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The Director's Corner

Greelings to a community that makes a dilference

— for achieving viclory at the least cost possible ta
soldiers,

Upon assumption of MANPRINT Directorate re-
sponsibility, I have reviewed the program's history. In
|| the beginning, MANPRINT conceptualized the entire

systems life cycle as its domain, Afterall, soldiers are
| tequired Lo operate, cmploy and maintain systems from
the time they are new until they are old and replaced
or removed. As madernization funding swelled,
MANPRINT naturally concentrated on the acquisition
phase. As acquisition diminishes, MANPRINT will
gradually shift attention to the other phases of the Sys-
tems life cycle. Thus, MANPRINT will continue ta
maintain its allention on the acquisition phase, but it
will be increasingly attentive to post-fielding issues.

Jack I, Hiller
Director for MANERINT
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MANPRINT IN FORCE
DESIGN AND DEVETL.OPMENT
Rosslyn Westpark Hotel, Arlington, Virginia
November 14-16, 1995

It's that time again to be-
f-.. pinmaking plans to attend the

i 1995 MANPRINT Practitio-
ners Conference. The plan-
ning for this conference began
the same day the 1994 confer-
ence ended. The theme will be in keeping with
and supportive of the major initiative facing the
Army today, FORCE XXT. Present plans call for
the conference to be held at the same location as
last year, now known as the Holiday Inn Rosslyn
Westpark Hotel in Arlington, Virginia, Novem-
ber 14-16, 1995, We started our planning early
and took great pains in our preparation to pro-
vide the best possible fornm for our practitioners
Lo have a rewarding, professional experience. The
overarching goal and purpese of the conference
is ta:

1995 MANPRINT Pracﬁtioners Conference

¢ Provide information on the current status and
future of MANPRINT:

*  Aftract Army wide support and visibility for
the program;

* Provide vpportunitics for hands-on instruc-
lion; and

* Conduel a forum wherein the practitioners |
can exchange information and network., '

The new Director for MANPRINT, Dr. Jack
Hiller, will host the conference and we are plan-
ning and expecting an exciting array of guest
speakers. In the very near term, invitations to
address the conference will be issued to a variety
of ARSTAF and Secretariat leval principale, Dii-
rectors of our Research and Developiment activi-
lies, and action officer level MANPRINT practi-
tioners. All of our speakers will have FTORCE
XXT as one of the major activilies on their view
screen for the next several yeurs.

The workshop subjects we have planned this
year will range from how (o acquire and usc the |
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Recent Department of Defense initiatives for ag-
quisition reform have generated a welcume interest
in the reduction of excess documentation require-
| ments, empowerment of lower level decision mak-
ers, and acceleration of the overall process for fisld-
ing effective systems which exploit emerging tech-
nologies. Streamlining the acquisition process should
not, however, cause us to releamn past lessons on the
need to recognize personnel and training requirements
In system design. Demonstrations of the crilical rale
of human performance in sysiem opetation have been
all oo prevalent in major incidents that have provoked
public awareness, including: the accident at Three
Mile Island; the accident at the Chemobyl nuclear
pawer plant; the aceidental shootdown of an Iranian
commercial airliner by the USS VINCEN NES; and
most recently, the accidental shoutdown of two US,
Army helicopters by a pair of U.S. Air Force F-15¢
over nevthem Irag in 1994, similarly, weapon sys-
tem failures in the past, having been traced back to
faulty system controls, operator or maintainer train-
ing deficiencies, or personnel shortages, led DoD 10
direct attention to human-system integralion (HSI)
requirements in systems acyuisition (Dol 5000.1,
20040.2), in compliance with Title [0, Section 2434,
The Army's implementation of HSI is incorporaled
in its Manpower and Personnel Integration
(MANPRINT) program,

Within the Army, the MANPRINT program
| evalved from concerns about lack of adequate con-
sideration of human factors, manpuower, personnel,
and training (HMPT) issues in the WEApOon system
acquisition process. The Army Research Institute's
Reverse Engineering Program, initiated in r25ponse
| to guidance from General Maxwell B, Thurman, docy-
mented shortfalls in system design and perfurmunce
resulting from inadequate aticntion to HMPT issues 2
This inquiry examined four MAjor, CUTENt programs:
the initial version of the STINGER man-partable air
defense system, the Multiple Launch Rocket System
(MLRS), the BLACK HAWK helicopter (TTH-60A),
and the Fault Detection and Isolation Subsavstam
(FDIS) of the M1 tank. The purpose was to examing
these programs in detail to determine what was done
with respect to HMPT and what else could or should
have been done to improve the resulting systems, in
terms of performance effectiveness with the soldier
i the loop and costs.

