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FOREWORD

The Army Scientific Advisory Panel (ASAP) conducted its Summer
Study '76 at the Armed Forces Staff College, Norfolk, Virginia, during
the period 19-30 July 1976. The Panel addressed the theme of Future
Systems through the six subgroups of Armament, Aviation, Electronic,
Missile, Mobility, and Soldier Support Systems.

Thirty-six individuals from the ASAP and sixty representatives
from the Department of the Army General Staff and major commands parti-
cipated in the two week study. The Specific tasks of the participants
were (1) to examine the compatibility of two documents - the Science and
Technology Objectives Guide (STOG), which delineates desired operational
capabilities in various categories, and the systems development plans
prepared by the Army Laboratories - and (2) to determine if the laboratory
programs contained the appropriate technology efforts to achieve the
desired systems capabilities. It was requested that in the process that
technical efforts non-supportive of the STOG or of marginal value be
identified. Three ancillary tasks were subsequently added by which sub-
group chairmen were requested to: (1) assist US Army Training and Doctrine
Command (TRADOC) representatives to acquire and interpret significant
material for use in input for STOG-78; (2) identify and describe ideas
to be pursued by TRADOC in cooperation with U, S. Army Materiel Develop-
ment and Readiness Command (DARCOM) using Concept Development and Valida-
tion (CDV) funds; and (3) suggest new initiatives appropriate for Army
R&D.

The Summary Study participants arrived at a general concensus in
their respective reports regarding the STOG. TFirst of all, they felt that
it is a good vehicle for providing guidance to the laboratories as well
as a mechanism to conduct a dialogue between developer and user. The
laboratory programs are generally responsive to the STOG and have improved
in relevance to requirements over that of previous years. Most techno-
logy base efforts relate to some Science and Technology Objective (STO)
to varying degrees. The level of detail of the STOG appears appropriate;
however, the STOs should not constrain good laboratory efforts in high
pay-off areas. The participants heartily endorsed the concept of having
the STOG replace a variety of other guidance documents and serve as a
guidance directory.

The STOG can be expected to be more useful and relevant in subsequent
iterations, but it should not become so institutionalized that other
opportunities for providing guidance and exchanges are precluded., The
document should convey the user's comments on how he fights and his
perception of desired systems capabilities and not closely specified




solutions. Soldier support technology, as well as techniques for
better utilization of hardware in support of Corps of Engineers
missions, should be covered more adequately in the STOG. The subject
of smoke as a problem area arose in all areas examined.

Lastly, the STOG should include provision for countering advanced
and alternate threats and reflect a strong intelligence input, A time
frame should be identified in the STOG.

The reports of the subgroups are being published as six separate
documents, each with a summary of recommendations near the beginning
of the volume on colored paper. The documents are on file with the
Defense Documentation Center. The value of Summer Study '76 will be
the extent to which the appropriate Army managers find the conclusions
helpful.

ii




I. SOLDIER SUPPORT SYSTEMS

A. OVERVIEW

The degree of correlation between the Science and Technology
Objectives Guide for FY 77 (STOG-77) objectives in Soldier Support
Systems and related laboratory plans varies widely. In the case of
the Army Medical Research and Development Command (AMRDC), for example,
the program plan for medical, dental and life support research has
almost a one~to-one match. In the case of Human Engineering Laboratory
(HEL), the program plans do not seem generally responsive to STOG-77
objectives. It was reported in the briefings that HEL did not
consider the STOG-77 as prime guidance for their program. The HEL
program is, however, a good program.

One problem that is apparent is that STOG-77 objectives and
laboratory plans are written to different levels of specificity.
Hence, it is difficult to relate one to the other. Also, in many
cases where a match exists, it is not clear whether or not the planned
level of effort is commensurate with the need. For example, some
broad Army Research Institute (ARI) programs list a string of
research areas that are not integrated into a coherent program and
no scope is specified for the various elements.

A general weakness of STOG-77 items is the lack of guidance as to
when a capability is needed. Also, some STOG-77 items are written in
such broad terms that almost any program in the general area could be
considered responsive. Perhaps STOG-78 items could be sharpened in
terms of time frame and specificity.

