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Artificial Intelligence far Training
High-Tech Skills:
The MACH Ill Maintenance Tutor

Melissa Holland, Ph.D.
U.5, Army Research Inslitule

As weapon sysiems become mare sophisticalad,
the technicians who maintain them need increasingly
higher levels of knowledge and skill. Given lImitations
ont training time and aceess to operational equipment,
traditional Army plaHomm instruction is straining lo
produce skilled mainlenanca technicians. Tha Army
Hesearch Instilute (ARI) has developed an intelligent
maintenance tutor, the MACH 111, o support instrug-
tion for the HAWK air defense guided missile system.
The MACH Il i5 designed to lessen the burden an
HAWK equipmenl while helping students acquire
experise in complex lroubleshoaoting.

Problem: The Cost of Hands-on Tralning

Maintenance mechanics need years of experience
to master the firing seclion of the HAWK, which
includes 1he intricate AN/MPO-57 High Powered
lluminating Radar (HIPIR). Training for firing section
mechanics at the U.S. Army Air Defansa Arlillery
School (USAADASCH), Fart Bliss, Texas, has reliad
on lecture, hands-on raining on the HIPIR, and
infensive mentoring by instruciors. The costof a
single HIPIR exceeds $3 million, and ils use in fraining
reducas the supply ol radars ready for operational
deployment. Moregover, if an instructor is unavailable
during a hands-on exercise, studenls must sift through
a library of technical manuals 1o find explanations of
syslem functions.

MNovember/December 1950

A variely of subjectsis covered inthis last issueof 1590
gverything from MANPRINT and IMA 1o MANFRINT
training through ALMC.

IMA: MANPRINT's Forgotten Area

Robet M. Riviello ...t 3
MAMPRINT Motes .. ... i e i i 4
D30 HFE Technical Group Looks 1o the Fulure

Joseph A BTl . o o vivins e i s e 5
Upcoming MAMNFRINT Training ... ......... 7
Integrating Saldier/User Cancerns in Designing
the Individually Carried Record (ICR) Syslem

Chris Oeahialing - - onmca meemammme pr e o g
Rehewal Request Form...........ovvvneeen 11

ARI's Approach: Developing a Simulation that
Explains ltself

Working with USAADASCH, AR| applied new
developments in artificlal intelligence (Al) and cogni-
live science to build the MACH 11, a simulalor thal
can replace the HIPIR during training and can explain
its functions rmuch as an instructer would.

With MACH I, sludents can work sysiem conlrals
and observe indicators of system function ar malfunc-
tion. They can explore simulated faults while being
coached by the intelligant tutor. The tutor daman-
strates comedcl troubleshooting strategy, helps to

Continued on page 2
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Forgotien Area (conlinued Irom page 1)

corracl misconcoplions, prompts the recall of rel-
evant knowledge, avaluates sludenls' perdormance,
and adaptively generates explanations. The tutor
schadules exercises that require graduated levels ol
experlize 5o lhat students gain increasing under-
standing of how the radar works and develop a basic
sel of troublesheating skills,

Expected Savings

Mow used in HAWK maintenance instroclion at
USAADASCH, the MACH Il has demonsirated that
Al lechnology can be sffectively implemented in the
Army training environmenl. The tutor is being
formally evaluated by the TRADOC Analysis Com-
mand, U.3. Missilz Range, While Sands, New
Mexlco. For purposes of lhe evaluation, a MACH-III
workstation at $75,000 replaces a $3 million HIPIR.
While final replacement ratios await the outcome of
the evaluation, eslimates are that three of the nine
HIFIRs now used in training at the school could be
replaced by three workatations, lor a lolal savings of
over $8.7 million. In addilion, the MACH 1l is ex-
pected to Iree up valuable persennel resources by
relleving instructors of lengthy one-on-one tutoring.

For more information, comntact Dr. Mslissa Hol-
land, Training Research Laberatory, USARI, 5001
Eisenhower Avenue, Alexangria, VA 22333: AV 284-
5540 or COM (703) 274-5540; FAX (703} £74-5615.
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DID YOU KNOW?

