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One of the many challenges the best crew stalion design for the
facing the human factors engi- /ﬂ: pilot performance are now being
neer (HFE) is the development of %f__l\ T imtegrated Into the actual aircraft
an intelligant pilot-vehicle - —— : cockpit 1o help in real lime as he
interface 1o assist the pilat of actually perfarms a mission!
counter-air helicopters. The intended product, : t
labeled the "adaptive cockpit” or the “pliot associate " The mission facing the pilot of a counter-air '
will be a compulerized electronic copilot thal provides  heligopter is most demanding. The lask involves
cognitive decision aid to assist the pilot in those b page two
eritical mission support functions thal are necessary
tor survival over the modem balllefield. The chal- An Intelligent Pilat-Vehicle Interface
lenge to the human factors engineer (HFE) is ta for the Counter-Air Helicopter
develop an infelligent hardware interface betwaen the Christopher G. Smyth .. ... ... .. 1
pilet and the electronic modules to optimize the tolal
soldier-machine system performance. The intelligent New in Print 1) 3

intarface will have 1o incorporate many of the auto-
mated technigues used by HFEs in designing crew
stations 1o dynamically tailor the interface for the pilot | Pid YouKnow?............... 3
i real time during a mission.
MANPRINT in the French Army

The recent growth in compuler technology and the LTCGlennHewitt .. ............ 4
relaled fleld of arilicial intelligence (Al) has expanded
the potential role ol computing machines in the Crew TGM and MANPRINT
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engineering in the job description as never before.
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tion of the human) are now augmented with Al ?
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finding and engaging an enemy helicopler as slusive
as himsell in a llight environment saturated with
military countermeasures. The flight domain, made
possible by the unique properties of hover, sideways,
backwards and vertical flight, is by necessity for
curvival, nap ol the earth from 1 1o 15 meters above
Ihe ground to take advaniage of the lecal terrain and
ground cover. The hazards are numerous: power
lings, utility poles, lrees, and other obstacles to fligght,
adverse wealher and poor visibility, sudace-to-air
missiles, firearms and small caliber antiaircrail lirg,
and of course, the other helicopter.

Becauss af these challenges, one version of a
new lightweight, high performance, experimental
helicopter series being developed by the Armmy will
likely be an advanced counter-air fighter. This
helicopter will be squipped wilh hardware needed to
perfarm the combal role: an early wamning system, a
situalion awareness digital map display, multifunc-
tional system stalus displays, advanced sensors {for
navigation and targel detection), an advanced flight
control system, a side-arm controller, night vision
pilotage system, a helmet-mounted display, and air-
fo-air fire-and-forget misslles.

The addition of a high tech “adaplive eockpit ¢
design will allow the pilot to focus his attention more
on his specific mission and less on flying the aircraft.
Essentially, the electronic copilot will have pro-
grammed Al acquired from analysis and knowledge-
based engineering residing in expert system mod-
ules that are dedicated lo mission suppor functions.
These modules, which will have access to apprapri-
ate dala bases and the oulput of the olher systems,
will perfarm such misslon functions as situation
awareness assessmenl, system status assessment,
mission planning, and tactical planning. An execu-
tive module will be used 1o resolve canflicling de-
mands and te update mission goals as perceived
needs change, and will also provide pilat-vehicle
interface management.

The expert systems modules will function as
follows: The situalion assessment module will use
digital map lerrain data and the tactical information
received electronically from the communicalion not
and the on-board sensors lo assess the impact of
threats on the mission. Similarly, a status assess-
ment module will monitor the status of the aircratt
syslems: propulsion, armaments, sensors, and life
suppaort for potential fallures. A tactical planner

module will plan countermeasures and avasive
maneuvers in the face of an immadiate hostlle threat.
The mission planner madule will plan routes and
allocate resources far objectives.