B. HUMAN RESOURCES AND PERSONNEL ADMINISTRATION

Findings:

1. Overall, there is a good correlation between STOG-77 and Army
laboratory plans.

2. There must be greater emphasis on a technical program to assess
the effects of the quality and quantity of personnel to meet Army needs.

3. There is need for work related to development of unit effective-
ness in terms of techniques of leadership and management at all levels.




Recommendations:

1. A program of research which anticipates and prepares for future
manpower concerns, such as the impact of significantly changing pop-
ulation distributions, and the impact of changing economic conditions
on recruitment and retention of personnel, is recommended.

2. Establish efforts to measure unit effectiveness in terms of
techniques of leadership and management.

C. TRAINING

Findings:

1. There is a general lack of coordination between STOG-77 and Army
R&D plans.

2. The areas of vehicle and mission simulation are ones in which
the Army generally lags.

3. Simulation technology needs more supporting research.

Reccimendations:

1. Army training programs require scientific and technological
support in five critical areas not explicitly addressed in STOG and that
are not properly represented in Army laboratory programs. (Retention;
technology base for training devices and simulators; large unit combat
simulation; technology base for field technical manual preparation;
and modes of presentation other than the printed page.)

2. Provide more support to simulation technology.
D. MEDICAL, DENTAL, AND LIFE SUPPORT SYSTEMS

Findings:

1. The existing Army Medical R&D Command program plans are highly
responsive to STOG-77, although gaps do exist in the STOG.

2. Personnel replacements for Army units during the first six
months of any future war will have to come primarily from the ranks of
those casualties that can be "repaired" and those who are diseased that
can be cured.
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Recommendations:

1. Several science and technology objectives should be incorporated
into the Biomedicine and Health Capability Category.

2. The biomedical aspects of chemical agents, diagnosis, potential
vaccine protection, potential drug protection and/or therapy should
receive major emphasis.

E. HUMAN ENGINEERING AND PERFORMANCE ENHANCEMENT

Findings:

1. The STOG objectives appear limited in scope in that they do not
cover the range of on-going and projected research activity in the Army.

2. The STOG objectives are not expressed evenly in their degree of
specificity; they range from very broad to very specific matters.

Recommendations:

1. Recommend that the STOG be upgraded to reflect a coherent,
balanced and comprehensive presentation of the human engineering/
performance enhancement program needed by the Army.

2. The Army should make better use of human factors information,
much earlier in the systems diesing and development cycle.

F. FOOD AND WATER

Findings:

1. There 1is a general lack of long-range feeding system user
requirements and objectives; nor does the user provide definitive,
time-phased needs.

2. The need for techniques for utilizing subsurface water more
efficiently and for the efficient disposal of sewage were indicated.

Recommendations:

1. That the technology base aspects, as well as the peacetime
requirements, of subsistence and food service systems be addressed in
the STOG.

2. Water purification, supply, and distribution should have
higher priorities in the applicable STOs.
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F. CLOTHING AND INDIVIDUAL EQUIPMENT

Findings:

1. The STOG does not address itself sufficiently to the support of
the individual soldier in the field.

2. The NBC threat requires a very comprehesive program to include
all aspects of soldier support, especially in the areas of individual
clothing and equipment protection; and in the event of contamination,
decontamination equipment and procedures.

Recommendations:

1. More resources be applied now to achieve the required objec-
tives of future NBC protection.

2. That the STOG encopass the specific objectives/requirements
for support of the individual soldier in adverse operational areas,
such as the Artic, desert, or mountains.

H. AIR DROP

Findings:

1. There appears to be a very close mathc between the air drop
development objectives in the STOG and the work currently underway.

2. The STOG does not define really long range development objec-
tives.

Recommendations:

1. Efforts should be started upon equipment location and assembly
aids.

2. Efforts should be considered in "stand-off'" delivery systems.

I. NUCLEAR, BIOLOGICAL AND CHEMICAL WARFARE PROTECTION

Findings:

1. Although the program described in ARMCOM reports are responsive
to STOG for CW and BW, there is no evidence that NW is addressed.