= CH-47D0 safety issues are looked af twice at
CH-470 System Safely Working Group meetings.
Any MANPRINT-generated safety Issue is also
considered at the group's quarterly mestings.
MAMPRIMT field survey issues previpusly addressed
by the CH-470 MANPRINT Joint Working Group
(MJIWE) were also recently addressed by the group
for salety impact. This additional review does not
diminish or curail the MJWG's responsibility for
galely undar the auspices of MANPRINT, The CH-
47 Project Manager's MANPRINT coordinator, Bob
Thompson, Is responsible for ensuring ihat MAN-
PRINT safety issues are addressed at System
Salaly Working Group mestings (AV 693-1440, COM
(314} 253-1440),

= Inthe U.S. Navy ship Vincennes, there are 23.5
tons of paper— tech manualsl— abave the main
deck.

= GEM William G.T. Tuitle, Jr. Commandar, U5,
Army Materiel Command, in a recent Arrmy ADA
Birlfetin, was quated reiterating his support of
MANPRINT objectives. He asked in an Allanta
canferance of senior Army and induslry representa-
tives: "Most importanl of all—will soldiers say good
things about the mateariel we give them—thal it does
the job well and keeps them safe?”

The Army Forum -
MANPRINT Net

L The Army Forum- MAN-
@@PH!MT Net is back in opera-
tion, This is an especially uselul

ool lor passing imporiant infermation aboul the
MAMNPRINT Pregram and also for sharing news
and items of interest on various projecls you may
be waorking on.

i you have been a userof ihe net inthe past, ilis
time to get active agaln. if you have neverused
the net and would like to join, please contacl LTC
Shaw at AV 225-9213 or COM (703) 695-9213
for more information,
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IMA: MANPRINT’s Forgotten Area

Robert M. Riviello
HAY Systems, Inc.

The MANPRINT concepl has matured
greatly since the early days ol 1884, The
concept is effectively embedded in materiel
acquisition regulations and direclives, and lha

MAMPRINT is not inslitutionalized in
IMA system development and acquisition.
Why not? One reason has to do with its
governing regulations. MANFPRINT is

Army is using MANPRINT lo resolve soldier-
maching imerace issues that inthe past have

ellectively embedded In AR 70-1, System
Acquigition Policy and Proceduras, and AR

cost lhe Army valuable resources. Bul has
there been a forgotten area? What has been done ta
embed MANPRINT inthe Information Mission Araa {IMA}?

The IMA consists of five distinct areas: automation,
communications, visual infermation, records manage-
meant, and printing and publications. Since the lorma-
licn of the mission area, the Army’s investment in it
has increased to over $2 .2 billion, Owver the past three
years, however, 118 separate audits and investigations
in the information systems arena have reported many
umaveorable findings. The application of MANPRINT in
IMA might have helped reduce the deficisncies and
improved performance and cost factors,

As an example, at a recenl In-Process Review
{IPR) of a soflware system being fielded to the tatal
Army, lhe logistician asked if saldiers would be in-
volved in the operalion or maintenance of the syslam.
Although the answer was yes, lhat "soldier” was not
identified. Because a Qualitative and Quantitative
Fersonnel Requirements Information (QQPRI) had nol
been prapared, the applicable Mililary Oocupational
Specialty (MOS) was unidsntitied. Compounding the
problam, bacausa a Syslem Training Plan [STRAF)
was nevar initiated, an effective fraining stralegy or
concept was not developed. Allhough new equipment
tralning teams were fielded for this syslem, no Mow
Equipment Training Plan (NETP) had been wrilten. As
a resull, ona of the major problems associated with
tielding the system was training!

This system is an excellent example of an IMA
syslem gona asiray and in serious troubla. Could
applization of MANPRINT have made 3 diiference?
The development of 2 System MANPRINT Manage-
ment Plan [SMMF) might have made aimpact. The
development of a Target Audience Description (TAD)
might have beter identilied the user; perhaps a
manufacturer's plan for managing MANFRINT con-
carns would have resolved some problems.

