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AMCOS Update

Michaei Benedict, Ph.D.
U5 Army Research Institute

AMC O (Army Manpower Cost System) is a
family of manpower life-cycle and budget cost
models designed lo provide the Army with accurate,
timely, critical information aboul the costs of active,
reserve, and civilian manpower. This user-friendly
system, which can be easily instalied on mast of the
Army's personal computers, puls the power of life-
cycle and budget cost estimation direclly into the
hands of those who need such information. Ease of
use is ensured by AMGOS's instant-help screens and
extensive manu syslam.

AMCOS can provide a single, unigua answer to
complex manpower cost questions. For exampla,
AMCOS can assist in justifying new weapons pro-
grams by providing a singla cost comparison be-
tween buying an existing weapon system and a new
one aver both of the estimaled life cycles. Mareover,
AMCOS can provide all of the supperting manpower
delails by MOS, skill, and pay grades, individual cost
elemenls, and budgst appropriation.

AMCOS determines manpower costs based on
scenarios defined by each user and on stared cost
data. Compuierized cost medules can represent
Army personnel policies, consider force continuation
rates, and estimate bath average and incremental
costs.

The U.S. Army Cost and Economic Analysis
Center has used AMCOS far delsrmining indepen-
dent cost estimates. In addition, AMCOS is the
comerstone of The Army Force Cost System

(TAFCS). The Army Materisl Command (AMC) has
gzlablished AMCQS as one of ils tools for detar-
mining manpower cost eslimates. AMCOS has
also been used fo determine what happens lo the
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events whichoccur in afast-moving com-
bat situation. Inplace of these measures,
SEL used time and error data--recording
18 what happened, when and how often.
Such information is needed Lo diagnose,
prioritize and correct system problems.

The kay to Lhis type of analysis is
36 translating the flow of evenis imto the
separale steps of a system’s operalion.
This lels us identify and count where
and when centain serous amors oocur.
Maore importantly, it lels us study the
cause-and-eflect relalionship beiween

evaluation of the LOSF concept, ARI was asked o
assess the system's usabilly from the oparator
standpoint. Werkload ratings of existing syslams
were compared to that ol the new aulomation-
inflenced systam. The more complex LOSF concept
compared very favorably (Figure 1). Alr Defense
commanders subsequenlly included the analysis in
the ASARC as part of their proof-of-principle
evidence.

MAMNPRINT in tha Field. Avengerwas the first
“start to finish" syslem with MANPRINT Invalvement.
MAMPRINT was embedded in the RFF and has
been tracked through every step to include its initial
tielding.

Avenger MANPRINT assessments differed from
most test and evaluation efforts preceding il. Tradi-
tional methods Include pre- and posi-test question-
naires, body machine fit measurements
{anthrepomelrics),

operator action and sysiem perfor-
mance. For Avenger testing, the critical fire engage-
ment sequence was chosen for study. A combination
of gunner station audio-video, observer and comput-
erized data collection and reduction formed the data
base.

Table 1 below prasents key engagement lasks in
terms ol the probability of corract performance of
each step alone and for the overall sequence. Errors
at each slep were diagnosed in terms of MANPRINT
cause, categorized by domain, and then classified as
potentially correctable or not.

Examples of MANPRINT errors correctable
through training are “misidentification of targets” or
"innappropriate use of search procedures.” A MAN-
PRINT error correctable through improved HFE is
“firing when the target is out of range,” a step which
could be prevanted by automated firing lock out
based on available electronic information.
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Whan MANPRINT “corrections™ ware applied ta
operational test data, there was a significanl potential
Impact on overall system performance. As Table 1
shows, the chance of completing the engagement
sequence increases from 79% to 90.8%. Using a
missike which can hil ils largel 90% cf lha time, the
pverall syslem performance on a 1,000 target day
increases from a target kill of 711 10 817,

These results show an impraovement of nearly
15% in waapoen system affeclivensss. This increase
zan be related o MANFRINT carraclions made early
and throughout the life of the weapans program.
Another way to look at savings would be that 15%
fewer fireg unils are necassary to do the same job.
With weapons, manning, and training cosls. the
savings for the Avenger program alone are a conser-
vativae $80 millien. The savings in profected combat
assels and lives cannot really be measured.