2. Often the greatest deficiencies in NBC appear to be not in the
6.1 - 6.2 area, but actually in the 6.3 - 6.4 areas.




Recommendations:

1. Establish guidelines and a review procedure for incorporate NBC
protective features in new designs for equipment, clothing, and shelters.

2. Provide a requirement for a simple water kit to test for pos-
sibility and presence of chemical agents.

J. SOLDIER SUPPORT ENGINEERING

Findings:

1. The STOG and system development plans are essentially
compatible documents with only a few gaps.

2. There are few systems in this area, but rather dispersed,
fragmented efforts.

Recommendations:

1. A 6.1 program for camouflage should be established and funded.

2. NBC protection be included as an integrated part of environ-
mental control systems, where applicable.




ITI. GENERAL DISCUSSION:

For convenience the "Soldier Support Systems' program has been
divided into the following nine sub-topics. These are:

a. Human Resources and Personnel Administration

b. Training

c. Medicine, Dentistry, and Life Support

d. Human Engineering and Performance Enhancement

e. Food and Water S:pply

f. Clothing and Individual Equipment

g. Air Drop Equipment

h. Nuclear, Biological and Chemical Warfare Protection
i. Soldier Support Engineering

This has been made necessary since there is no separate section in

the STOG-77 which describes the scientific and technical objectives for
soldier support systems. This casual treatment of soldier support
systems should not be allowed to continue. It leads to the con-
sideration of the need for soldier support systems technology as a sort
of afterthought, i.e., something to be considered after a problem is
presented by a materiel design that never was forced to account for the
needs of the soldier. This is a major deficiency in the STOG-77.
"Soldier Support Systems' is perhaps an adequate name for the items
above. The subgroup seemed to prefer "Life Support Systems."

In addition to the systems previously cited, further examination of
the STOG-77 revealed other areas that properly can be accounted for in
"Soldier Support Systems.'" These are included under Soldier Support
Engineering:
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a. Electric Power

b. Countermine

c. Fuels and Fuel Handling

d. TField Fortifications

. Logistics over the Shore (LOTS)

. Materials Handling Equipment

g. Demolitions

. Physical Security

In an attempt to be responsive to the charge given to the subgroup,

these

items were also considered. Time did not permit an in-depth

analysis. The chemical, medical, training, and human engineering

areas

would benefit from a more intensive study.
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A, Human Resources and Personnel Administration

I. INTRODUCTION

Manpower costs account for a major part of the Army’s budget.
The area of human resources, therefore, offers significant potential for
leveraging good investments in research and development. STOG-77 defines
a broad set of user needs. Research and development projects in response
to STOG-77 needs in human resources and personnel management are contained
in the program of the Army Research Institute for the Behavioral and
Social Sciences (ARI) with one task area also in the program of the Human
Engineering Laboratory (HEL), and one in the Army Medical R&D Command.

II. FINDINGS
A. GENERAL

Overall, there is a good correlation between STOG~77 and Army
laboratory plans. The level of effort of ARI programs -appears suitable
to the stated STOG objectives and current state of technology. The
closeness of the match suggests there has been a good level of communi-
cation between users and ARI in this area.

1. Excellent work is being done in the ARI on improved performance
based measurement of job skill levels, and on individual capabilities to
permit the matching of type requirements with typical individual soldier
capabilities. This work is considerably superior to most work of the
same sort carried on in other parts of the economy. Work on physical
strength standards is less well developed, and requires more support.

2. The work of ARI in searching for improved methods for the
prediction of military aptitude is also first-rate. The balance of
efforts to develop new predictors is appropriate, and is likely to be
productive.

3. Research on improved methods for the assessment of officer and
enlisted performance, and for improved officer and enlisted military
career information systems is relevant and appropriate. The work is
carried on at the appropriate level.
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4. The development of a better technological basis for more
efficient, more precise, and more comprehensive military career
management suffers from an inadequate system of reports on officer
performance where significant variations in performance are adequately
portrayed. The problem is not one of an adequate research base or an
adequate set of procedures for such an evaluation, but rather with policy
decisions which would support the adoption of improved procedures.