71-9, Materiel Objeclives and Requirs-
ments, as well as in direclives regarding the test and
evaluation process. This ensures lhat MANFRINT
will be applied throughout the materiel acquisition
process, However, IMA is governad by regulalions
that make litile or no mention of MANPRINT. Also,
the IMA requirement document process is different,
and a5 a result, MANPRINT Is not adeguately ad-
dressed. Mor is MANPRINT specitically addressed in

the reguiremant definition or in the acquisition solicita-

lion documenis of information systems, One of ihe
safeguards for ensuring MANPRINT issuss have
been resolved iz the Army Systems Acquisition
Reviaw Council; however, the decision body for IMA
systems is the Major Aulomated Information Systems
Review Council (MAISRC). Further, program manag-
ers lack guidance on how to conduct MANPRINT
activities. The MAISRC Handbook tor Program

Managers, for example, does not refer 1o MANPRINT.

Haow do wa fix this deliciency? The new AR 602-2
addresses insertion of MANPRINT in IMA very lightly.
Under defined responsibilities, the Direclor al Infor-
mation Systems for Command, Control, Communica-
tions and Compulers and the CG, U.S, Ammy Infonina-
lion Syslems Command, are tasked with implementa-
tion of MANFPRINT. Bul revising AR 602-2 will not
suffice. MANPRINT musl be embedded in IMA
requlations and addressed at system mileslones o
ensure ils application. | MANPRINT procedures and
techniquas musl ba madilied for IMA, this madifica-
tion should be accomplished o assist developers in
thelr successiul application of the program.

Tuture trends are very clear. Quantum lcaps arc
being mads in hardware and software technologics
associdled with aulomated systems. The use of
cryogenics to lower Lthe lamperature of chips to
increase speed and slorage space, the need for
hetier ergenamics In workstation design, increased
health and safety issues, and the increased complex-

Conlinued on page 7




MANPRINT NOTES

From the MANPRINT Program Office

B DOD Siandardization Areas of Human Factors
(HFAC) and Integrated Logistics Support Stan-
dards (ILS3). MANPRINT recently helped to arbi-
trate a solution to a leng-term standardization issus
between the HFAC and ILSS communities regarding
responsibility for Task Analysis. The issue has been
how ta present unigue human factors task analysis
requiremants withoul creating confusion or duplicalion
with existing standards. A 5 Jung 1990 meeting
hosted by the Delense Quality Standardization Office
(DQS0)} addressed 1he relationship between a
proposed HFAC standard, MIL-STD-1478, and ILSS
standards, MIL-STD-13881A/28, The MANPRINT
recommendation, which wag adepled, was lo accept
carlain porlions of the new standard and 1o modify the
ewisting ILS5 to incorporate the resl. Consequently, il
was determined that the human performance analysis
aspects ol Task Analysis will appear in HFAC MIL-
STD-1478 (Task Analysis) and the Task Taxonomy
and Invantary will appear in Task 301 ol MIL 3TD-
1388-1A (a section of Logistic Support Analysis).
MIL-5TD1385-2B (part of DOD Requiraments for a
Logistic Supppor Analysis Record) and ils associated
Data kem Descriptions (DID) will be modilied to
include the required Task Inventory language so a5 to
provide both the HFAC and the ILSS communilies
with their data requirements at the appropriate time.
Both standards will be submilled 1o their lead stan-
dardization activilizs. Then, the DID and standards
will be submitted for publication,

W Integration of Hazardeous Materials Consider-
atlons inio tha Acquisilion Process. The Conslruc-
tion Enginesring Research Lab, Corps of Engineers,
(under contracl with SARD-TT) is locking at how to
integrale hazardous material issues into the materiel
acquisition process. Focus would be on reducing
environmental hazards through optimization of system
design. This includes pushing technology to discover
allernative materials having fewer environmental
impacts, as well as explaring different meathods for
dispesing of environmentally hazardeus wasla
materal. They ara nleresied in using the MANPRIN|
Frogram lo sarve as a model tor their program o
provide a progass for: 1) affecling system design, 2)
Flaying successiully in the ASARC/PR decision
precess, and 3) institutionalizing this concept. The
MAMPRINT Diraclorale will continue 1o provide
assislance, ag needed.

