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THE ARMY SAFETY CENTER AND
Human FACTORS

Heprinted with permission from the USA Safery Center USASC
Commumninue (March 15330

Accidents during wartime have exacted a greater toll on Arm v
resources than enemy aclion in every war axvept Korea. Fiscal
year 1392 was the Army's safest vear on record, vet accidents cost
287 soldiers’ lives, over4.500military personnelinjures, and more
than 5208 million.

About 80 percent of these accidents wers caused by “human errar.”
MG Dave Robinson, Chief, Aviation Branch and Commanding
General, United States Army Aviation Center, Fort Buclker, AL,
deseribed the significance of this problem well by saying that.
eVery mission we execute is a ight against two enemics—human
error &nd the declared enemy.

This evidence, in conjunclion with the increased demands of
limited budgets and a leaner Army, challenges us to improve
“human-gystem integration” (HSI), Improved HSI will allow us to
reduce humarn factors hazards that cause accidents, take livas,
destroy warfighting systems, and diminish our warfighting capa-
bility.

The Army safety mission is to protect the force and enhanea
warfighting capability through a systemaiic and prograssive
process of hazard identification and risk managsment.

This includes providing commanders missian-oriented policies,
procedures; standards, and proactive accident prevention pro-
. grams that integrate safety and risk manasement inte doctring,
1 training, material acquisition, sustainmen 1, and combat.

The Army Safetv Center’s plan to accomplish this mission is Army

Satety 2000. This is a cuslomer-focused affort to motivale pro-
cesses which result in high-quality, value-added producls that
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BATTLE L.ABS ASSIST IN ENHANCING CBRS

Richard Dodson and MAJ Robert Stump

Reprinted, with permission, frum the Logistics Technalogy Bulletin (Vol, 2 No. 1, March 1953; pages 1 and 3.

The Army, as well as contractors, are in an
environment radically chanped by recent world
events. lWsnot “business as usual.” TRADOC (US
Army Training and Doctrine Command) iz malk-
ing major changes in its hattlefield requirements
Eeneration process.

In the past TRADOC identified battlefield re-
quirements through the Concepts Based Require-
ments System (CBRS). The roots of CBRS are in
the 1973 reorganization of the Continental Army
Command under “Operation Steadfast” Then
the Army purchased weadpons aystems and
adapted doctrine, training, and foree design to
those svstems. TRADOC changed its approach in
1981. TRADOC identificd needs based on
warfighting concapts, andsou eht doctrinal, train-
ing and organizational solutions in addition to
materiel solutions and thus created the CBRS.

CERS, an unconsirained, threat-based process
intensive system, served admirably as TRADOC
and the Army’'s comhbat developments program
during the Cold War period. However, the 24
month CBRS process is not respansive in today's
dynamicenvironment. Achangein National Mili-
tary Strategy (NMS), which requires a fores pro-
jection Army, and decreasing resource prompted
TRADOC to evolve to an Enhanced CBRS
(ECBES). In ECRRES the
Branech Chiefs and Propo-
nents will provide common
sense analysis; inking Doa-

The AMP translates long-range
goals into mid-term and near-term
objectives for Doctrine, Training,
Leaderdevelopment, Organizati om,
Maleriel, and Soldier (DTLOMS).
The AMP identifies objactives by
functional areas that will help the
Army maintain the technological
edge on the next battlefield.
TRADOC hasestablished six Battle
Labs (at Forts Manroe, Lee,
Benning, Leavenworth, Sill, and
Enox) to help in this effort by warking high
profile, eritical issues. A major function of the
Battle Lab process is to facilitate horizontal inte-
gration among compeling requirements, The
Battle Labs are developing a Battlefield Dwvnam-
ics Master Plan to identify required capabilities
andtointegrate and prioritize them within Battle-
field Dynamics. The Battleficld Dynamies are
Lethality & Survivahility, Depth & dimultaneaus
Attack, Mounted Batlle, Dismounted Battle,
Battlefield Command & Centrol, and Comhat
Service Support.