Through the pilot-vehicle interface module, 1he
pllot will recaive all information processed by the
electranic co-pilot and demand execution of mission-
conlrolling decisions. This module will direct the
display of status alerts, intormation, and requests for
decisions to the pilol. The module shauld present all
Informaticn in a dynamic format dasigred lo optimize
the performance of the pilot. Il must be an Al expert
syalem that embodias human factors knowledge
about the crew stalion arrangement, work load tasks
scripts, and human capagities and limilations about
processing visual and auricular infarmation.

The interface module will dynamically tallor the

information {o be presented on the basis of inferences

about the pilol's irtent and capacity as determined
frem maniloring his slate and actions. 1t will monilor
the pilot’s control action Inputs from the controller arm

movemants and switch seleclions from programmabie

panel swilches, touch pansl displays, or automatic
speech recognition of voice commands. Thraugh
bioinstrumentational links, the pllot's cognilive state

will be monilored through eye movements and fixation

pallems, and electroencephalograms; his physiologi-
cal state will be determined through breathing rate,
electrocardiograms, and speech analysis. The
module will infer the task intention of the pilol from
this infarmation and knowledge of the syslem goals
as diracted by the mission exaculive, and will assess
his work load and errors and his task perfformance
capability. The medule will then display cognitive
decision aiding to maximize the pilot's counter-air
mission pedarmanca.

The challenge to the HFE, as we begin to redefine
1he role of the machines in the next century thraugh
increased compuling power, artificial intelligence,

and robotics, is to produce an intelligenl interface with

the human that seems so natural thal we invariably
ask the gueslion: where resides the “soul” of the
machine?

For mare infermation, pliease contact Mr. Christopher
Smpth, USALABCOM, HEL, Absrdeen Froving
Ground, MD 21005-50071 al DSN 298-5835 or COM
(301} 273-5836.




New in Print

Design for Success: A Human-Cenlared Approach to Designing

Sueccessiul Products and Systems

William B. Rouse. Design for Sucpass: A Human-
Centered Approach to Designing Successful
Products and Systerns. New York: John Wiley &
Sansg, Inc..1991. 270 pp.

Design for Success offers a comprehensive,
methodical framework for the human-centered
design of complex systems. This new approach
10 system design includes four phases—naturalist,
marketing, engineering, and sales and services—
and govers the entire product life cycle, including:

* Linderstanding users’ needs and preferences
« Concept and market evaluation of alternative
ways o satisfy these demands

« Detailed design and engineering evaluation of
products and systems

= Fielding and on-going in-use evaluation

A wide variety of methods and tools are discussed
wilhin this methodological framework, and its use
is illustrated with several case studies of actual
applications in a variety of industries. This book
makes human-centered design very concrete and
readily applicable to practical and realistically

complex design problerns. lts use of methods is
supparted by much "how-to" guidance In the
form of case histories, almost 100 figures and
tables, principles and guidelines to provide a
“toclbox” with which to pursue design.

The material in this baak is drawn fram ten years
ol develapmant, utilization, refinement, and
extension of concepts and methods. These
efforts have occurred in a variety of fields, from
commercial and military aviation, the process
and power industries, and manufﬂctur'lng-_m th?
marine industry and communication, making this
boak bath useful and mare human-centered.

Editor's Note: William Rouse was a major can-
tributor to MANPRINT: An Approach fo Systems
Integration, which was edited by Dr. Harold R.
Bocher, Director of the U.5. Army's MANPRINT
Office. Dr. Rouse wrots the chapters entitled
“Designing for Human Error: Concepls for Error
Tolerant Systems,” "Training and Aiding Person-
nel in Complex Systems,” and co-wrote the _
book's conclusion, “MANFRINT as the Competi-
tive Edge,” with Dr. Bacher.

mm YOU KNOW?