The MANFRINT FPayoff

Major proponents of ARI's MAMNPRINT projects
include OFTEC, Program Managers, TRADOG
System Managers, and the Army test boards.
Consistent supporiers have been the combat and
training developers at the various TRADDC schools,
Table 2 above profiles mutual suppor efforts.

The soldier-system environment is growing marg
complex as technology Introduces bolh new threats
and capahilities. The Army faces force structure
changes and demographic shifis. Clearly, uture
acquizitions musl have an effective way to manage
lhe integration of its most valuable resource, 1he

Matrix Tech Base R&D with Tach Demos
Table 2

soldier. The MANPRINT program works to enhance
overall scldier-systemn efieclivaness by identifying
soldiers’ capabiliities and building 1he hardware-
sollware system around them. The savings in human
and matariel resources are beginning to be realized.
MANPRINT providas the Amy with the best means
available to help soldiers mest growing perormance
standards which must be met under an ever-widening
sel of conditions.

For more information, contact Dr. Rene

dePontbriand, U.S. Army Research Institute, Sys-
tems Research Laboralory, DSN Z84-8521.

MOVERS & SHAKERS

PEOPLE IN THE NEWS

» Barbara Frank of the HQ DA MANPRINT office has
bean promoted and reassigned to the DAIG Audit
Follow-up Team. We thank Barbara lor her greal wark
and wish har well in her new position.

YOUR INPUT IS NEEDED!

Have announcemeants or Nnews abouf people in your
workplace that might be of interest to cifiers in the
MANFPRINT communily? And of course, we're al-
ways on the lookout for good arlicles! CGontact Mr.
Harry Chipman, HQDA [DAPE-MA), Washington DC
20310; (703) 695-9213.




ECA in Action:

A Cosi-Saving Methodology

Early Comparability Analysis {ECA) is based on
cperator, maintaingr and repairer tasks associated
with predecessor and/or reference systems. ECA
helps delermine which tasks assaciated wilth these
syslems are manpower, personnsl and training
{MPT) resource intensive, and focuses on appropri-
ate MPT solutions to these high driver tasks. Eleven
ECA applications have been completed or are near
completion. These applications contain analyses of
9,621 tasks, with 427 of whizh have besn identifisd
as high driver fasks. Four additional ECAs have
recently been initialed.

These applications demonstrate thal ECAis a
proven MANPRINT tool that can pay for itlself when
high drivers on systems are idenlified and solved
early through changes in design concepts. Costs are
lar greater for both government and industry when an
engineering change propesal (ECP) is required at a
later acquisition milestone. Idantification of high
driver tasks along with MPT solutions to 1he deficien-
cies they present allows combat developers lo
intraduce MPT considerations early in the design
process and 1o find solutions before old problems are
repeated in new systemn development.

Combat and training developers have used ECA
lo address MPT issues in planning, program and
requirements documents. U.S. Army Quarermaster
School personnel described the ECA results for the
Mobile Kitchen Trailer (MKT), pradecessorio the
follow-on mobile kitchen under development, as
“surpassing the sponsor's expectations.” High driver
task analysis and recommendations have linked MKT
problems to hardware deficiencies that will be
desighed out of the new system. ECA recommenda-
liens have also been incorporated into requirements
documents for the new kitchen. Quartermaster
School personnel used high driver task analysis and
system design recommeandations from tha All Terraln
Lifter Articulated System (ATLAS) ECA to develop
input to their Materiel Handling Equipment Modern-
izalion Plan (November 1990). ECA results, along
with other inpuls and analytical resources, helped
determine that fielding ATLAS would lead to savings
in manpawer needed to operate and maintain the
system, and savings In training manhours, as com-

pared to the predecessor forkliits. ECA results were
of greatest benelit for training projections. ATLAS
ECA regsults have been incorporated infe the System
MANPRINT Management Plan (SMMP), the draft
Required Operalional Capabllity (RCC), (renamed
Cperational Requiremants Document [ORD]), and the
draft System Training Plan (STRAP). In addition,
U.S. Army Irtelligence School personnel have
incorporaled ECA recommendations for the Ground
surveillance Radars (GSR) into the 1930 Operatignal
and Qrganizational (Q&Q) Plan for the Lightwaight
Battlefield Surveillance Radar (LBSR). The ECA
results will also be used to identify and justify opera-
tional characteristics for the draf LBSRK OAD.