Major conclusions from the Reverse Engineet-
ing Program for each of the systems were as follows:

Why MANPRINT Makes Sense for Streamlined Acquisition!

Dr. Jack Hiller and Dr: Tom Killion
MANPRINT Direcrorate

+ STINGER

— The complexity and demands of the
STINGER engagement scquence created sig-
nificant training and operational problems,
particularly in the areas of target acquisition,
tracking and ranging, and lack-on/firing 2

= Ground clearance requirements to avoid back
blast and flying debris resulted in either seri-
ous limits on elevation or to nse by a very
small parcentage of the soldier population
(i.e., 98th percentile for height).

- System requircements were not fully specified
in terms of soldier performance (e.2., man-
portability was never defined).

= The lower mental category soldiers, wha corn-
stituted a large portion of the population of
gunners, could not operale STINGER to mesat
the required single engagement kill probabil-

ity,

* MLRS
— Reqguirements and system assessments were
addressed in terms of machine, et man-ma-

chine system performance (total svstemn per-
formance).

— Maintenancc issues led (o a decision to cre-
dle a new MOS (27M) for direct support
maintenance relatively late in system devel-
opment, increased manpower demands be-
yond initial planning, and a need for 2 main-
tenance training device which was to be de-
livered two years afier Initial Operational Ca-
pability,

= MLRS Sclf-Propelled Launcher Loader
(5PLL) personnel were initially above aver-
age in terms of mental category. There was

" no evidence that this was necessary or what
the consequences would be if skil] Ievels wera
lower

* BLACK HAWEK

— Asscssment of reliability, availability, and
maintainability (RAM) performance and
scoring crileria used during testing permit-
ted exclusion of seldiceproduced failures,
resulting in unrealistically high estimates of
system (i.e., man-maching) performance,

— Failume to operationally define the require-
ments for missions, includin g nap-of-1he-
earth and night flying, led o ncomplete test-

ing from the HMPT viewpaoint, In 1934, the |

age 2
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Army Safety Center reported that half the
BLACEK HAWK accidents to date were at-
trilbutable to human crror.

- MOS8 67T (BLACK HAWK repairer) masn-
power was underestimaled by 21% to 600%
(various estimates), necessitating recruitment
efforts to obtain required personnel and a sig-
nificant training “surge" at Fort Bostis.

— Compensating for delays in acquisition of
Mission Flexibility Kits, Peculiar Ground
Support Equipment, Test Measurement and
Diagnostic Equipment, and flight and main-
lenance simulalors cost significant time,
maney, and effort.

= MIFDIS

— M1 requires complex tronbleshooting skills,
vel the MOSs selected as organizational me-
chanics were lower in mental aptitude than
either M1 tank crewmen or the general popu-
lation of soldicrs Army-wide,

— Ag early as DT/OT 1I, maintainers showed
limited understanding of system functions,
inzbility to identify accurately basic laults,
and limited facility in using technical manu-
als.

— M1 Simplified Test Equipment (STE) was so
unwieldy, difficult to transport, and difficult
to connect Lo the tank that it actually discour-
aged its use.

= Volatility in the M1 maintenance training pro-
gram severely hampered efforts to assess its
effectiveness.

The results of the Reverse Engineering Program
contributed directly to the initiation of the
MANPRINT program, which promotes an integrated
approach to the design of the entire systems life cyele,
from R&D through post fielding modifications.
MANTPRINT domains now include: Manpower; Per-
sonnel; Human Engineering; Health Hazards; Train-
ing for operators, maintaincrs, commanders and units:
System Safety; and Soldicr Survivability.

Even with the creation of MANPRINT, alloca-
ticn of resources (o the domains has been too thin to

(| prevent new problems from inadequate atlention to

soldier considerations in system design. Examples
includa:

*  Alter initially convening a system safety work-
ing group for the OH-38D helicopter, it did
not reconvene for  years (1985-1989), dur-
ing which time numerous modifications weara
made to the aircraft.

* Initial use of panel lighting for the Single
Channel Ground and Airborme Radio System
(SINCGARS) which was incompatible with

the lighting requirements of the Aviator's Night
Vision Imaging System (it was five times too
intense) (1990),

= Inattention to the MOSs needed to operate and
maintain the Commmand and Conlrol Vehicle
(CZV), potential for requirements for increased
soldier quality for the C2V, and significant lags
in training development (1993).