The problem is especially critical at the company offieer level, and
in combat units.

B. Supportive Work Needing More Emphasis

1. The STOG addresses the Army's need to rely on properly selected
persons whose special abilities and potentialities are discovered, devel-
oped, and used properly to achieve Army missions. ARI's programs are
generally responsive. There must be greater emphasis on a technical
program to assess the effects of the quality and quantity of personnel
to meet Army needs. Currently, very few mental Category I and II soldiers
are being recruited, posing a serious problem for finding NCO's in
technical and combat areas. Needed is an expanded technical program
to analyze data on the total military force, to determine how well indi-
vidual officers and enlisted men of varying abilities have acquired
military capabilities that will increase the Army's combat effectiveness.
ARI has one such project on enlisted personnel, beginning with accessions
in 1974. ARI had initiated an earlier project on 1973 ROTC accessions.
However, the capacity of the Army to provide the data, and the ARI
capacity to provide the research analyses is not fully apparent. Major
issues involved include the following: analysis of specific training,
unit assignment, and job performance measurement as they relate to
later career achievements, team/unit composition data to estimate
effects of unit personnel turbulence/rotation on combat readiness;
effects of leadership (officer and NCO) continually in units on unit
performance and capability measures; effects of varying quantity/aquality
of officer and enlisted "supply' on the force effectiveness of the Army;
and in-depth studies of attrition. Outcomes of these studies will inform
decisions on recruiting methods, training programs, and decisions about
staffing and deployment.

2. The work in defining the role of women in the Army is described
in terms that appear to be sensible and reasonable. The research out-
comes, however, will not give any realistic basis for determining the
appropriate female proportion of total strength.
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C. Good Quality Vork not in STOG-77

1. ARI has a program of research on "Contemporary Issues'" that is
relevant to current concerns in racial relations, drug abuse, the
""generation gap', and Army-Community relations. This work is not
specifically identified as a need in STOG-77. It has lost funding by
recent Congressional action.

2. ARI has a program of research in automated instructional
technology that is not specifically in STOG, but is directly relevant
to achievement of several objectives. The work should be continued.

D. Gaps

Four STOG-77 items related to human resources do not have identi-
fied, responsive programs. These are:

a. 16.6 Levels of Borrowed Personnel

b. 16.7 Organizational Structure Guidance

c. 16.8 Staffing Ratios

d. 17.9 Selection and Management of Personnel.

There is need for work not now being done related to the develop-
ment of unit effectiveness in terms of techniques of leadership and
management at all levels. Several STOG items are relevant: ST0G-77-16.5
on organizational effectiveness; STOG 77-16.6 on using borrowed military
manpower; STOG-77-16.7 on organizational structures; and STOG 77-16.8 on
decisions on staffing ratios. Since these objectives are critical for the
Army, the need for a better program in this area is obwvious. The cost
of training may become too high, for example, if a large portion of
trainees are minimally capable, and require excessive time to develop
and sustain minimum skill levels. Policies on rotation wculd also then
need review, as would related personnel policies on the enlisted grades
associated with various military assignments. Within the Army, there are
enough variations in leadership styles and in modes of personnel utili~
zation employed to make it feasible for variants to be appraised; some
may be demonstrated to be effective and generalizable.

11




E. Work to be Terminated

Since no specific STOG need is identified for the ARI work on
"Contemporary Issues', it would be appropriate to review this work within
proper DA organizations. Either a need might be established or the
program should be permitted to phase out.

F. Comments for TRADOC for STOG-78

As in other areas, the objectives defined for research and development
in human resources would benefit by more precise definition of the
objectives. It appears, however, that ARI has a good understanding of
the needs and their priorities.

Consideration should be given to research to anticipate and prepare
for future manpowe: concerns, such as the impact of significantly
changing population distributions and the impact of changing economic
conditions on recruitment and retention of personnel.

12
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B. TRAINING

I. INTRODUCTION

Training is a very important area in which the Army must develop
and apply advanced technology. There are few areas in which a higher
return in terms of improved effectiveness and reduced costs can be
achieved.