Combat and training developers have used ECA
results 10 address MPT issues in MOS decisions, and
in new system training plans. Quartermastar School
personnel desaribed the MKT ECA results as “instru-
mental in MOS daecisions for supparting documents,
and for training purposes.” Intelligence school
personnel plan to use ECA resulls 1o select critical
tasks for fraining for MOS 96R, Ground Survelllance
Systems Operator, and lo revise the MOS 96R
Program of Instruction (POI), increasing training tims
for tasks in accordance with high driver recommanda-
tions. ECA resulls for the Lighter Air Cushion Vehicle
- 30 lon [LACY-30) were instrumental in MOS deci-
sions. The high driver task analysis produced a
recommendation for an additicnal skill identitier (ASI)
for MOS 88B, Aircraft Powerplant Repairer, to train
mechanics on unique and critical job responsibilitizs
resulting from placemenl of a turbine engine used on
helicopters on an ocean going vessel (LACV-30).

An added bonus of ECA is greater communication
between propenent personnel responsible for design-
ing a follow-on system for the Army. Quartermasier
School personnel established valuable points of
contact within the Direclorates of Training and
Doctrine (DOTDs) of olher Army proponent schools
when sponsoring MKT and ATLAS ECAs,

ECA also serves as a tool for collecting individual
soldier viewpoints thal can validate proposed design
changes. Commeants collecied from operators and
mainlainers of the MKT and predecessor forklifis for

.




the ATLAS helped confirm needed design changes
on a variely of sub-systems, from root assemblies
and canvas pars on the MKT, to brake sub-sysiems
and cab assembiliss on predecessors.

Early identification of high drivers for MPT ben-
efils bath government and industry. The average
cost of a contracted ECA is $52,500. while ihe
hardware costs of an engineering change proposal
(ECP) 1o 1ix a problem afler Milestone | can range
from about $50,000 1o the multi-million dollar level,
Adminslrative costs to iniliate and Implamant the
LCP and provide for safely and enginearing cver-
sight add 1o the government's cost. A single ECA
application yields, on the davcrage, g lofal of 39 high
driver tasks per pradecessor gyslem. If even one of
the high driver task solutions sliminales the need for

an ECP, the ECA can pay for itself.- When compared
to the range of cosls for ECPs, ECA offers a clear
advantage to bolh government and induslry.

The Early Comparability Analysis Procedural
Guide, June 1991, contains guidance for conducting
an ECA. [t contains suggestad resourcing strategies,
to include allocation of internal resources for an in-
house applicalion and allocation of resources under
AR 5-5, TRADOC Study Program, for TRADQG
aclivities. Industry representatives may abtain a copy
of the Gulde through the Defense Technical Informa-
tion Center (DTIC). Government representalives may
obtain a copy from Deputy Chisl of Staff 1or Persannsl
Integralion (DCSPI), ATTN: TAPC-PI-MPT (Ms. Van
Hoff), 200 Stovall St., Alexandria, VA 22332-1345;
DSM 221-2003/C0OM(703) 3252094,

e

America’s Five Services

Norman R. Augustine
Martin Marietta

Editor's Note: The following article was reprinted
from the July-August 1991 jssue of Arimy AD&A
Euiletin.

Cur country’s stunning victory in the Persian Guif
is a tribute 1o all five branches of Amearica's armed
services. The Army, Air Force, Navy and Marines are
the Tour branches that immedialsly come to mind.
The fifth branch, though we don't oflen think ol it as
such, is the UJ.5. detensze industry. We need all five
lo maintain aur delense preparedness,

Without the Mavy, we never would have bean able
10 gel most of our forces 1o the battizfield. Without
the Air Foree, we never would have been abls to gain
tolal mastery of the skies and pound the Iragi ground
forces from above. Without the Army and Marinas,
we navar would have been able to deliver the knock-
out punch in the ground war. And, without the
defense Induslry, we wauld naver have had Ihe high
technology capabllity thal acted as a true force
multiplier against Irag's numerical and home-court
advanlages.

Before the Gulf War starled, the cambal area
ground forces of Iraq wers larger than those of the
U.S. Army and U.S. Marines combined. Conventional
tactics say that a well-prepared defending force can

slalemale an atlacker three times its size, Superior
American technology helped make that principle itsell
stale.

Technology has worked that way throughout
history. The stirrup, for example, simply by loday's
slandards, was an enormous breaklhrough. For the
first ime, a knight on horseback could secure his foat
and thereby control a lance with greal precision.