On the other hand, cffective application of
MANPRINT to the design process can yield signifi-
cant henelits, A stellar example is the Comanche pro- |
gram, where an estimated $3.29 biflion cost avaid-
ance was achieved through aggressive application of
MANPRINT principles,!

Another example is the XM93E] Nuclear, Bio-
logical, and Chemical Reconnaissance System
(NBCRS), at a cost of $1.7M per cupy. Because ini-
tial workload assessments indicated operator over-
Inad, ercw member tasks were autormaled  or re-
assigned Lo other crew members when the system was
recanfigured [or 3 soldiers in place of the original 4.
However, the syslem was evaluared "nnt operalion-
ally suiteble” during Initial Operational Test and
Evaluation (IOT&FE), primarily because the 3-man
crew workload redoced mission performance 1o un-
acceptable levels. Using a human figure model and
the Hardware versus Manpower (HTARDMAN) 111
modeling methodology, the Army Research Labora-
tory assisted the Product Manager with the design of
a medified workstalion configuration which was es-
timated to reduce mission perfomance time by 12%
and reduce operator workload to acceptable levels for
the 3-man crew. The HARDMAN III modeling also
allowed the Operational Evaluation Command to re-
duce: the amount and cost of follow-un testing of the
medified syatcm.

To avoid problems and ensure effective applica-
tion of MANPRINT to system acquisition, thers is &
need for: (1) enhanecd education and sensitization of
program managers and decision makers to its valuc- |
added for optimizing syslem cost and performance;
{2) continuing influence and leverage from an inde-
pendent functional proponent (DAPE-MR), to ensure |,
that effective policies and procedurcs are applied; (3)
MANPRINT representation on Integrated Product
Teams and Concept Exploration Task Forces; and (4)
inclugion of relevant soldier performance data and
erileria in cost and performance trade-ofT analvses and
milestone decision erileria,

MANPRINT principles applied to Army design
engineering create user-centered, relinble and main-
tainable systems, leading to significant reductions in
life-cycle costs and increased mission effectiveness.
Application of MANPRINT can also contribute sig-
nificantly to system performance throughout the lifc
eycle via its application to system upgrades,

{comntinued on Page 4) |
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|| horizontal technology integration, and pre-planned
product improvemeants. However, the greatest lever-
age can be attained by altention o MANPRINT sarly
in the acquisition process, incorporating soldier con-
siderations in the Integrated Product/Process Devel-
opment Team al program initiation, helping to avoid
many problems not found by the present acquisition
system until IOT&E.

| The auiors want to express their appreciation to Mr Walter
Hollis, Deputy LUnder Scoretary of the Army (Operations
Rescarch), for his helpful comments on an eardier varzion of this
article,

*  David M. Pramisal, CI. Harlel, J.D. Kaplan, A, Marcus &
LA, Whittenburg (January 1985} Reverse Fnpgikearihg: Fuman

Factors, Manpawer, Personnel, and Training in the Weapon Syvs-
tem Acguisition Provess [Technical Report 6597, Alexandcia, VA:
U.S. Army Research Institute for the Behavivral and Secial Sci-
ences.

It should be noted tat o number of the steps that contribeled

Lo the complexity of the aperaring sequence relared to the Identi- |

fication Friend or Foc (IFF) provess. These steps were irmelevant
o the use of the Stinger in Afghanidtan, thereby significantly
simplifying the operation.

4 5 R.Yawn,).T Skonieczoy & LE. Minninger (Jamary 1995}
MANPRINT/Human Sysiems Integrotion laflvence on Camanche
Design & Development Fragram. St Lonis, MO The Analytic
Sciences Corp.

ATTENTION
MANPRINT PRAC-
TITIONERS - as noted in
i the last issue of the
MANPRINT Quarterly, the AIS MANPRINT
“How To" Guide is available for distribution. The
guide is available in hard copy or on a floppy
disk. To obtain a copy of the Guide, please send
your name and address to the MANPRINT Quar-
terly office. If you have already sent in your re-
quest, don't worry, we are [illing thase requests
as fast as we can. The "How To" Guide is being

| Getting the

Word Gut

added to Version 3.0 of the AIS MANFPRINT
Tool. LTG Stroup, the DCSPER, has asked the
MANPRINT Direclorate to coter the Internet, so
we are in the process of developing a pratotype
layout for a MANPRINT "Home Page" {or the
World Wide Web, The target date for comple-
tion is July 1995, The Internct connection will
allow our industry partners access to the
MANPRINT network. This planned Internet con-
nection will replace the envisioned MANPRINT
Bulletin Board. Look for more information on
this effort in upcoming issues of the Quarterly.