@ MAMPRINT is strengthened in the new DoDD 5000.1,
Celenze Acquisition, DoDI 5000.2, Defense Acquisilion
Management Policles and Procedurss, and DoDD
5000.2M, Defense Acquisition Documentation and Re-
ports. MANPRINT is the Army's Human Systems Inte-
graticn program and no iundamental changes 1o the

program are anticipated. Additional delails appear in |

MOVERS & sHAKERS

= LTC Glen Hewitt of the MANPRINT Office is retiring
and will be joining Atlantic Research Corporation. We
appreciate all of his hard work on our behalf, and wish
him well in his new civilian caraar,

» A couple of new MANPRINT Paints of Gontact

HQDAmessage 0316007 June 91, subject: MANPRINT | {(POC):The now POC al GECOM is Ms. Rita Dodd, who

and Dol Acquisition Guidance.

@ The DoD HFETechnical Group met on 14 May 91 ai
Natick RD&E Cenler. The Acquisition Subgroup, chaired
by Bruce MeCommons of HEL, provided policy updates
on issues aftecting HFE and MANPRINT in the acquisi-
tion process. DoDD 5000.1, DoDI 5000.2 and DoDD
5000.2M were addressed al length among the 38 senior
Army, Air Force, Navy and industry representatives.
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is replacing | ucille Tanguay The naw POC at Nalick
RD&E Center is Ms. Bonnie Jezior, replacing Dr.
Rusty Warren.

Have any news about peopie in your workplace that
might be of interest to others in the MANPRINT com-
munity ? Sendus the info and we'll print it! GPHFRG! Ms.
Barbara Frank, HODA (DAPE-MB), Washinglon DC
20310; (703) 695-9213.




MANPRINT

in the French Army

LTC Glen Hewift
MANPRINT Directorate, ODCSPER

During the 1990 US/French Staff Talks sponsored a. US representatives found thai the program in

by Headquarters, TRADOC, the French delegation
expressed interest in knowing more about the
MANPRINT program. As a result of this Interest, a
three-member US delegalion participated on 8-9
April 1991 In a Subject Matier Expert Exchange with
members of the French Technical Section of the
Army at Camp Satory, Versailles. Slate Department
personnel ranslated US presentations and an
interpreter assisted in the formal exchange, Franch
attendees included experts in human factors/ergo-
nomics, materiel acguisition, feasibility studies, and
land waapon systems. The US delegation Includad
reprasentatives from TRADOC, AMGC, and HO
Depariment of the Army (DA).

During the lwa-day exchange, both US and
French delegales identificd their respective roles and
objectives in the materiel acquisilion process. The
US delegation provided the background of the
MANPRINT program and detailed priefings fram the
perspectives of the combat developer, matarial
developer, and the MANPRINT program sponsor at
HQ DA. Each US representative offered an account-
ing of the procedures by which the MANPRINT
precess is carried out. Each also identified consiruc-
live recommendations thal may be applied to the
eslablisnment of a similar MANPRINT program in the
French Army,

Discussions between the two parties demon-
straled the commaonality of purpose betwaen the US
MAMPRINT program and the French Brgonomis
program. Despite differences in the way the US and
French Army are organized for materiel develop-
ment, several similarities emerged. Most notable
were scme of the problems encountered in establish-
ing a program that achievas the objective of influenc-
ing equipment design. Mrench represenldlives asked
many insightful questions about the MANPRINT
Program and its technical parameters. Representa-
tion from all three US organizational entities proved
valuable in addressing their inguiries. From the
sxchange, tems of inlerest Include:

France is not as lledgling as expected. While their
MANPRINT-type program was established anly three
years ago, the human faclors discipline has a well-
eslablished and well-placed group of officers and
civilians involved in materiel acquisition. Further, the
organization is stafted with human faclors experts thal
have worked in the area lor many years. They are a
highly professianal group with sound technical skills
and broad weapon system experence.

b. The French showed graat inlerest in lessons
learned Irom Operation Desert Storm, as well as the
lessons learned fram the instilutionalization of the
MANPRINT program. Curlosity was abundant about
indicators, both positive and negalive, of the value-
added of human considerations in equipmant design.
Systems such as Patriot, JSTARS, and Apache
provided examples of manpower, personnel, and
training success and difliculties. Special interest was
expressed in the ellorts undertaken 1o collect the dala
coneerning human performance during combat
operations. The French were informed that our
ongeing data collection effort (being conducted by
HEL under the auspices ol OUSD (A) in SWA) would
not likely report out for spme months.