M Line of Sight Forward Heavy {LOS-F-H) Inte-
graied Logistics Support Review (ILSR). Subject
review was held on 28 June 1830. Some ol the more
pertinent concerns included failure to attain projected
RAM growth, TMDE, significant increase in Iraining
time for MGS 27R, and use of inlerim conlracior
supporl vice organic supparl. Failure to atiain pro-
jeciad RAM growth, combined with low BIT/BITE
performance, could lead Lo the program not being
supporable from a manpower perspeclive with
programmed personnel. MANPRINT Assessment has
becn drafted addressing the impact of these issues,
The ASARC, upon recanvening, is likely o approve
tha proposed restructuring of the pragram, which
dalays he FUE by lwo years (o FY 85).

H Howllzer Improvement Program. A special
ASARC was convenad on 4 Sep 30 to resvaluate the
cost (three-lold increase since 1285 estimate),
production raadiness of the contractor (BMMY). Lhe
governmernt's acquisition strategy, and oparational
requiremenis. Mumerous changes have been insti-
tuted lo effecl improvements inthese areas, ASARC
leadership decided to award letter contract 1o BMY,
allowing for 44 howilzers (LRIP) o be produced.
However, before the FY91 option for another 60
vehicles is exercized, another ASARC will be held to
review the program. Full and Open Competition has
been moved up from FY 95 to FY 2. HIP will aliow
the Army to realize a savings, both projected and
avoidance, in the MANPRINT damaing of manpawaer,
personnel, and training.

B Mailing Lisl Updale. We are continuing to update
the MANPRINT Bullatin' POC mailing list. Usze the
Renewal Request form found on page 11 1o send us
correct malling infermation, and to indicate your desire
to be listed as a POG for your organization. The
Bulletin and POC List will continue to be sent ONLY 1o
thosa who respond. Mail or FAX the completed form
to e MANPHINT Directorale using address or FAX
number found on the form. Thanks!

| Bulletin Mailing Delay. We apologize for the
absence of a Seplamber/Oclober issue. Produclion
lunds were reallocaied to suppor qur lroops--a worthy
cause we feel sure that our readers will understand|
We hope to be back on track wilh this issue. Please
bear with s




DOD HFE Technical Group
Looks to the Future

Joseph A. Birt
Universal Energy Systems

Editors Note: This arlicle was M
reprinted with permission from the
August 1990 issue of the Human
Factars Society Bulletin.

in carly May 1930 al a plenary
sessien, the Departiment of De-
fenss Human Factors Engincer
ing Technical Group (DOD HFE
TG} tumed the aliention of s subgroups \oward
“future directions in a changing defense snvironment”
and hot issues for research, development, training, and
educalion,

Singe iis inception In the mid-70s, the DOD HFE
TG has been affectionately dubbed *Mother Tag™ by
itz government participants. The Mother Tag meets
semiannually 1o bring logather Lhe "grass rocls
movers” across the services, the Coast Guard, and
MNASA. Parlicipants share their ideas, plans, and on-
going ADTAE to enhance their future work and 1o
avoid duplications. The TG organization does not
formalize this cooperation in any bureaucralic way.

Subgroups often mest in conjunclion with the
Mother Tag, but some periodically hold independent
sessions. These subgroups include the areas of:
Systems Acquisition; Controls and Displays; Design-
ing lor the User; Human Factors In Aviation Screen-
ing; Manpower, Personnel, Training, and Safely
(MPT15) Integration; Human Faclars Tesl and
Evaluation; Manned Syslems Meodeling; Sustained
Cperalions/Continuows Operations; User-Compuler
Interaction; Worklpad Coordination; Human Factars
Slandardizalion Sleering Committee: and Technical
secigty/Industry. Molher Tag's special inleres!
groups include the arsas of Homan Faclors and
Syslems Salely, and Human Engineering Biomedical
Devices,

Perspectives and input Irem aulsidas the govern-
ment come Through inviled representatives 1o the
Technical Sociely/Industry subgroup. About 20
professional and industrial associations, including the
Human Facters Socicty, have sent representatives lo
lhe technical group meetings.