— —

MANPRINT "How To" Guide to a MANPRINT
Lessans Learned workshop for a given program.
The Lessons Learned workshops will be pre-
sented by a selected propram manager from the
antomated information system world and a se-
lected program manager from the maleriel side.
We will ask them to present their workshop in a
forum that will allow participation by the PM
offices, TRADOC or [unctional proponents, in-
dustry, PERSCOM DCSPLAMNS, and the Human
| Rescarch and Engineering Directorate (ARL).
|| This presents some sipnificant challenges. and
will be very benelicial o all our practitioners.

Who should make plans to attend? All
MANPRINT practitioners everywhere!! We
wanl all MANPRINT practiioners, MANPRINT
specialists in the R&D and Tech Base arca, in-
dustry representatives, and anyone wilh a gen-
eral interest in the program to be there.

1995 MANPRINT Practitioners Conference (coni'd.)

LTG Stroup, the DCSPER, will be asked to |

open the conference this year, provide the
DICSPER's perspective, and present the first ever
MANPRINT Practitioner of the Year Award. The
DA Circular for the award is in final staffing and
will be submitted for publication in the near fu-
ture. Should the circular not be available in the
early summer for distribution, DAPE-ME. will
publish by separate message the nomination pro-
cedure and criteria that will allow the board to
make its selection. We will select one practi-
tioner from the materiel or automated informa-
tion systen community, and one practitioner [rom
the combat developer or funetional proponent
area.

Final details for the conference and preregis-
tration information will be published in the Fall

issue of the MANPRINT Quarterly. Look for- ||

ward to seeing vou there. Mark your calendar
now and make your plans to attend,
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A team led by Teledyne Vehicle Systems has
recently complizted the Common Chassis Advanced
Technology Transition Demonsirator (CCATTL) con-
tract. Considered a key element of the Army's Ar-
mored System Modernization (ASM) initiative,
CCATTD had three primary products:

= ASM vehicle systems designs
= Electrunic integration demonstrations

= A hizh mobility test chassis

Development of these products was supported by
a full range of tailored MANPRINT tasks.

Yehicle Systems Design Effort

The central theme of ASM was developiment of
a family of combat vehicles characterized by modemn
combat technology to achizve fighting superiority
and extensive inter-vehicle commonality to maxi-
mize procurement and life eycle cost savings.

The central design issue of the CCATTD contract
was concept definition of a commaon chassis with the
flexibility and growth potential to accommeodate a
complete range of future combat systems whenand il
each was tobe fielded. To insure this accommodation,
it lailored syslems engineering effort was established
for the concept design of sixtezn individual heavy
chassis syslems. Special emphasis was placed on the
first systems o be felded. Initially (his was a future
tank (the Block II); evenlually the atillery system
(AFAS & FARV) was eurmarked as the next vehicles
o be fielded.

Although MANPRINT requirements, trade stud-
ies, and design reviews were incorporated into the
uverall systems engineering effort, the most critical
factor ensuring effective design influence was the
management emphasis given lo concurrent engineer-
ing and active participation by MANPRINT person-
nel within the ongoing desipn effort,  Advice was
asked for, given, and insisted on; “after-the-fact”
criticism was considered too little—too late. Given the
scale and pace of the program, no other approach
could have proved effective.

Management support for an effective mock-up
policy was also nolable. Mock-ups were considered
design tools to be hammered together, tested, evalu-
ated, disassembled, and re-hammered together in al-

| ternative gnises, Althoughmarketing personnel would

have preferred neatly painted “final designs™ for “ex-
hibition,” a “no painling, sanding or finishing” policy
ensurcd that mock-ups remained clearly focused on
engineering issues of work space, component inte-
gration, and accessibility. Working mock-ups were

MANPRINT in the CCATTD/ASM Contract
by Dick Pardini g
MANFPRINT Manager, Teledyne Vehicle Systems

developed for power plants, vision systcms and crew
stations. A troop compartment mock-up of the heavy
infantry fighting vehicle provided an opportunity Lo
test troop capacity, configuration, stowage, aml dis-
mount times using infantrymen from a locnl National
Guard unit. The full-scale AFAS mock-up ultimatcly |
went through three iterations.