¢. The US and French found that they had similar
abslagles in accomplishing the desired results from
the respective programs. Some of the more trouble-
some related lo arganizing and distributing human
performance data, developing and maintaining
technical loals for early analysis, establishing useful
standards and specilications, and documenting
requirements for Industry. Procedures eslablished
and endeavors underiaken by the US to diminigh
these hindrances were discussed. It was agreed to
use the efforts conducted under NATO Research
Study Group 21, Panel & (spensored by OSD [FM&P])
1o share successes in resolving these common
difficulties.

The candor of the exchange enhanced the produc-
tivity of the talks and cpened the way for future
exchanges beneficlal to both the LS and France.




TQM and MIANPRINT

Diana Lueker
LIS Army Parsonnel Inteqration Command

Az we move into the ninetias, there is growing
realizaticn that some previously accepled manage-
ment praclices need major reshaping H this country
is lo relain its world leadership role. Telal Qualily
Managemeni (TOM) and MANPRINT ars two
complementary managemeanl philosophies in this
restructuring pracess.

TOM is a management philosophy that involves
conlinuously improving performance at every level
and in all areas of responsibility by building and
sustaining an organizational culture committed 1o
conlinuous improvement. Improved performancea is
directed at satislying such broad geals as cost,
quality, schedule, and mission need and sultability.

TOM Is particularly relevant in the materiel
acquisition area, whars amphasis an quality is an
even greater concemn ag resources--both monetary
and human--decline. Recently-revised direclive
{DaDD 5000.1, Dafense Acquisilion); instruction
{CaDI 5000.2, Defenss Acquisition Management
Policies and Procedures) and manual (DeD 5000.2-
M, Delengs Avguisition Documentation and Reports)
prascribe requiremenls for a Human Systems
Integration (HSI) pregram to help mest this chal-
lange. Much like the Army MANPRINT Program,
HSI focusas on the role the human resource element
has in the materie! acquisition process. DOD
recagnition of this idea is a significant milesiane.

Like TOM, MANPRINT strives far improvement in
quality, with a goal to enhance total system perfor-
mance. By applying management melhads Lo
influence system design and acguigition, the combi-
nation of hardwara performance and soldier perfor-
mance, in a realisiic enviromiment, can be improved
t0 eénsure optimum syslem performance. MAN-
PRINT emphasizes the human element as an
imegral part of the design process. Designing the
best total system at the least cost in manpawer,
personnel, and acceptable levels of training can be
accomplished by ensuring those elements, as well
as human factors, health hazards, and safety, are
examined continueously during the materiel acquisi-
tlon process.

TGM and MANPRINT hawve other similarities.
While TAM focuses on organizations and MANPRINT
focuses on man-maching interface, belh concepts
involve processes that identify means of improve-
ment. Monitoring performance, proposing and
implemanling solutions, and evaluating the affective-
ness of proposed sclutions ara cenlral parts of sach
process. Both TOM and MANPRINT recognize
people as the most imporant resource. i properly
implemented, bolh create constructive working
relalionships and ieamwork:.

A key tenet of TOM is thal quality can be improved
by conlrolling the variation inherent in all processes.
If processes are consistent, products will be consis-
tent. By limiting the range in which functions can be
periormed, tha range in which variations can occur is
narrowed. In MANPRINT, defining the paramelars in
which a system can be designed (through Lha targel
audience description [TAD]) will limit the potential for
designing systems beyond the capabilities of the
soldiers available to operate, maintain, and support
the equipmeant.