The TRADOC Dattle Lahs provide an environ-
ment in which to explore new technologies and
ideas. Further, in the Battle Lab environment,
combal and materiel developers andindustry can
team up to tailor the materiel acquisition
Process using concurrent enginesring. Battle
Labsmust think and work from an int eorated
perspective so thew link with each other 1he
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trine, Training, Leader de- technology base, industry, DOD, and institu- s
velopment, Organization, tinms and installations that deal with ad- i
Materiel and Seiencs and vanced technology. Ultimatelv, the Battle £
Technology (DTLOMSET) Lah process interfaces with the Planning, z
requirements that focus on Frogramming, Budgeting, and Execution 3
the soldier. Required capa- System (PPBES) (o align funding for high v
hilities (solutions), hased on payveif solutions. C
Battlefield Return on Invest- I
ment (BROI) as determined The PPRES interfaces with requirements I
by a Warfighting Lens Analysis (WFLA) will be through the acquisition Life Cycle Management 5
codified in the Army Modernization Plan (AMPY), Model (LOCMM) at & Milestone I and then later b
more directly at the submission of the Program k
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« Memorandum. The Materiel Devel-
MD) takes contrul of the program at o
Decision Review (PDR}mmce thecombat
per identifics the need. The MD _Lakes ths
am through the materiel acquisition pro-
~as to develop and acquire the solution and
i ize its delivery to the fisld.

s Armyneeds tim ely solutioms to the chang-
; ant and advancing technology. One method
{ofmaking the processmore Lim elyis by rigorously

- a{léring our acquisition process.

Non-developmentalitems, technology insertions,
madifications to existing eguipment, and Ad-
“sanead Technology Demonstrations offer many
gpportunities for Battle Lab applicgtiuns, Devel-
opmental programs require morc time to ensure
that the concepts and technologies are sound and
‘available for production. However, if the MD is
using proven solutions, the emphasis is on the

integration of
Lhe componcents.
This ean save
Lime. It will al-
low the Datile
Labs to function
not only as a fo-
rum in which to
design svstems
in less time, but
also may permit
the CO and MD
to satisfy many of the LCMM requirements be-
fore the first PIDR.

The ECBRS, Battle Labs, and the type of solution
chogen are crilical to fielding capabilities. With
the new way of doing business, TRADQGC will
have a marked effect upan how long it takes the
Armytofield asystem orwhether or notthe Army
should field il at all.

MANPRINT SuprrPORT CONTRACT
by Gordon Goudwin (TRAC-LEE) and Ron Lafond (AEPCO)

The Manpower, Personnel, and Training (MPT)
Division of TRAC-LEHE has the mission to support
TRADOC Headyuariers and all TRADOC Cen-
ters, Schools, Aclivities, and Installations with
analvlival studiss, services and products in the
areas o MPT. TRAC- LEE performs its missionin
parl throuph s Manpower and Pergonnel Integra-
tinn (MANPRINT) contract with Advanced Engi-
neering and Planning Corporation (AEPCO), the
prime contractor, and Dynamics Research Corpo-
ration (DRC), the subeantractor. This MANPRINT
suppori contract has hean in use since August of
1990 and is anticipated to be viable {or at least
another twa vaars. ATRC-LP represents the con-
tracting olficer in the administration of this con-
tractinorderto provide the Army with timely and
accurate MPT support. The types o[ MANPRINT
studies thatmay be performed using thiscontract
vehicle include: 1) MDPT inputs to Cost and
QOperational Effectiveness Analvses (COEAs); 2)
Hardware versus Manpower (HARDMAN) ana-
Iyticzl studies; and 3) Other MANPRINT Analy-
ses (OMAs). In recent efforts, MIPPT analysis has
peen conducted to support COEAs in the Army
Regulation 5-5 Study Program. For example,
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AEPCO/DRC has conducted an MPT analysis for
the 18 Army Air Defense Artillery School’s Carps
Surface-to-Air Missile (5AM) system in conjunc-
tion with the Corps SAM COEA Study Plan.
Manpower and training resources wers deler-
mined for the base case and four major alterna-
tives for use in the Milestone I Decision Review.
Additionally, AEPCO is currently performing a
similar MPT analysis for the US Army Field
Artillery Schools’ Advanced Field Arlillery Sys-
tem (AFAS)YFuture Armored Resupply Vehicle
(FARV). The manpower and training resource
requirements from this analysis will eventually
leed the AFASFARY CORA for the base case and
six alternalives for the Milestone I Decision Re-
view.

Mon-TRADOC agencies such as Army Maleriel
Command Commeoedity Commands may also uss
this eontract vehicle provided the Statement of
Work meels the intent of the MANPRINT phi-
losophy and relates to TRADOC s missiun area.