The one ASM desipn element with the greatest
soldier impact was definition of a common crew
station.  Like other ASM common elements, the
{largely electronic) crew station had to be Mexible
enough to effectively perform an extremely diverse ||
set of crew functions and modular enough o be
accornmodated in a wide varely of future crew
spaccs.  For reasons of survivability and combat
effectivencss, ASM also envisioned extensive task
and role shifting between individual crew stations
{often referred to as “reconfigurahility™).

By generically analyzing a full range of operator
tasks and task types for the five primary systems—
tank, IFV, arlillery, resupply and combat engineer
vehicles-HFE personnel were able to identify a full
range of likely crew functions, tasks, and task types
which the common crew stalion would need to ac-
commedate.

The final concept was simple and highly modular.
It included two common control/display consoles, a
sot of [ixed-function switch panels, and provisions for
any Lype(s) of handle controller (or other input de-
vices) required or desired by the user,

The commen control/display conscle concept was ||
optimized for a worst cass, mobile environment
Programmable bezel switches with software con-
trolled labels and icons were used extensively. The
concept emphasized simplicity and immediate access
to ¢nlical controls while providing tactile, visual, and
sound leedbaek. A common electronic menn struc-
ture utilized clusters of lunctionally distinct screens,
each identifying a distinet software CSU. The major-
ity were ASM common, 2 minimal number were
vehicle specific. Primary operator screens were all
one level deep; salely critical functions were always
“ane puzh button away.” Hand controller aparation,
a function of the particular display screen selected,
incarporated entirely conventional motions for each
of its various funclions—i.e., gunning, driving, etc.

Elcctronic Systems Integration

The program’s electronic integration demensica-
tions provided the oppartunity (o test the applicability
al the eommon crew station concept lo particular

vehicle systems. A facility called the Systems
{rantinued on Page 6)
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Integration Laboratary (SIL) was intended to test and
demonstrate the integration of critical ASM common
core elecironic concepts, saftware modules and
| baseline functionalities, A second objective was vali-
| dation of processing requirement predictions.

Unlikethe ATD program (Seec MANPRINT Quar-
terly, Winter, 1995), MANPRINT cxploration was
nat the primary imction of the artillery system simu-
lation developed in the CCATTIVASM SIL. Yet
MANPRINT issues were an inherenl part of the
tundamental electronic approach.

Tnitially planned 1o demonstrate its basic capa-
bilitics employing Black I1I functionality, the Iransi-
tion to AFAS/FARY proved an unanticipated fortu-
itous test of the soundness of the initial common crew
| station approach.

Focused task analysis and rapid prototyping werc
knitted together within an AFAS and FARV artillery
system scenario lo support the detailed man-machine
allocations and control/display Soldicr-Machine In-
terface ( SMI) needed to support the electronic/soft-
ware demonstrations,

Although by no means presenting a complete
SMI, the SIL was able to demonstrate the specific
atlaptability of the basic common crew station con-
cept to AFAS and FARV, and within that set of
functions, the flexibility to accommodate a wide
range of alternate “standard-lock-and-feal” ap-
proaches,

Most importantly, the SIL. was able to demon-
strate the ability of operators 1o readily adapt to
clectronically switching crew roles at individual crew
stations. As the SIL's simulated AFAS halted to
shoot, forinstance, surveillance and secondary weapon
contral complete with changes in display screens and
handle functions, automatically switched from the
commander to the driver. Many other such role tran-
sitions wore used.  Yet operators experienced littla
difficulty with either this type of role switchin gorthe
constantchanges indexterity functions required. Over-
whelmingly, these transitions were quickly taken for
pranted,

Critical operational and safety issues wers alse
effectively assessed. If AFAS is lo meet its proposcd
firing timeline goals, fire mission Processing must be
automatically initiated and crew tasks minimized. OFf
greatest importance o MANPRINT, the SIL demon-
strated (in real operating soflware) the practicality of
maintaining cffective o perator control withina highly
automated system which, of necessity, must employ
positive control using a “press-lo-keep-going” ap-
proach to human intervention.

Lessons learned in the SIL for follow-on pro-
grams included the importance of early and continu-
ous user feadback, a need for quick turn around of
rapid prototyping, and an absolute requirement for

SMT design to stay well integrated with and well
ahead of the software coding and debugying sched-
ules.