Highlights of Invitied
Presentatlons

The May plenary s8ssion wag
hosled by the Air Force Munitions
Systems Division of Eglin Air Farce
Base. Invited presentations
coverad the lollowing areas:

Crew System Ergonomics Information Analysis
Center {CSERIAC). Philip Insh covered CSERIAC's
products and services, including biblingraphic and
techinical inquiries and software products. (Govern-
menl and industry may paricipale in CSERIAC.)
One software producl, CREW CHIEF, permits
computer graphic simulation of an aircraft mainte-
nance technician to evaluate accessibility, strenglh
and visibility.

Naval Health Research Center Research Program
Cwverview. Steve Nice's overview described heal,
hydration, cold, high allitude, sleep, and drug studies
al the Point Loma {San Diego) lab and at remgte
locations such as the Persian Gulf.

Speech Intelligibility Testing Research. Astrid
Schmidgt-Melson addressed the activities of a digital
voloe processor consortium. She stressed the need
for comparahility and repeatability in speech tesling.

Performance Assessment Methodolagy (efiects
of drugs). In Fred Hegge's presenlation on drug-
related perdormance assessment, he asked how
performance and risk assessment tools fare interms
of performance, return o duty, miszions aifected,
information management, and qualily assurance,

Human Factors after the Cold War. Grace Waldrop
suggasied futurs emphases on low-intansily threals,
off-the-ghall lechnology, aulomaled manufaciuring,
lotal quality managemeant, training systems, and
operational systems--especially timely given the
considerable atfention focused on defense cufs and
pcace dividends. The future of human factors
capabililies within DOD and associated industries
was also discussad. Concern is emerging about
Conlinued an paga &




Maother Tag (continued from page 5)

maintaining such capabililies as national assaiz that
have developed under DOD.

Review of International Slandards Crganlzation
{150} Documeants. Gerald Chaikin discussed DOD
HFE TG subgraup reviews of new and revised 130
ergonomics standards and programs,

Designing 1or Performance-Under-Stress. Jefirey
Grossman discussed a joint program between some
MNavy cenlers o develop a technical basis for tactical
decision making while under slress. Incidents such
as Slamk and Vincennes stimulate this much-needed
research. The pregram will analyze and measura
decision-making processas, delemming combal-like
stress effects, use decision suppor principlas,
formulate training methods to counteract stress, and
cdevelop interfaces Ihat overcome declsion biases.

U.S. Air Force Alrcraw Error—A Taxonamy. Alan
Dienl discussed errors related fo Air Force avialion
Class A mishaps in Ihree calegories: procedural,
perceptual-motor, and decision making. He pre-
sented preliminary stalislics and case studies to
discuss error-ghains; decision-making concepls;
stress-related, risk-taking, and alliiude axamplas;
and performance demands related to ability.

Hot Issues

Inthe plenary session, each subgroup's chair
brigfly addressed hel issues that deserve ROTELE
emphasis from their perspectives. They also dis-
cussed an-gaing subgroup activities, including:

= Design for improved siluation awarenass

= Validalion of worklcad measures

« “Adaplive mediation” in user-machine allocation
= Availability, usability, and currency of models

« “Spec-ing” and tesiing human performance

= Fusion of multisensor information

« Decision making under stress

« Distribution of cockpit aulomation tools

+ Mission application of voice recognition.

Highlights from Subgroup Activities

« The Acquisition Subgroup is attending to the form,
substance, and human factors ramifications of
acguisition slreamlining.

= The MPTS Subgroup Is concemed with streamlin-
ing DOD-level documents as well as incorporating
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MPTS integration language. The subgroup was
chaliengad to focus an “macro, multidisciplinary
early analyses.”

» The Designing for the User Subgroup noted that
CSERIAC has sent a survey o 5000 polential users
al human factors information.

» The Sustained/Continuous Operations Subgroup
imeracled with a panel of operafional pecple whe
gave their views basad on operalions under slress.
Caplain Rogers of the Vincennes relatad his experi-
ences in Panama.