A number of concurrent factors are causing fundamental changes in the
Army's approach to training. Both the STOG-77 needs and Army R&D plans
reflect this. However, further coordination between them is needed. A
number of STOG-77 needs are not adequately addressed. Furthermore, there
are needs, not listed in STOG~77, which are being responded to by good
research programs.

The Army places major reliance on the Army Research Institute for
the Behavioral and Social Sciences (ARI) for providing technological
support for its training programs. Much of this work is highly praised.
Some is considered to take too long, and to result only in reports of
limited usefulness. The most valuable support comes when technological
assistance is provided in the form of persons working in the training
setting.

The scope and adequacy of ARI projects are difficult to assess on
the basis of documentation. There is a lack of articulation among
various ARI program documents. Also, end objectives are often not
clear. Program descriptions tend to be written in very broad terms
that do not match STOG~77 statements. Program statements developed for
the FY 77 effort show improvement,

A number of the STOG-77 objectives relate to simulation devices.
Planned projects relevant to a number of these needs are assigned to
DARCOM's Program Manager for Training Devices (PM-TRADE). Briefings
provided by TRADOC described plans to develop tank gunnery trainers and
other devices. The STOG~77 objectives in this category were not
adequately addressed, and the TRADOC plans were considered to be much
too modest.

II. FINDINGS
A. General
The ARI Laboratory plans reflect a growing program in the area of

training. There are some good, well-focused efforts. However, it also
appears that there is a scattering of poorly focused and underfunded
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activities with poorly defined objectives. More contact between users
and ARI to clarify needs, objectives, and program plans seems needed.
The panel was informed that this was recognized and steps have been
taken to obviate the problem in the FY 77 program. The ARI program
includes some significant efforts which probably should appear in
STOG-77, but are absent. An example is the area of automated instruc-
tional technology. Other examples are Individual Training and Person-
nel Programs and Management Systems for Career and Unit Purposes.

B. Supportive Work Needing More Emphasis

The general area of vehicle and mission simulation is one in which
the Army generally lags. It is a key arza which should receive more
attention. Maintenance training is a high cost area, due to the
typical reliance on operational hardware. Significant cost savings
potential exists through the use of electronic simulation technology.
The Navy and Air Force have begun active programs in this area. The
current ARI program plans do not give sufficient attention to this
problem area.

The general area of simulation technology needs more supporting
research, ranging from the behavioral aspects of "transfer of training"
to the development of specific simulation techniques (e.g., engagement
simulation, sensor display simulation, EW simulation.)

C. Good Quality Work not in STOG-77

A notable omission from STOG-77 is the need to develop automated
instructional technology, both as a free-standing capability and as an
adjunct to simulation systems for training. The ARI program includes
some effort in this direction. There has also been a significant
effort in this area sponsored by TRADOC at Fort Monmouth, New Jersey.
This effort is called '"Computerized Training Systems Project” (PROJECT
ABACUS). In addition, the PM TRADE-nanaged program includes planned
efforts in Automated Performance Measurements Evaluation, and Auto-
mated Training Techniques Evaluation.

There is a continuing need for research on learning behavior and
methods for assessing learning performance. This is fundamental to
effective training systems. This need is being addressed at a low
level in the ARI plan.

ARI has a major activity directed toward developing and implementing
the idea of "imbedded training'. This concept involves designing
training capabilities into the regular operating situation for units and
systems. For example, in a computer-based tactical data system, an
effective training mode can be included at low cost if designed in from
the beginning.

16




Given the importance of NOE flight capability, there should be
greater recognition given to the need for crew performance factors and
related training needs. ARI's program includes a significant program
in this area. In addition, the PM-TRADE program includes planned efforts
which address this area of need. Examples are projects on visual
simulation techniques (Panoramic Optical Probe, Special Purpose
Algorithms for CGI) and a project on Synthetic Flight Trainer Systems.