The 5000-series directives outline DOD require-
ments lor "qualily” in lhree interconnacted parls: (1)
Cuality of Design (eHectiveness of the design process
o caplure and translate operational requirements into
design requirements that can be manufactured
consistently); (2) Quality of Conformance {eiffeclive-
ness of the design and manutacturing fo exscuie the
requirements and process specilications); and (3)
Fitness for Use (etfectiveness of design, manufactur-
ing, and supporl pracesses o deliver a system
masting the operalional requiremeants under all
conditions).

While MAMPRINT takes a different approach than
TOM, it also allempts lo ensure qualily goals are met.
MANPRINT recognizes that error and variability in
eyslam performance are driven mainly by human
beings and are correctakle through management and
design focus on process and producl, ihereby improv-
ing quality. The TAD partion of the System MAN-
PRINT Management Plan (SMMP) is an exampie of
how MANPRINT halps to contral design varialion
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sffectivaly. Tha personnel characteristics and
abililigs al the syslem usar as delined inthe TAD
help establish the system design parameters and
therefore, can imit tolal system performance varia-
ficn and help achieve the MANPRINT goal of optimiz-
ing overall system performance.

Beth TAM and MANPRINT stress "the earliar the
better” with regard to their ulilization. The earlier an
organization discovers errors, the lower its cost for
process correction (TQM). Early identification of
system design flaws allows changes to ba imple-
manted thal will incraasa total system perdormance al
the least cost (MANPRINT).

Perhaps the most impordant similarity is that both
philasophies require dedication, understanding and
commilment from leadership to succeed. Dr. Harold
. Booher in his book, MANFRINT. An Approach o
Systermn integration, states "Quality leadership must
start with competence and ethical values, progress
to undarstanding, and than to commitmant. Wilhaut
elhics no honest concam axisls far cuslomer or
employee, and there is no long-term focus. Without
competence, understanding is unlikely; and without
understanding, commitment is meaningless.”

For their many similantics, MANFRINT and T2M
are two separate concepls. The scope of each
program is quite different, as are their objectives.
TOM focuses on all processes wilh the objeclive of
continuous improvement in quality. MANPRINT is
targeted on the sysiem design and acguisition
process with the goal of enhancing lotal system
performance. Due to cosls for educating and training
all lsvels of tha organization, slart-up cosls for TOM
are significant. Initiation of a MANPRINT program,
on the oither hand, requires minimal funding.

MANPRINT or MANPRINT-lIke programs will
prosper as TOM matures. Through MAMNPRINT, the
right equiprmenl will be oparated. maintainad and
supporled by lhe right peaple. Thus, TOM hecomeas
easier as MANPRINT expands. The climate for ong
lends support to the olher. Motivation is the key
driver of both cancepls—improved quality and
improved performanca. While tha Army works 1o
institutionalize these philosophies and expand their
use throughout the materiz| acquisition community, a
basic commitment must be made. Top-down imple-
mentation of these programsa is key to their success.
TCR must have managemeant support to be affactive.

Likewise, MANMPRINT cannot be fully successtul
without management acceptance and utilization. The
concepts must be believad, not maerely quoted, as we
restruciure the management practices needed 1o help
the country retain its world leadership rale.

For more information, conlact Ms, Diana Lusker,
USAPIC.200 Stovall 8t., Alexandria, VA; (703) 325-
2095,

MANPRINT NOTES

Fram the MANFRINT Program Office

B Famlily of Medium Tactical Vehicles MANPRINT
Assessment. FMTV has been approvedio proceedto
the ASARG. ASARC was convened on 13 May and
reconvened on 10 Juns lo resolve remaining issues.
Primary MANPRINT concern is the Hollover Protection
Syatam {ROFS). Twe of the three contractors’ proto-
lypes appear lo have some type of inherent rallover
protection. MANPRINT was a separate major arca for
saurce salection.