The wonders of the stirrup were minor when
compared fo the power the longbow gave the English
archers against the French in the Battle of Crecy in
1346. The longbow became outdated by the inven-
tion of gunpowder and, evertually, the rifla, The
rifla’s dominance was in turn blunted by the power of
Ihe machine gun. This technologically-superior
weapon gave the Germans victary in the Battle of the
Somme during the First Word War. The British,
using ouldated infantry tactics, advanced battalion
after balalion againsl entrenched German machine
guns and promptly lost some 10,000 of their finest
troops.

The machine gun produced a stand-still ameng
well-entrenched forces until the Invention of the tank,
which could overwhelm fixed positions. Germany's
highly-mabile tank armies at the beginning of 1he
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Second Waorld War swiftly overwhelmed the heavily
forlified Maginot line.

During the Word War I, it took five tons of air
munitions or threé tons of artillery to destroy a single
tactical targel. The same ratio held true during Karea
and Viet Nam. Over 850 sorties and 250 tons of
conventional bombs failed to destroy a single span of
the Thanh Hoa bridge in Viel Nam during the early
years ol Ihe war. A single laser-guided bomb in use
near the war's end destroyed the bridge in just one
allack without the loss of aircraft or craw member.

Each new military advance eventually finds its
match In a countermeasure. We can be sure 1hat the
technologies that proved so declsive In the Persian
Guli—lasers, infrared detectors, spacs surveillance,
precision-guided missiles, night vision, stealth—will
all generate countermeasures,

That's why we must continually improve aur
military capability, If we don't, we'll find ourselves in
the position of the French at the Ballls of Crecy or
the British on the Somme. Indeed, most of the
technelagy used in the Gulf War was of 1870s
vintage—paling in comparison with what is baing
pursued in American laboratories now. Smart
waapons of today will soon give way to brilliant
weapon of lomorrow.

Presidenl Eisenhower, in a generally-forgotten
passage of his oft-quoted speech aboul the military-
industrial complex, said that “we ¢an no longer risk
emergency improvisalion of national delenze; we
have been compelled 1o creale a permanent arma-
ments industry of vast proportions.”

The systems we saw at work in the Gulf demon-
Slrated exactly what he must have meant. They
were funded and built over an 20-year period. It
takes an average of eight years to develop a new
weapon syslem and another five-10-10 years o
acquire it in significant quanlities. In the case of the
Patrict missile, it took a quarter of a century 1o get
Ihe system that was used so successiully far the first
lime In the Gull. Yel when the war began, we barely
had Patriot at all to counter the Scud attack. Tha
Army and industry’s efforts 1o deliver the syslam
befere January 16th gava new meaning 1o just-in-
time manufacturing.

Techneology also takes money. But it's money
well spent. It has lhe saved lives of countless
numbers of our armed forces and the peopla thay

defend. The choice is simple: either we spend the
money on technology before a war starts, or we pay
the price after it begins. In ihe latier case, wepay in a
much mere precious currency—that of the blood of
cur men and women in uniform,

The Invasion of Kuwait presented us with a true
"came-as-you-are” war. Forunately, America was
prepared. Our troops were well led, well Irained, and
well equipped. CGontrast that with the experence of
our soldiers at the oulsst of the World War Il when
they had to train with broomsticks "rifles” and old
autormebiles wilth the word ank” painted on their
sides.

It is lhe rasponsibility of ihe filih armed service—
the delense industry—to develop technologias that
endow the other four armed services with superior
fighting power. But lhe defense industry cannol do
this without suppert from our pelitical leaders and the
public, and, indeed, for its sister services.

During the development of virtually every major
weapon syslem embadying any reasonakle advance
in the state-of-the art there comes a time, no matter
how ably the program is managed, when seemingly
gverwhelming problems are encountered. In such
cases, it invariably becomes easier—and far more
papular—ta cancel the program, and start over with a
new syslem which would—as we delude ourselves—
have no problems. We came within millimeaters of
doing this on the Patriof, which was nearly cancelled
several limes. The same Is true of the Cruise missile,
the M-1 tank, the Bradley Fighling Vehiclg, ihe
Blackhawk, the Apache, Tomahawk, and AWACS.