«The tri-service Human Factors Standardization
Sleering Committee (HFS3C) meets with the DCD
HFE TG and is respensible for obtaining infermation
from defense and industry organizations for use in
drafting a DOD HF Standardization Documenls
Program Plan. Mike Armstrong, who chairs the
HFSSC, noted that DOD's desire to cut back on the
usc of specs and standards, and the fact that human
factors standards don't really reflect current lechnal-
agy, represant hot 1ssues.

For more tnformation, contact the Human Factors
Soclety, Inc., P.O. Box 1388, Santa Monica, CA
90406; (213) 354-5763 or FAX (213) 394-2410.

IMA (continued from page 3)

ity of the systems themselves are examples ot why
MANPRINT must be applied to IMA, Automation
louches evary aspecl of soldiers’ daily lives, from
aating in lhe mess hall to movement of housahold
goods ta dacisions that will guarantee viclory on the
battlefield. Numerous recent articles have addressed
the growing "software crisis” (e.g, Military Forum, July
1982). They discuss the use of increased computer
coda and Ltha resulting complexity not only in soldiar-
machine interface, bul also in the test and mainte-
nance of the scitware itzell.

The MAMPRINT and IMA communities musl
goordinale the sleps required 1o see 1hat this impor-
tant arca of new technology and systems is no longer
a “forgotten area.”

For more information, contact Bab Rivigllo, HAY
Systams, Inc., 2000 M Street, NW, Suile 600, Wash-
ington, GC 20036; (202) 223-37035.

NEXT ISSUE: What's Being Dona Aboul It.
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Upcoming MANPRINT Training

The Army Logistics Management College (ALMC) will be conducting all MAMNPRINT
Senicr Training (MSTC) and Staff Officers (MSOC) courses effective 1 Cctober 1880,
This training conslsts of a 1-week MSTC and a 2-week MSOC. Military and government

civilian personne! may apply for these courses through their local training offices. Induslry personnel may
apply through their government contract administrator. There is a tuition charge for industry personnel
of$46.00 perclass, perday, unlessothenwise waivered. If additional informationorenrollment assistance

is required, contact the MANPRINT Course Director, Mr. Morman J. Walsh, Jr., or any member of his slaff al AV
£87-2156/3250 or COM (B04) 734-2156/3250. The current FY 81 course schedules are shown brelow.

Class
Mumber

91-002
91-004
91-003
91-008
91-007
81-008
81-005
81-008
g91-010

Mumbar

91-001
51-002
§1-004
91-003
21-502
S1-005
91-006
o1-007
81-008
81-501
91-009
81-010

MANPRINT Training Schedule

MANPRINT Staif Otticers Course (M30C)
{Length 2 weeks; Course Administration Numbsr ALMC-MS)

Class Applicalions Dus Locafion
Dales at ALMT

28 Jan - 8 Feb 91 14 Dec 90 Ft. Lee, VA
18-29 Mar 91 01 Fab &1 Fi. Lee, VA
15-26 Apr 81 01 Mar 1 Ft. Lag, VA
13-24 May 9 27 Mar 91 Ft. Lea, VA
03-14 Jun 91 18 Apr €1 Ft. Leg, V&
17-28 Jun 91 02 May 91 . Fl. Lee, VA
08-12 Jul 91 24 May 91 Fi. Leg, VA
19-30 Aug $1 & Jul 91 FL. Leg, VA
09-20 Sep 81 26 Jul 91 Fi. Lee, VA

MANPRINT Senior Training Course (MSTC)
fLength 5 days; Course Adminisiration Mumber: ALMG-MT)

Class Applications Due Location

Dates at ALMC

26-30 Mov 80 12 Ot 90 MIGOM, Redstone Arsenal, AL
10-14 Dec 80 26 Oct 90 FL. Benning, GA

14-18 Jan &1 30 Mov 8940 Fi. Gordon, GA

04-058 Mar 91 17 Jan ¥ CECOM, FL. Monmouth, NJ
11-15 Mar 91 01 Feb 81 Ft. Belvoir, VA