PM-TRADE has additional programs planned which may be responsive in
part to some STOG-77 training-related needs. Examples include:

a. Armor Training Device Technology Study
b. TOW/SHILLELAGH Second Generation Training System
c. Remote Target Svstems

D. Gaps in Work in Support of STOG-77

No effort in available laboratory plans (ARI) was found in response
to the following STOG-77 items:

2 8,10 Air Defense Trainers
b, 13.10 Simulation--Enemy Communications and EW
Ce.  23:1d Training Devices--Electronic Simulation.

ARI has established a field unit at Fort Bliss, Texas, to conduct
research studies related to air defense training. An initial project
will develop a training model for four Army skill codes, including
CHAPPARAL and VULCAN crewman. There are no known plans, however, to
address the specific STOG-77 needs for air defense training devices.
Planned programs of PM-TRADE, such as Multiple Integrator Laser
Engagement System (MILES), may provide technology relevant to the
stated needs for Air Defense Trainers, but do not appear to be cur-
rently oriented toward the specific requirements of STOG-77 objectives
number 8.10.

In the area of Enemy Communications and Electronic Warfare, PM
TRADE has planned a study to define a basis for structuring an EW
training device program. This study is included in PM-TRADE FY 77
plans. It is possible that some needs in this area could be covered
by research activities of the Army Security Agency School at Fort
Devens, Massachusetts. Research plans of ASA were not available for
review.

17
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The STOG-77 item 15.1d on Electronic Simulation is not well
defined. A number of planned PM TRADE activities are potentially
responsive to this need, but from available descriptions, they do not
appear to be closely correlated with the STOG statement.

There appears to be at this time no realistic way to train for
indirect fire, for battlefield scenarios to produce casualty assessment
and for command and control. To date there are two studies ongoing and one
future study that may possibly answer the above. Another area is suit-
able targets for training. Mine/Countermine Casualty Assessment System
(MICAPS) is another area where more answers are needed. Training
Devices/Simulators are being developed in support of Combined Arms/
Combat Service Support, Weapons Systems and Biological Training.

a. Indirect Fire. Presently, the Army possesses a limited means
of simulating direct fire only. Simulation problems can be subdivided
into two general categories:

(1) Assessment of casualties and destructive efforts.

(2) Simulation of weapons effects visual/sound cues.

b. Command and Control Training Systems. Presently, the Army does
not possess the means to train commanders without troops in assessing

the battlefield situation in order to enable them to command and control
the battle.

c. Electronic Warfare. Presently, means to train personnel in the
area of elctronic warfare is very limited at Bde/Bn level and below.
Areas of concern and development are:

(1) Electronic counter/countermeasures.

(2) Electronic sensors

(3) Electronic Warfare Study--user requirements

d. Driver Simulators. Presently, the Army does not possess the
means to simulate tank/vehicular driving.

e, Targets. Presently, the Army, Navy, and Air Force are delving
into all areas that will provide realistic battlefield targets
enabling its personnel to achieve proficiency to combat standards.

18




f. Weapons Effect Signature Simulator (WESS). There is a need
for WESS systems of all types of weapons to provide realism on a
simulated battlefield.

g. Mine/Countermine Casualty Assessment (MICAPS). Presently, the
Army does not possess means to simulate mine casualties in a training
mode.

None of the above are especially listed in the STOG; however, each
category should have consideration for training by use of devices or
simulators.

ITI. RECOMMENDATIONS
A. Gaps to be filled in Support of STOG-78.

1. Army training programs require scientific and techrological
support in five critical areas that are not explicitly addressed in
STOG and that are not properly represented in Army laboratory programs.

(a) Each major training program requires technical assessment to
discover the degree to which training standards are reached, an
analysis of retention of training over time, and of the degree to
which that which is learned is the critical skill required for maximum
combat effectiveness. In addition, training methods must be geared to
the capacities of students. Training programs require special skills
and varieties of support. ARI should have a more comprehensive program
in this area. 7

(b) There is no Army technolcgical base for the development and
evolution of training devices and simulators, no central laboratory
to develop and test appropriate training aids, and no capabilityv for
developing a program in 6.1, 6.2, and 6.3a that would support the entire
Army training program. We applaud the reported arrangement to use the
Navy technological base to acquire an immediate capability. The Army's
needs are sufficiently broad, diverse, and unique to justify a substan-
tial effort that could be closely articulated with the major work in
progress in the Navy and Air Force.