B MANPRINT Enhancement Study Complated. The
MANPRINT Enhancement Study, whichwaseanducted
from August 89 to May 51 by Science Applications
International Corporation, has been completed. The
sludy’s purpose was to identity and recommend strat-
egies to improve the ellectivenass of the methods by
which the MANPRINT program mests its overall ob-
jective. The published results ofthe study, MANPRINT
2000: Pragram Assessment and Enhancement, enu-
merates 88 anhancemeant recommendations under an
umbrella of five implementing strategies. These are.
revitalize human systems integration (in consonance
with new DoD acquisition directives) in the design of
materiel; demonstrate 1o PEQs and PMs the l_tb'?ﬁt
versus the benefit of conducting MANPRINT activilies

| and analysas; initiate he establishment of a naﬂc-r?al
| work force skilled in human-system integration; delin-
| eate technology bass opportunities 1o improve human
| performance trade-off methodologies and capitalize

upon emarging critical defense technologies; and ad-
vance concepts lor enhanced manpower and person
nel utilization and unil effectiveness through organiza-
tionaldesign altematives. Study resulls were de veloped
from the analysis of records, reparts, interviews and
questionnaires completed by industrial manulacturers
and governmant agencies participaling in defense
syslam acquisition.

6




B T o T T 2 L P S i e S T

ADPA Sponsors MANPRINT and Systems

Integration Conference

Nan B, frick
Fu Associates, Lid.

The MANPRINT and Systems Integration Confer-
ence was hald 23-24 May 1591 in Arlington, Virginia.
The symposium's aim was lo emphasize the MAN-
PRINT philosophy and lo challenge those in atten-
dance lo apply it irom both an erganizational and a
lechnical perspective. Ninety reprasentatives from
government and industry atlended the American
Defense Preparedness Association (ADPA) spon-
sored-conterence, which was highlighted by remarks
trom LTG William Reno, Deputy Chief of Stall lar
Perzonnel, Mr. William Clark, Principal Deputy
Agzsistani Secretary of the Army (Manpower and
Rasarve Alairs), and Mr. Richard Vitali, Technical
Director of the US Amy Laboralory Command.

Speakers included a variety of government
agency and industry representatives. The pressnta-
tions ware divided into four general araas: The
Organizational /Management Process, User-Cen-
tered Design Advances, Syslems Inlegralion Method-
ologies, and Sources of User-Centered Technology.

LTG Reno opened the conlerence by assuring
participanls of his “commilment and interesl in
MANPRINT" as the program matures into adulthood.
He said thal the program, both in concept and
application, offers melhads of dealing wilh complex
problems and “will be a necessary and vilal part of
any future progress we hope to achieve as we
literally ‘de more with less.™ In the past, be says,
MANPRINT has focused primarily on the chjsciive of
improved weapon performance through human
engineering inlegralion; and, although that remains a
primz objeclive, there is a challenga from a new
direction—lthat of arganizational change. With the
Acquisition Corps and othar ongoing centralization
efforts, law and policy has led to a new and narrow
emphasls an acquisition. If we are not careful
acquisition will become a dominant force that could
threaten lo bypass the needs of the user. MANPRINT
and olhar means must ba usad 1o halance the
process and to influence acquisilion from the users'
perspeclive.

et e
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Readiness iz MANPRINT's ultimate goal, and we
musl relrain fram becoming oo preoccupied with the
manpower and training side of MANPRINT fo the
detriment of treating the entire organization. LTG
Reno emphasized that the result we seek is "the
smooth performing inlerface of syslems and
people—the unit, the organization.” He went on to
say thal MANPRINT must be shored up as a disci
pline and that we must create forums far educaling
all Army decision makers on the value and need for
MAMPRINT and its results.”

In summary, LTG Reno said thal he expects
MANPRINT to “contribute significantly to the readi-
ness of the iuture Army 1hat we have shaped in
concept and are beginning to build in delail.” Al-
though the value of MANPRINT should become
apparent to averyana as lhis building process goes
forward, LTG Reno is well aware of the difficutty of
selling change and new ideas in the Army. Witha
focus on readiness, he says, we will nsed “clsvar,
articulate expens to work 1he issues and inform the
leadership.” LTG Reno declared that this is a matter
ol marketing a great product in tough times, and that
he intends to be MANPRINT's top salesman.