Each of these syslems proved ilself invaluable in
the Guli. YYel, at one lime or ancther, cancelling these
programs and starting over would have been more
popular with the media, the public, the president, and
somelimes even with parts of the military services
Ihemselves. Fortunalely, ditterent counscl prevailed.
That is not to say that once in a while there is a
system that truly is a lailure and has no realistic
chance ol success. Such projects should be can-
celled. Butin the greal majorily of cases, Ihe correct
answer is lo work through the problems--or “tough it
out™—just as an Army doas in any type of combat.

To fail to exhibit thiz perserverance guarantees
thal we will have ill-equipped anmed forces backed
with a long trail of half-completed R&D projects. We
narrowly avoided this in the Persian Gul War.




More About CSERIAC

Lir, Lew Hare, O, Larry Howell, and Mike Gravelie
Craw Systems Ergonamiic Information Analysis Cenler

Mot 5o long ago, in a galaxy not 5o 1ar away, an
Army engineer needed to delarmine the parformance
eftecls of exposure 1o varying levels of hydrogen
chloride (HCI). During an evaluation of the High
Mobility Multi-Wheeled VYehicle's (HMMWY) pedestal-
mounted Stinger gun, the enginesr detected HCI gas
that discharged from the gun chamber after it was
tired. Sinice Army personnel would be operating the
Stinger and driving within the semil-encapsulaled
HMMWV, the engineer was concerned abaut the
effects ol HCI on operator performance (e.g., vision,
manual control, decision

making), EXTRACT AHD AMA] YZE

HE-WALLRE EMFORMUATION

Forunately, the
engincer comactad
CSERIAC, the
Crew Syslem Ergo-
nomics Infermalion
Analysis Center.
Shorly therealler,
he was directed to
many saurces, in-
cluding MWIGSH/
OSHA guidelines,
several industrial hygiene and loxicology handbooks
and technical repons, and subject- matter expans in
toxlcology. Through these sources he leamed thal
short-term exposure to HCI gas causes ey irritation,
severa burns, and visualimpairment, which somelimes
results in permanent damage or loss of eyasight. In
addition, expoesure ta the gas was found to immediately
cause sevare irritation of the upper respiratory ract
resulting in coughing, burning and choking. Specific
information was provided 1o the engineer that de-
scribed these debilitaling effects at various HCI con-
centration levels.
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Human-performance related infermation like this
i§ critical in the design of mosl person-machine
systems. MANPRINT practitioners, as well as DoD
and Government human factors/ergonomics and
System design engineers, musl have ready access lo
human information and ergonomics/human factors
experlise 1o help analyze needs and advise decision
makers In designing and selecting military systems.

9

DEVELOP HAMDBOOKS
ERGINEERING COMPENDIA
STAHDARDS AMD SPECIFCATIONS

The current information expolsion has made it
increasingly difficult lor design engineers and other
syslem declslon makers to locate, assimilate, and
efiiciently use the available crew system ergonomics
information. CSERIAG provides a cost-sffeciive
means to help incorporale human-cemtered inlorma-
tion inlo developmental systems. CSERIAC serves
as a gateway to human perfarmance informatian,

Specifically, crew system ergonamics information
is scientific and technical knowledge and dala con-
ceming human characteristics, abilitizs, imitations,
physiolagical needs,
perormance, body
dimensions, biome-
chanlcal dynamics,
strengths, and
folerances. 1 also
includes enginesring
and design data
ConGerning egquipment
and systems intended to be
used, operated, maintainad, or
controlled in seg, land, air, and
space environmenis,

PROVIDE COMPUTER BASED MODELS
DESIGH SUPPORT 'I'ECI-IP-WLD_GJES

:. W

CSERIAC operations are guided by lechnical and
sclentilic leaders from the Army, Navy, Air Force,
MNational Aeronautics Federal Aviation Administration
(NASA), and Federal Avialion Administration (FAA).

These exparts provide advice on opsrations in
specific areas ol human performance information
analyses, workshops, conferences, lechnology
products and human factors community needs.
These leaders and cther subject matter expents
provde CSERIAC with the capability to respand to
technical questions and produce slate-of-the-art
information management,

For more infarmation andior 1o reguest help from
CSERIAC, contact Dr. Larry Howell, CSERIAC
Frogram Office, AL'CFH/CSERIAC, Wright-Patterson
Air Force Base, OH 45433-8573; (513) 255-4842
fDSN 785-4842].