Cancelled

Cancelled

01-05 Apr 81 15 Feb &1 AVSCOM, St Louis, MO
0G-10 May 91 22 Mar g1 Ft. Bucker, AL

22-26 Jul 81 07 Jun @1 Fi TRADE, Orlando (FL
2% Jul-02 Aug 91 14 Jun 91 TAGOM, Warren, MI

12-16 Aug 91 28 Jun 21 FL. Khox, KY
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Integrating Soldier/User Concerns in Designing
the Individually Carried Record (ICR) System

Chiris Oechialing
U.S. Army Soldier Support Center, Combat Davalopmants Directorate

The Individually Carried Recard (ICR)
syslem 1s a soldier-carried record that
electronically inlarfaces with unit auloma-
tion. To undergo successful implementa-
tisnand fleurish as a system, the ICR must
conform io the lenents of MANPRINT.
Although the ICR concepl appears simple
and stralghttorward, the rasultanl man-
maching aquation is quite complex. Sev-
eral MANPRINT issues mustbe addrossed
befare the ICH can be fielded. Laying the
ICH concept over the MANPRINT grid
loress the concepl developer and the ma-
terizl devaloper to evaluale the system’s impact on
manpoewer, personnel, raining, human factors, syslem
safety and health hazards.

The ICH Sysiem

The ICR System consists of the Individually
Carried Record that each soldier will carry; an
interface device that connecls lo a unit's compuler la
permil communication with the soldier's ICR; a
portable reader/writer that will permit ICR transac-
tinhg away fram the unit's computer; and soflwars to
permit applicalion by the functional users. Six
functional communities are prasently fargetaed to use
the ICK system: personnel, finance, medical,
legistics, legal, and military police. Therelore, each
hardware component, as well as common and uhigue
user application software, musl be raviewed in light
ol MANPRINT considerations.

During early prototype developmant of the Soldier
Data Tag (SOT), the ICRs predecessor, considar-
ation was given to the size, shape and color of the
data carrier, and the application sottware. Unforiu-
nately, MANPRINT had not yet arrived on the scene,
and vendors and concept developars often consid-
gred tradilion mare than the panciplas of MANPRINT
when ollering their designs o the Army. Had we
impiementad the SDT without MAMPRINT cansider-
ations, the results could have baen disastrous. The
first concept lests of the SDT did provide several
clues to fulure design of bolh hardware and software

which were later detailed in 1he IR
System MANPRINT Management Plan
(SMMP).

Shaping the ICR Sysiem

Manpower. Ths Army's manpower
piclure will ultimately aftect the culcome
ol lhe fielded ICH. Concerns by man-
agement In each fundlional community
invalva the workload brought on by the
introduclion ol the new syslem. Most
user communilies are now having to
work with less manpower than they had ten years
ago; the larecasts for the next decade do nol appear
to allaviate this problem. Therefora, the ICR system
muzl be designed lo operate effectively with reduced
resources, and al lhe same time, parmit maore wark to
be done. As lhe ICR hardware and software are
designed, emphasis must be placed on the speed of
gach transaction or cparalion thal musl be main-
tained while relaining a high degree ol accuracy or
proficiency. Transition methodologies alsa need to
be viewed in terms of efficiency and impact an the :
present workforce. E

Personnel. Parsonnel thal are largeled 1o use the
sysiem ara those who presently provide soldier and
administrative support in lhe functional communities.
These end users will have to demonstrate proficiency
using automation instead of paper, in several envi-
renments, and wearing different kinds of clothing, to
include MOPP gaar.

Commen software, such as thal used to ocpen a
file on the ICR or updals an entry on the record, will
have lo be wrillen lor and tesled by the full range ot
MO5 uzers from all six functional communities.
Lser-unique scltware, such as division medical
applications, will require medical personne| to jurdge
its functionalily befors il can be fielded. Foriunately,
enough "user friendly” sofiware has been proliferated
over Ihe last five years to provide most autemation
users wilh a good reference poinl from which lo
judge new software.