Foar mare infrrmatinn on the use of 40 contract condect: TRAC-
LEE, ATTN: ATRC.LE (D, Cordon Goodwinl, Fort Les, VA
29081.6140, D3N 53518211 1820 DSN Fox 539 1468, COM
(RO} TRA-TR2T [ I8 COM Fax (804) 7E5-1456.
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OCS Toors - A New MANPRINT TECHNIQUE

by Ronald L. Munden

There is a “new kid on the block” in the Test and
Bvaluation data collection, data reduction, and
analysis area--the Observation Coding System
Tools (OCS Toolz). It has demonsirated the ahil-
ity tosave bothtime and money during eallection,
reduction, and analysis of MANPRINT related
audio/video data. This article provides informa-
tion on the innovative and suceessful application
of thiz technology in support of one aperational
tast.

During the M109A6 Paladin hawitzer Follow-On
Test and Evaluation (FOTE) in Navember 1992
atI't. Sill, Oklahoma, Atlantie Research Corpora-
tion (ARC), as part of a Joint Venture team with
Planning Research Corparation (PRC), supported
the Army’s Operational Test and Evaluation
Command (OPTEC) by providing MANPRINT
evaluation. In previous Paladin tests, audio/video
data source reduction had been one of the slower,
costlicr, and more dilfcult types of data reduc
tion. Sinee the evaluation and analysis of the
performance measures associated with the
MANPRINT domains heavily depends on audio/
video medium for quantitative data, these ob-
stacles caused a number of difficulties in test
execution flexibility and dsta authenticotion and
validation. The acquisition of OCS Tools by the
Testand Experimentation Command (TEXCOM;
and its operation by ARC analysts in support of
the Operational Evaluation Command (QEC)
evaluators changed this condition dramatically,
As an additional benefit, OCS Touls supported
other Paladin areas of analyses including RAM,
Perfurmance, and Logistics.

OCS Tools combines the latest in computer tech-
nology with high spsed automated videa editing
and unique data extraction/ analysis techniques.
It consizts of computers, video manitars, video
recorders, lima code generators and new soliware
programs. It iz used in comjunction with wther
manually eollected information to provide a com-
plete picture of test events. OCS Tools was used
by the ARC MANPRINT evaluators to reduce
audiofvideo data received from the field test sites

e b

into coded data base sets that ineluded the follow-
ing information: crew performance measures,
fire mission times, mission types and crew tasks
which related to the six MANPRINT domains.
These OCS Taols data base sats were compatible
with the Paladin test relational data basze that
included data from otherinstrumentation sources
supporting the evaluation.

Each Paladin howitzer was instrumented hy
TEXCOM with two cameras: one focused an the
Automated Fire Control System (AFCS) com-
puter sereen and the other provided a “fisheye”
overview of the howilzer's crew compartment.
Each camera had an associated audio channel --
the radio link to the Platoon Operations Center
(POC) for the AFCS and an “open mike” in tha
crew compartment for the “fisheye.” These audic/
video sipnala were microwaved backtoa HMMWYVY
where MANPRINT data collectors watched the
TV monitors for test incident identification an
also controlled Lhe video recorders and time cade
generators. The POC and the Battalion’s Tactical
Operations Center (TOC) were alsoinstrumented
with video cameras and microphones. All data
collectors had received Paladin training and eould
identily when an artillery fire mission was nol
heing conducted properly.

The video tapes were collected every four hours,
delivered to the test data management center,
logged in, and delivered to the OCS Tools opera-
tors. Bach tape was accompanied by the dala
collector'z notes, comments, and observations, Az
the OCS Tools operators watched and listened to
the tapes, thay coded them with predeterminad
data points while simultanecously creating an
associated data dise. These operators, who also
received Paladin training, eoded any anomalies
they saw or that had been observed by the data
collectors. The data sets produced were then
compiled into predetermined blocks of time and
provided to the compatible test relational data
base. Because of the processes used and the
quality coenirol measurcs instituted by ARC
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MANPRINT analysts, authentication and vali-
dation of this andio/video gensrated data base
was completed as the data base was being pro-
duced rather than having to wait for the
MANPRINT Data Validation Team (DVT) to
meet. The TEXCOM and OEC team members
mutually agreed that because of the quality and
Sorm ofthe videoreduced dala, il wastobetreated
as validated data. In fact, for the Paladin FOTE
Lest, the siz-person MANPRINT DV'T was elimi-
nated, resulting in both cost and lime gavings in
test support.

