMP Approval’Schedula: Who approves?

» SSEB Criterla.

* Manpower and Parsonnel Assessment Format/
Approach.

* Manpower and Personnel Literature: “How 1o
guidanca.

Recommendations:

* Full SMMP prioritized by resources (dollars),
domain concerns, MACOM concerns. Excluded are
those systems past “impact” stage ot development
and NDI syslems where “buy-decision has been
made."

= DA and AMC are addressing issues identilication.
* SMMP approval by DCD (al TRADOC); FM/PO (al
AMGC) CG (at School); General Officer (at AMC),

* Schedule approval date should be establighed in
acquisition cycla.

= Non major syslems should be compalible with
majer syslams. AR 602-2 should address these
Issues; AMC Commander should provide direction.

= Manpower and Personnel Assessment format and -

approach should be sams as major/DAF.
* "How to" guidance: publish TRADOC Pam 602-2,
DA Pam 802-XX, and AMC Pam §02-xx.

Panel 7: Implement DOD Direcllve 5000.53,
"Manpower, Personnel, Training and Safety In the
Defensge Sysiem Acquisition Process.”

DOD Directive 5000.53 creales na requiremenis that
are not addressed by AR 602-2 and on-yoing stan-
dardization aclivitios.

Issuag:
* Standardize databases, documents, and programs.

Recommendaiions:

= Apcount for contractor labor eategory in Manpower
Estimale Report (MER).

* Eslablish need for implementing guidance for
5000.53 other than AR 602-2.

+ Establish standardized format for MPTS collection.
= Establish MPTS data elements IAW DODD
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5000.53- not yet done.
« Presently, databases are nol combinad via a
common netwark, !

For mare information, contact LTC Rudy Laine,
HQDA [DAPE-MR), Washington DC 20310. AV
224225-8213 or COM (202) 635-8213.

Danger (continued from page 10)

tion of all their training in individual skills. It is useless
and potentially dangerous to force a young pilal 1o
Iry and gat back into sync with his attack package il
ha has not had enough time te pedect mid-air
refusling on his own. Mor doss it make sense to lest
his bombing skills under pressure if his ground attack
skilis are still marginal,

Scaling back Red Flag rolations raises anolher

question. Dees il make sense to keep stacking new _
capability and complexity onto the backs of pilots i
who are already slraining from the load? While the -
pilot will initially overioad quickly, continual exposure

to the intense training will bring him progressively i
deeper into the mission before he becomes satu- i
rated. “As long as lachnology keeps leaping farward
you need 10 bring the pilots along as well with Lhis ]
type of training.” [

Many thanks to Mr. Kitfleld and _MILITARY EORUM
for allowing us to use this excellent adicle. MILITARY
EQRUM is published by National Journal, Inc., 1730
M St, NLW., 11th Floor, Washington, D.C. 20036
(202} 857-1400.

? Dip You Know ...

.. - that an execulive-level MANMPRINT Industry
Seminar to be held September 20, 1989 in Alexan-
dria, Virginia? Watch for a repori of this seminar in
an upcoming issue of the MANPRINT Bulletin...

. .. that the four components of Apple's new com-
puter, the Macintosh lICX, are held together wilh just
one tiny screw? This allows for easy sarvicing and
Upgrading. How's that for efficient design?

,



Schedule of
Upcoming
MARNPRINT
Courses

MANPRINT Senior Tralning Course

25-28 Sop 29 (Fi. Eustis, VA)
T ——= 27-20 Nov 89 (AMC, Alaxandria, VA)
08 Jan-12 .Jan S0 (F1. Leanard Wood, MO

¥ MANPRINT Stafi Olficers Course”

11-29 Sep B9
18 Oct- 3 Nav B9
27 Nov-15 Dec 89

Al courses will be hald at Ft. Belvoir, VA.

MANPRINT INFORMATION

POLICY - MANPRINT Directorata, HODA {DAPE-MR}. Washing-
lon, BC 20210-0300. AV 2259213, GOM (202 655-D214.