The handheld readeriwriter and the interface
device must be designed to accommodate the
combat soldier wilh the same MOS as the scldier
who works in garrison. From the early trials of the
SDT, it was learmned Lhal functional users of the paper
system did not have to be compuler specialisls 10
use desk top compulers. The challenge in ihe future
development of the ICR system will be fo provide a
small handheld ICR readarwriter Ihat can be used by
the target audience withoul requiring a higher qualily
worlkdorce ar MOES skill level.

Training. With some unit automation already in
place, trainers may already be aware of what training
will be necessary when intraducing the ICH system.
An early discovery during SDT testing was lhe
amount of formal training required by users 10
become proficient with the application software. The
time allotted for initial training was approximately
three timeas as long as needed to oblain proficiency.
Nuring future ICR testing, trainers will continue to
review Lhe training necds of the end user. Embad-
dad lraining on the functional user's host system,
tulorial software, and unit training during the early
slages of implementation are now lorecasted for the
|CH sysiem.

Human Factars. Both the soldier who carries the
ICR and the user of the handheld reader and the
inlerface device will be concemed with the size,
shape, weight, color and technolegy used. Field use
and acceplance ol the portable unil will depend in
part on its size, weight, material composition, key
pad, display screen, power requirements, and how i
can be carried and operated, Scldiers will revert
back o {he “slubby pencil” mode if the avlemated
system is difficull 1o use or too cumbersoms. One
consideration in the design of the 1CR is how it will
be carried or worn by each soldier and any problems
assccialed with any particular made of carrying.
During the 1383-84 S0OT concept tasls, it was
lsamad that there was no crilicism by the soldiers in
how they carried the S0T, whether carried around
their necks an a chain, placed on their key chains or
I wallets or purses, or carried in pockets. However,
ihe only soldigrs o lose or nol have Llhe SDTs during
lesling were those who carried the SDTs in their
pockets, Uscr groups, that Is, medical, tinance and
Fersonnel, did not object to how 1he SOT was
presented for ugs al the unil's computer, but most of
the applications were not time-sensitive and reflected
@ peacelime scenario. Fulure lests of the ICR must
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explore where and how the ICR will be worn or
carriad both on and off the batllefield.

Safety and Health Hazards. The salety of the
soldier who carries or wears the ICR, as well as
users of the IGR hardware, will require an evalualion
of the “signalure” that is produced by the equipmenl,
that is. the electronic emissions thal might be ds-
tected by the enemy. In the case of the ICR system,
ihis is cetainly applicable, especlally if a racic
irequency lechnelogy is considered for the fransfer of
information from the ICR to the reader.

Cither factors such a3 size, coler and detectability
of material used to encase the electronic memory of
ihe ICR also nced 1o be considared. Protection from
electric shock or other physical injury from the
inlarface device and the handheld reader/wriler, as
well as the data carrler, must be buill into the 1GH
hardwara design.

Securlty., An additional issue, although nel consid
ared a MANPRINT domain, is security, ICH systam
users must be concerned with protecting data
security lo ensure its integrity in order to reduce risks
ic 1he soldier. Concerns over who will have access
to the data, as well as who may be able to alter,
delets or add infermation stored within the record,
create spacial challenges for hardwara designers and
concepl developers. The data security issue is
parhaps the most commen ICR system concem
expressed by the Army today. This will necessitale a
data camier dasign with on-board logic, as well as
implementation procedures that require audit trails
and supervisory reviews of critical dala changes.
Parlable readerfwriters and unit computers will have
to use software that limits the use of the ICR system
to authorized persannal only.

In summary, there are many MANFPRINT con-
cerns relevant 1o the development of the ICRH syslem.
Applying the MANPRINT principles to hardware and
soilware design at each stage in the developmeant
gycle will ensure that the ICR syslem is & solution
rather than a burden ta both the seldier and the
unational user.

For mora information, comtact Cheig Qeahialing,
Soldier Support Centtar, ATTN: ATSG-008, FL.
Benjamin Harrision, IN 462165700 A V G98-3792 or
COM (317 542-3792.