Timeliness was a key factor in using OGS Toals.
Authenticated data was available within 18 hours
of event occurrence, In addition, whenever a fire
mission failure vecurred, an investigation could
b initiated and the cause determined quickly.
MANPRINT analysts could rapidly move through
many hours of video data to investigals incidents
by letting the computer soflware drive Lhe VORs
and by associzting the appropriated data diseand
viden tape information. Safety, Health Hazard,
and Human Factors Enginesring incidents could
be replayed many times. Infact, ARC has consoli-
dated many of these incidents into a single tape
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to be used for future Paladin training. The coded
data points permiited a detailed examination of
each segment of the fire mission and were par-
ticularly valuahle to the Performance and RAM
snalysts for verification of their timed events,
Also, the OEC Logistics evaluation team for this
TOTE varified or collected their “rounds fired”
data from Lhe OCS Tools video data.

0OCS Tools hasz proven to be a valuable addition to
the MANPRINT analysis tool kit. Now, audia/
video data reduction need not be the “laggard™in
test operations. As a MANPRINT analysis tech-
nique, OCS Tools can not only provide a neat
chronclogical data hase but also the capability Lo
support investization ol tssues and performance
causality at the same Lime. MANPRINT analysts
now have a system Lhal can he used to develop &
data base for all of the domains that gquickly and
efficicntly produces objective and visually
reviewable resulis for evaluation.

Run Mundsr is o Sentor Program Analyst wich Ationtic
Research Corporation’s (ARC) Test vnd Evaluotion
Operations Canter, Defense Sysiems Diuvtsion. His office is
tre Lezzodon, O
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TaE 1993 MANPRINT PRACTIONERS' Forum

The Future Vision of MANPRINT was the thems
ol this years MANPRINT Practitioners Forum
held on 15-16 June in Springfield, Virginia. The
forum, with nearly 170 practitioners in atten-
dance, took place against the backdrop of a chan o-
ing and uncertain environment within and 3ur-
reunding the MANPRINT eommunity.

Presenters at the forum reflected this turbulent
climate in their contrasting opinions, Setting the
stage in his keynote address, Dr. Robin Keesee of
the Army Research Labora-

tory, Human Research &

Engineering Directorata

(HRED), spoke of evolution-

ary developments in and

prospects fur the

MANPRINT program. While

puinting out strengthsin the

program, Dr, Keesecalsoem-

phasized the need for effee-

tive MANPRINT tools, confidence in the pro-
gram, and shawing how MANPRINT slfects the
bottom line,

In a similar tone, some speakers, including Jim
Dyser of HQ) Informatinn Systems Command and
LTC Gary Rratt of the Office of tha Surgeon
General, focuszed on challengss and the need for
improvement. These individuals, along with oth-
ers, believad that participation and enthusinsm
in the MANPRINT program reguire holstering.
Their point was clear: We cannat interest others
if we are naot interested ourselves.

But obtaclas and problems were only one side.
Other presentations highlighted MANDPRINT
Success stories,  For instsnce, Frank Guusons
(Garrett Engine Division of Allied Sipnal Aoro-
space Company) presentation on the TROD en-
gine, Run Mundens (Atlaniic Research Corpora-
tion) Observation Coding Svetem (O08) Tools,
53.11{1Mﬂ-:eKeHeyslfﬁs.rmm‘Uenteri{:nmhinedﬁu‘ms
Training Stratesy (CATS) demonstratad theposi-
tive influences of MANPRINT.

Further Hluglrating the success of MANTRINT,
CDR Adrian Nance of Lhe British Ministry of

B4

Defence spoke enthusiastically of Britains can-
tinued commitment to the MANPRINT philesg-
phy, and to the Minis trys high level support for
the future of the progrum,

Another positive note was presented bwv Al
Sciarretta of the National Academy of Sciences.
He spoke of MANPRINT: future concerning sal-
dier survivability—MANFRINTs newest do-
main—and of MANPRINT: role instratagic tegh-
nolngies for the Army of the 21st century. Addi-
tionally, MAJRichard
Ward, (Ficlding Off-
cer, All Source Analy-
ais System [ASAS]),
discussed how
MANPRINT has been
effectively applied to
lactical antomated in-
fnrmation systems de-
valopment.