MAMPRINT TRAINING - Soldiar Support Center-Naticral Capital
Raglon, ATTH: ATMNC-NM, 200 Stovall St, Alzxandria, VA 22332
. 0400, AV 221-3708, COM (703} 325-3708.

PROCUREMENT & ACQUISITION - US Amy Maleriel Command,

ATTH: AMCDE-PQ, 5001 Eisonhower Ava., Alaxandria, VA
23333-0001. AV 284 HE3E, COM (202} 274 BBOS,

| HUMAN FACTORS ENGINEERING STANDARDS AND
APPLICATIONS - Human Enginesring Labaratsry - MICOM
Delachment, ATTN: SLCHE-MI, Redsione Arsenal, AL 35808
TERl. AY 74B-2048, COM (205} A7E-20dB

MANPOWER, PERSONNEL AND TRAINING RESEARCH - Army
Razsarch Instiluke, ATTM: PERI M, Alexendria, VA 223350800,
Al 284-9420, COM (202) 274-0420.
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=4[~ MEETINGS OF INTEREST -

16-20 Ociober 1989

33rd Annual Meeting of the Human Factaors
Soclety. Denver, CO. Contact: The Human

Factors Socisly, Box 1369, Santa Monica, CA
90408. (213) 394-1B11/9733.

€10 November 1983

31st Annual Conference of the Milltary Testing
Association . San Antonio, TX. Contacl:
LUSAFOMC (ATTN: MTA) Randolph AFB, TX 78150-
5000, AV 487-6623 or COM (512) 652-6623.

13-16 Novamber 1989

Interservicelindustry Training Sysiems Canfer-
ence: "Tralning Through Teamwork - Meeting the
User's Needs." Ft. Worih, TX. Sponsored by the
American Defense Preparedness Association.
Contact: Capt. Jackson or Ms. Amy Enwrighl, ADPA,
TMAS, Rosslyn Center, 1700 M. Moore 581, Arlington,
VA 22209. (703) 522-1820.

[~~"] GENERAL INFORMATION

Proposed articles, comments, and suggestions are
welcomed, and should be mailed to: MANPRINT
Bulletin, ATTN: HQDA {DAPE-MR), Washinglon,
DG 20310-0300. Telephong: AV 225-9213, COM
(202) 685-6213.

LTG Allen K. Ono, Depuly Chisf of Staff lor Parsonnal

MG Staphen R. Woods, Jr_, Commander, Soldier Suppart
Centar (Propanant for Army MANPRINT Training)

' Mr. Harry Chipman, ODCSFER Cocrdinator

Ms. Nan B Irick, Edilor, ARS

fodlRofin
Harcld R. Bochar
Directar far MANPRIWNT

Tha MANPRINT Bulletin is an officlal buliglin of the Cffica of tho Depuly Chief of S1aff far Personnel (ODCSPER), Department of the Army,

The Manpower and Persanns! Integration (MANFRINT; program (AR
gnhance human petfarmance and reliability during waapens system

B02-2) is a comprehensive management and technical initialive 1o

and eguipment design, development, and production, MANPRINT

ancompaszes tha siv domains of manpower, personnel, Iraining, human faclers engincering, system salaty, and haalt hazard assassment,

The locus of MANPRINT is to integrate tochnology, pacple, and forre studlurs to meet mission objoctives under all snviranmantal conditiane

atlha lowesl possible lile-cycle cost, Informatian contained in this bulladn eovers policies, procedures, and other ltams of interost concaiming

the MANPRINT Program. Stalemants and Opinions expressed are nol necessarily those of the Departmant of the Ammy. This bullatin is

published bimanthly under contract by Automation Research Systems, Lid,, 4480 King Siraet, Alaxandria, Virginia 22302, for tha MANPRINT
i Directorate, Cffive of the Daputy Chiof of Statf lar Persannel umder the praovisizne of AR 310-2 as a funclional bullatin
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