In his luncheon address, Mr. William Clark reiler-
ated the pride the delense community has felt in the
successiul culcome of Operation Desert Storm. He
said that we must ensure that the naxt time our
troops are engaged in conflict that they will be
equally effeclive, and programs like MANPRINT can
give us greater assurance of the quality we seek.
Human performance, as an integral part of system
design, he says, has experienced great technizal
progress. While MANPRINT has earned many
successes, the pragram faces trying limes ahead
with the downslzing and reslruciuring of the Army,
increasing fiscal restraints, and technical dilficulties
associated with MANPRINT s continued growth.

In Mr. Clark's view, the future holds many chal-
lenges for the MANFRINT program. The firsl is that
our unprecedented successes during Qperalion
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Desert Storm have created have “expectation of
gxcellence” by the government and by the American
public. Mediocrity and waste will no longer be
tolerated as tax dollars are stretched; and return on
invesimant in new technology must be demonsirated,
he says, in terms of paefarmance The complexity and
danger inherent in the modern battlefizld makes

man machina inlegralion more critical. This, he
says, leaves little tolerance for error, and it is the job
of those in weapon system design and development
to diminish this potential for arror. We must tree tha
ballletield of non-essential elements, simplify the
tasks, and "design equipment that makes performing
€ach task aasisr, fasler, and more affeclive.”

Mr. Clark wrapped up his remarks by emphasizing
the theme that ran throughout the symposium: that
MANPRINT must be instiluticnalized to the poinl of
becoming transparent so Lhat all of us—not just the
MAMPRINT specialists--keep the human in mind as a
natural part of aur business activities. “We must nal
tail the soldiers and their families, * ke declared,

"wha depend upon us making their aquipiment the
best in the world."

For mare informiation contact Ms. Barbara Frank, HO
DA (DAPE-MR), Washington, DC 20310; (703) 695-
8213,

Manpower

and Organization Design

Thamas E. Mannle, Jr.
Dynamice Research Corporation (LTC, USAR)

The Army's MANPRINT (Manpower and Person-
nel Integralion} initiative has traditionally been
concerned wilh the manpower impacts of weapon
syslem design, and conversely, with the implications
of human pertormancs limits for system designers.
This paper oullines a protelype analysis process
used to extend this fundamentally sound logic
beyond the system level, i.e., to identity the man-
power impacls of Army organizalion design
decisions.

Inthe years ahead, the Army faces lough deci-
sions on key issues: a smaller Army, a reduclion in
tha number ot lunded weapan syslem acguisition
programs, and the probability that force design
initialives will profoundly change the shape of a
smaller force, as traditional roles and missions are
re-examinegd in light of the realilies of a changing
world.

Manpower is a key thread munning through sach of
these issues. Proposals to redesign the lorce, or i
shifi missions and tasks from the active component
lo the reserves (in some cases, vice versa), arto
acquire new systems, will be scored not only by the
potential Improvements in capabilily, but also by the

manpower spaces requirad to implement them. Tha
increasing serutiny being placed by ©SD and the
Congress on a new system's Manpower Estimala
Report (MER) is a goed example of lhe new climate.

The MER poses a particular challenge to the
Army. The original Congressional language seems lo
assume thal thare is a direct cause-and-etect link
between a new system's manpower requiremants
and a Service's end strength. Because the Army has
always stressed unil, not system, warlighting capabil-
ity and a combined arms orentation, this assumption
may he less valid for the Army than Ihe ather Ser-
vices. For the Army, irying 1o relate the requirements
of ene new system fo end strength impacts is a much
mcre complex endeavor,