In addition to formal presentations, participants
were frec to ask question: and comment after
each speaker. And later, during an opan forum
panel discussion, individuals were allowed g
elaborate further on topics of interest. This
nteraction provided ingight into many of the
coneerns still confronting MANPRINT practitio-
ners, such as the role of MANPRINT in Auto-
mated Information Systems (AIS); tha status of
ARG02-2 Manpower and Personnel Tntegration
(MANFPRINT) in the Materiel Acquisition Process
and the MANPRINT Users Source Greicle (How to
Manual); the need for additional MANFRINT
educational opportunilies; and the practicality
and availability of MANPRINT tools.

While all questions ware not answered and all
preblems not resolved, most attendees walkad
away fealing the forum was instructive and pro-
ductive, and looked forward to farther activity
within the MANPRIN'T progranm.

Note: Any suggestions for next years forum wiil be
apprecucted. Please snbimit vourideas by fidlinngin
the Rearer Response form at the end af this bulletin
fmatl and fax info is on the form,.
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MANPRINT Action Officers Coursas
Clazs Dates Lecation

The purpose of the MANPRINT

84-001 18 Oct - 28 Oct 1993 TEXCOM, Fl. Hood, TX Actlon Officers Courze (MAOC) is
94-501 15 Nov - 18 Nov 1293 Molorola, Scotisdala, A7 for officers, warrant officers, nun-
cormmissioned offivers, and ofofi-

84-002 6 Dec - 16 Dec 1983 JFK Warlare Center, F1. Bragg ian personnel. You will leave this
24-0032 2 Jan - 13 Jan 1994 Nalick, MA nine-day caurse better able to per-
. farm dutics as acdlun officers re-

84-004 7 Feb - 17 Feb 1994 Ft. Belvoir, VA spunsible  for  integrating
94-005 7 Mar - 17 Mar 1984 OM School, Fi. Lec, VA MANPRINT considerations into

the aegquisition process for army
maierie! and autnmated infornre-
ton systems, An Officer SEill 68 is
awarded (v Captains, Majors, and
Lieutenant ndonels, L0 SLOTE -
ful completion of the course,

94-005 11 Apr - 21 Apr 1994 FA School, Ft. Sill, DK
84-007 16 May - 28 May 1984 CECOM, Ft. Monmaouth, NJ
1984 TBD
1994 TBD
94-010 12 Aug - 28 Aug 1884 TACOM, Ft Warren, Mi
1884 ADA School, Fl, Bliss, Tx

MANPRINT for Managers Courses

Class Dates Location

The MANPRINT' far Manugers  |gg.004 5 oot 28 1983 CECOM, Ft. Monmouth, NJ
Unuree (MEMO] (s desiyned 1o pro- 5 :
side trafning to mid-level manapers | 94-002 Oct 16 1893 TEXGOM, FL Hood, TX
in Army organizatians with 4003 Cec 13 1994 JFK Warfare Center, FI. Bragg
MANPRINT misstans and funciivns .
in order to facilitule the acocompiish. 24-004 Jan 17 1884 Natick, MA
r;em o MANPRINT pmg:;n‘.m Zoais. 04-005 Feb 17 1854 Ft. Balvair, VA

he course pravides highly interae- i
tive fnstruction on MANPRINT cnd 94-006 Mar 21 1934 QM School, Ft. Lee, VA
itz beckpround, philnsapfy, purpose §84-007 Apr 1854 FA School, Ft. Sill, OK

end domaing in two days.

94-008 Anr 1884 ADA School, Fi. Bliss, TX
894-009 Aug 1694 TED
g94-010 5 19484 TACOM, Ft. Warren, M|

The MANPRINT for Senior Leaders Seminar iz o one howr seminar desisned #a gtve pensrad officers and Senior Executive
Service personnel an overview of MANPRINT. The Senivr Leaders Seminar will be guailabie upon request,

For more information aboul these courses, ar to enroll in one, contaet:
Enrollment procedures: Fi. Lee, VA, DSN 539-4057 or COM (804) 765-4057
Information and other assistance: Ms. Dianne Leuker or Mr. Jan Divkhuis, DSN 221-3706/2095,
COM {703) 325-3706-209%

Aus you aftending these meefings, conferences, and seminars? | would love to heor YOLI COMMents and
Ireights. Placse submil a lafter to the edilar, an article, o any informalicn you might want to confibutz. Al
driicles, commanis, and suggestions are aways welcomed. Saase submit to: MANERINT Quorterlhy, HEIDA,
(DAPE-MR): Waoshington, DC 20310-0300. USA: AV 2250213, COM (703) 8559273, FAX (703} 6253185,

Susan Culkin Freemorn, ESfFor

MANFRINT Suarterdy Fage #