Future technical implementations of these les-
sons may rely on systems like the Virtual Application
Prototyping System (VAPS) which, when fully de-
veloped, will generate its own object-oricnted soft-
ware code directly from rapid prototyping. The orga-
nizational solution to effective electronic crew sta-
tions will depend upon truly integrated, nulii-disci-
pline product development teams. To design a totally
effective crew station package, MANPRINT, clec-
lronic, software and uther engineering disciplines
must work in an effeclive cross-discipline environ-
ment more closely than ever before. The advent of
concepts for embedded decision aids, maintenance
and technical help emphasizes this need even further.

Mobility Demonsication Chassis

In its final embodiment, the mobility demonstra-
tor, known as the Automolive Test Rig (ATR), em-
Pleyed an advanced turbine engine, light weight hull
structure and hydropneumatic suspension ta provide
a platform for assessing the fulure applicability of
electric drive transmissions in 30-ton weight class
tracked vehicles. (See Figure 1)

Although, again, the ATR was primarily focused
on mobility, not MANPRINT issues, use of an
electronie drive-by-wira contral system allowed ex-
ploration of the practical ergonamics of role shifting ||
under mobileconditions, Figure 2 shows ATR driver’s
station. Station layout was a derivative of the ASM
crew station concepl, In addition, the station incorpo-
rated three different implementations of handle con-
trollers:

* A “conventional” driver scheme using foot

controls for the accelerator and brake and a
two-handed yoke for steering.

* A two-handed “gunner’s” type yoke contral-
ler integrating all three driving functions.

* A work-space cfficient single-handed
“commander’s” side-arm controller integrat-
ing all three functions within a single assem-
bly.

Drive-by-wire also allowed driving fram any one |
of several locations using the expedient of moving the
single-handed controller to different mounting loca-
tions. Handle shaping response characteristics were
similar to those outlined in MIL-HDBK-759A.

In testing, all three contro] schemes proved ac-
cepteble, even natural, and with litlle or no "ri-
leaming™ reyuoired. Most surprisingly, uperators fa-
vored the two-handed yoke controfler— (ke very one
which HFE personnel initially believed would prove
most awkward to drive,

Page 6
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Figure 1

Overall, testing in the STL and ATR indicated
the basic adaptability and even “naturalness” of
the advantages of electronically-based crew sta-
tions. All this is good news for the future vehicle
integrator.

Transitioning to AFAS/FARYV

Lessons learned during CCATTD {added ta
those of ATD) have already been applied to the
advanced artillery program, recently named CRU-
SADER. Most prominently, CRUSADER fea-
tures an all-discipline Integrated Product Team
(IPT) development philosophy. Among other

ope g Corrroler |55

_._'_,_,.,-o-""

Fipure 2

advantages, this approach is consciously intended
to encourage, even require, continuous but cost-
effectively tailored MANPRINT invalvement in
the early design process. CRUSADER's elec-
tronic crew station IPT, for instance, prominenlly
emphasizes a continuous welding of human engi-
neering and software efforts. The automotive (or
chassis) IPT, which subsumes the physical crew
space, ciphasizes extensive Soldier Survivabil-
ity design efforts. Qther CRUSADER program
elements provide equally significant MANPRINT |,
emphasis

While canoeing with my tamily on the Flint
River in 1992, I noticed a flash of light far ahead
of 12 on the river, The light was a rellection of
the sun's rays off [he car in another canoes almost
1 mile ahead of us. Later that month, during par-
ticipation in a Dismounted Hattlespace Battle Lab
experiment, 1 noticed that I could oflen see [lashes
of light off the front of refllex collimator optics
from long distances. These flashes of light that
can be seen during civilian and military activi-
ties are called "glint"; and glint is a growing threat
to soldier survivability (SSv).

Recent literature about soldicr survivability
does not seem to include glint as a survivability

GLINT: A Soldier Survivability Issue
by Beth Redden
U5 Army Research Laboratory,
Human Research and Engineering Divectarate Field Element
Fort Benning

issuz, There is no mention of glint in the Infan-
try Lessons Learned Database at Forl Benning. |
The 55v parameler assessment list (PAL) doss |
not include glint under "Component I1: Reduce
Detectability” that assesses a system's physical
signature as it affects the systom's detectability
by threat forces, Other signatures such as the
system's silhouette, thermal signatare, olfactory
signature, and acoustic signature are covered, but
glint is not. How many times has glint from sol-
diers' optical deviees or other equipment given
away Lheir positions and led to engagements by
an adversary? Unfortunately, no ane sesms to
have an answer to that question — even for peace-

(continuad on Page §)
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time force-on-force training excrcises. A look at
historical battlefield accounls does, hawever, pro-
vide insights into the glint issue. Three compel-
ling cornbat accounts of target detcetion becanse
of reflectivns are provided to illustrate the im-
portance of glint reduction.