Tha MANPRINT experience in syslem acquisition
has shown that unit locus is an important piece of the
manpower equation. The Operational and Organiza-
tional (O&Q0) concept delines the context of a new
system’s employment on the battletield, and this detfi-
nition—via such lactors as the OPTEMPO, tha main-
tenance and support concept, and individual produc-
tive capacity—is a significant driver of manpower re-
quirements. Despite the importance ol these faciors in




gystem acquisition, and the |

emphasis unit capability re- FU NCTIGN AL SD RT

oceives inthe doctrinal litera-

ture, the issue of unit design BUPPGAT
does not enjoy the same SIREMOTH C2CORE PRIMARYPACING SECONDARYTEMANT  GEMERAL EGUP  PEORLE
level of ﬂnﬂl}fﬁ? and man- TANK 556 = 928 243 - - 5 i
agemenl attention as does BN 100% = 5% 44%, 14% 3% 24% 10w
weapon syslem design.

Rather, unit design is ollen o

treated asa "given,” aninput T2 = 50 302 155 12 146 45
or assumpt?on for -::-tl?er BH 100% = 7% 2% 239, % 20% &%
analyses.

Recent work by the Army MECH 34 = 18 47T 77 21 i45 &6
Research Institute (ARI) has BN MR = 2% 8% % 3% 1E% B
addressedoneaspeciofunit [
design. In their eHor, ARI E
researchers found that unil Figure 1.

design decisions were mads

by many agencies at different organizalion levels,
usually guided by military judgment and experience,
bul lacking tocls and aids 1o support unit design deci-
sions. ARIIs currently building a family of toals {SORD-
Systemalic Organization Design) loruseinthe Taklaof
Organization and Equipment (TOR&E) unit design pro-
cess. Evenwith SORD, howsver, twe designers oper-
ating from different bases of knowledge and experi-
anhce could design two different units to accomplishihe
same mission, This iz because the Ammy lacks an
explicit thaory of organization providing guldance lor
which forms of organization are fo be considered mo re
capable—and herice more valuabls—than othars.

The analyses described hare assumed that the
elemenls of such a theory could be graspad by
examining the functional structure of sevaral small
units, and comparing and contrasting across unit
I;.'pe 10 identily similarities and dilferences. Explana-
tions for why the similarities and differences exisl
would be the firsl pieces in the larger puzzie of why

tdhe Army choases 1o organize its small units as it
oes.

Three MTQE battalions, all representative of a
heavy division slruciure, ware examined—a tank
ballalion, a mechanized infantry battalion, and an
artlllfary baltalion. Using the seven tactical level
warlighting functiens found in the Blueprint of the
Batllefield (TRADOC Pamphlet 11-8), the personnal
455ets of each battalion were first categorized
Iunctionail}r. The categories were then reamanged
and allocated to one of four ditferent functional
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groupe thal explained presence or absence in the
unit. These four groups were a Command and
Contral (C2) Core, a Primary or Paging Function (the
one most closely related 1o the unit's SRC), Second-
ary and/or Tenant Functions (complementary 1o the
Primary, or present in thig unit 1o suppart aperalions
elsewhere), and Support (further divided inlo Gen-
eral, Equipment-related, and Pecple-related). The
resulis of this process are shown in Figure 1.

The remainder of the prolotype analysis consisted
of developing insights into some specific lssues
ralsed by the data table. For example, # appears that
the percentage of personnel in the G2 Cors is
relalively stable across unit types, and that there Is a
slandard "base” of scouls and morars in maneuver
batfalions. Other insights tied personnel assets
directly to the Air-Land Battle concepts of synchroni-
zations and reconstilutions/recovery.

Initial briefings of the concept and analysis to
senior Army manpower and perscnnel officials
indicated that the approach would be pursued further
1o suppart manpower/technology trade-off decisions,
manpower resource allocalion, and unil design
studies. The potential lo determine the manpower
“price” of he features underlying operational con-
copts was deemed especially important.

Additional briefings of the concept and analysis to
other Army leaders are being arrangad. For more
Iefermation, contact Mr. Dennis Coliins, HO DA
(DAPE-MR), Washington DC 20310; (708) 655-9213,