During World War 11, the top Soviet sniper,
Vasili Zaitsev, had more than 200 kills to his
ciedil. This sniper was so demoralizing Lo the
German troops that Hitler ardered the head of
his Wehrmacht Sniper School, Major Koning, to
personally go to Stalingrad to kill the Russian
sniper. After 3 days of heing pursued by the
German, Zaitsev positioned himself so thal the
sun would be behind him and used reflections
{lqum his opponent's scope to locale and engage

im,

During the battle of Guadalcanal, the Japa-
nese Army's second atlack on Henderson Airfield
was planned as a surprise assault from the dense
jungle to the south of the field. The U.S. forces
were warned about the coming attack when, on
October 24, a member of a 7th Marine patrol
noticed a reflection coming from a hilltep. The
source of the reflection was a pair or binoculars
held by a Japanecse officer. Our forces were
shifted in time to repel what was planned as a
surprise attack.

Glint was also a significant factor in the out-
come of the Baltle of Gettyshura. Reflections
from the Confederate Army's equipment alerted
the Union Army's General Warren to the extent
of the Confederate flanking position below him
on Little Round Top. The reinforcements he sent
for were able Lo prevent Confederate forces from
accupying Little Round Top and pouring cannon
[ire down the Union line.

"The Soldicr's Manual of Common Tasks" in-
cludes tasks for equipment camouflage. Included
in performance measures for the self and indi-
vidual equipment camouflage tasks are require-
nents to "cover shiny parts of the weapon" and
‘remove or conceal all shiny objects such as
watches and rings.” The "camouflage equipment”
ask performance measures require a soldier to
‘cover all shiny areas of cquipment such as head-
ights, reflectors, mirrors, and windshields.” Tac-
ics, techniques, and procedures for avoiding en-
my detection are included in virtually every in-
lividual and collective task. Our soldiers are
rovided wilh camouflage patterned field uni-
orms, camouflage face paint, and weapons and
ther individual equipment with nonshiny sur-
aces. Combat vehiclés and crew-served weap-

ons have nongloss finishes, and camouflage nets
are provided Lo further reduce their visual signa-
fure, We leach camouflage techniques of using
natural foliage and terrain features to prepare po-
sitions that arc less likely to be visnally detected
from the ground and from the air When using
aptical devices, soldiers are unable to fully com-
ply with camouflage requirements and still be
able to execute operational requirements. The
soldier becomes vulnerable to detection each time
he removes oplic covers.

Considerable time and effort go into teach-
ing our soldiers proper camoutlage, cover and
concealment techniques, but we have done little
to prevent glint from optical devices. Soldiers
must be given the means to prevent glint from
the eyeglasses, binoculars, night vision goggles,
sights and so forth. Ttis especially important that
the sniper be able to move into and occupy a po-
sition without being detected. Glint reduces the
capability of our soldiers to use the element of
surprise. It is an obvious signature that can key
even a marginally trained counter-observer to
detect troops and allow him to position weapons
for accurate return fire. Glint is a serious threat
lo soldier survivability and operational security.

We must be proactive to avoid glint in future
equipment that we field. The future bartlefield
will have a proliferation of optical surfaces that
have not been present in the past. Even oplical
laser coatings can exacerbate glint. Thus, the glint ||
problem is more crilical on the battlefield of the
future than ever before. Requirements documents
should address glint in the SSv paragraph. Glint
should be included in the SSv PALs, We must
also be reactive to the glint problem in systems
that are already fielded or about to he ficlded, A
simple, low cost, retrofittable solution is needed
for itemns such as the close combat optic, thermal
weapon sight, the Sniper day and night sipht,
headlights, and so forth. A proposal for such an
item was suhmitted by HRED's Field Element at
Faort Benning 1o the U.S. Army Training and
Doctrine Command Systern Munager (TSM)
Soldier as 4 Soldier Enhancement Program (SEP)
item. This antireflection shield was chosen as a
1996 SEP new start at the March FY96 SEP re-
view. When fielded, a retrofittable solution will
go a long way toward reducing glint on current
syslems, but it is imperative that future equip-
ment requirements include glint reduction. The
ability to remain undetected is critical to survival
and mission completion.
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The influx of several Automated Information
Systems (AIS) into the Army is changing how the
Army does business and iz paving the way [or the
Army to transition into the 21at Century digitized
hattlefield. The Amny continues to use the latest tech-
nology 1o automate military functions which will be
supported by the digitization process. Digitizalion
will impact on future soldiers by requiring new tasks
and skills to operaie automation systems.

Manpower and Personnel TIntegration
(MANPRINT) has been a cornerstone in puiling the
soldier in the forefront during an ALS's life cycle pro-
cess. MANPRINT Practitioners have been instrumen-
tal in emphasizing the need for Systems Administra-
tors and Tower Administrators for most AlSs, ensur-
ing the total Army requirements are considered when
lonking at any given Military Occupartional Specialty
{| (MOS) and surflacing the security requirements for
information syslems which interface with secured
systems, The MANPRINT community has also in-
troduced new tools such as the AIS MANPRINT
Management Tool and FOOTPRINT which assist the
acquisition community in analyzing and determining
| manpower, personnel and training requirements,

As the Atmy's rosources continue to shrink, a
greater need exists to produce the best system for the
least cost and to produce systems thal reduce man-
power requirements. MANPRINTing will be the ve-
hicle In ensure soldiers are considerad in all new sys-
tem acquisitions, Even though everyone in the Army
talks about building systemns around the soldier, it is
the MANPRINT Practitinner who ensures issues
within the seven domains are identificd, ducumented
and resalved. Digitization will be no different, Digi-
lization of the bartlefield will surface problems that
have been encountered with past AISs, and new prob-
| lems will also be identified,

_ An example of similar problems encountered with

past AISs is the determination of manpawer, person-
necl and (raining requirements specifically for digiti-
zatinn and how they impact on other MOSs within
the Combat Arms. Depending on the ontcome of the
digitization initiafive, the skill level and definitely the
manpower requirements will be affected for the Tac-
tical Operations Center (TOC) and other Command
and Conlrol Centers, The challenge for MANPRINT
and the acquisition community is to consider the im-
pact on the total Army and not jusl within the area of
digitization. Additionally, the impact digitization will
have on related M(OSs must be considercd. For ex-
ample, the streamlining of data from the battleficld
to the Commander in a digitization environment will
likely reduce current stafl requirements in TOCs (ie.,
related MOSs), Another 1ssue is the MOS skill level

MANPRINT is Moving Into the 21st Century
LTC Wayne Salls, Chief, MANPRINT Division, )
DCSPLANS, PERSCOM

requirements for the soldiers receiving data from the
battleficld via the digilization process. The system
needs to be designed (o keep the skill level require-
ments down and 1o control whal data will be passed
to prevent information overload on the decision
maker.

Mew tachnology always brings change in how the
Army does business, and it can create challenges in
training vsers to maximize the capability of the sys- |
tem. MAMPRINT can facilitate the transition if all
agencies responsible for the seven domains are in-
volved from conception to ficlding a system. This is
very true with the concept of digitizing the baule-
field as the impact on the Army is enormous. In ad-
dition to doctrinal changes, major manpower, person-
nel and training changes will result from the digitiza-
lion cfforl. One mathod for the Army to lessen the
impact is 1o use the MANPRINT cell at Fort Hood,
TX, the home of the Experimental Force (EXFOR),
2d Armaored Division. Sufficiently resourced, this cell
could guarantee all aspects of this digitization effort
arc MANPRTMTed, and will allow the Army to pro-
duce the best system{s) with the least cost in man-
power, personnel and training.
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FY 95 MANPRINT Training

Schedule
MANPRINT Action Officer Courses
Clnss Date Location
05-706 1-10 Aug 93 Fi Lecnard Wood, MO
L 14-24 Aug 95 It L, WA
O6-T0H 16-26 Clot 95 Fr Leavenworth, K8
96-702  §5-14 Dec 95 Ft Bragp, NC

MANPRINT For Manapers Courses

Class Dt
05709 2223 Aug 95
95710 19-2() Sep 93

Lication
Kock Tsland Arzenal, 1L
L't Leonard Wood, MO

MAISRC

Location
FlL Huachuca, A7

Class Date
Qs5-704 26-20 Sep 95

MANPRINT Workshops
Class Date Luocation
QE-70] 3-S5 Ocr 25 Ft Benning, GA [

96-702  310ct-1Nov®5 Picatinny Arsenal, NI
D6-7T035  2B-30 Nov 93 Fi5ill, OK
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