(c) The Army requires a larger program in the development of a set
of procedures and supporting equipment that permits the development and
testing of simulation procedures that involves large units of the Army
engaged in simulation of combat. The argument for a capability "to
scrimmage' is persuasive; the current programs to develop an improved
technology in this area are not adequate to the job. The planned programs
that have been made available for our review will not be sufficient to
the task.
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(d) The Army needs a technological base for the preparation of
field manuals and technical manuals. Recent research with elementary
school texts has shown that many students can learn the subject matter
easily, but cannot understand the material in the way in which it was
presented. Manuals need to be pretested for more than reading level.
A continuing effort need not delay production time, and can have a
great effect on usefulness of manuals.

(e) Modes of presentation other than the printed page need to be
studied and developed for use in Army training.

2. Develop programs to fill gaps cited in D.
B. Work to be Terminated. None identified.
C. Comments for RADOC for STOG-78.

Discussion with laboratory personnel is recommended to plan time
dimensions on the needs and to determine the value of existing programs
for which there is not an identified need in STOG-77. More communication
with ARI and PM-TRADE is recommended to clarify stated needs to ensure
coordination of efforts related to future STOG items.

It was observed by the Subgroup that TRADOC was very concerned about
the lack of a dedicated DARCOM laboratory for 6.1, 6.2, and 6.3a effort
in training devices and simulators. DARCOM performs this work through
PM-TRADE who subcontracts the effort to the Naval Training Equipment
Center in Orlando, Florida, and many other Army hardware efforts in many
laboratories. The generic technology base for Army missions would
probably best be developed and executed for the Army by a dedicated Army
organization.
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C. MEDICAL, DENTAL, AND LIFE SUPPORT SYSTEMS

I. INTRODUCTION

Army R&D programs in the area of medicine, dentistry, and life
support are under the Army Medical Research and Development Command
(AMRDC) . The existing AMRDC program plans are highly responsive to
STOG-77, though gaps do exist in the STOG.

As the United States completes this bicentennial year and looks
back to consider our involvement in military conflict, it becomes evident
that during 40 percent of these 200 years, our nation experienced armed
conflicts though not all of these were officially entitled "war". 1In
considering that ''the past is prologue' and existence on this planet
seems to be one of eternal conflict, it is important to develop useful
solutions now for those time critical problems that may face future
military forces. Military leadership recognizes that it takes people
to operate weapons. To overlook the simple requirements of food, water,
and supply, not to mention diseases and environmental problems existing
in areas of the world where we may have to fight, may well bring about
defeat of the best equipped and highly trained Army. One has only to
recall the disastrous experience of the 1958 Lebanon Landing in which
40 percent of the troops were incapacitated within 72 hours from
gastrointestinal problems, or the 1973 Middle East War, where some
units in the Jordan Valley experienced 100 percent attack rates of
leishmaniasis. Operational plans that ignore medical factors may well
be doomed to failure. It is of utmost importance that all elements of
military preparedness be in step and paced together.

Where will replacements come from in the first 6 months of a new
war? Military experts point out that the time lapse between M-Day
(mobilization) and D-Day of a new war will be short; M-Day might even
follow D-Day. Six months will be required to establish and operate a
draft system while combat units will be losing personnel. New weapons
and military developments have resulted in tactical plans and operations
estimates of a many fold increase in the number of anticipated
casualties. Replacements then can only come from the repair of those
who are wounded or the cure of those who are diseased. New and in-
novative combat surgical modalities, preventive medicine procedures,
solutions to environmental difficulties, and cures for new diseases
will be time critical. Useful solutions should be developed now.
Congress should not line out Military Medical R&D items without prior
assurance that National Institute of Health (NIH) - Department of
Health, Education and Welfare (DHEW) can and will fulfill the military
requirement and accept accountability. In the absence of DHEW as-
surance, accountability devolves to the legislative body for such
action. In addition to recognition of the fact that tacticians must
not ignore medical input, it further should be recognized that what we
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do medically must be in consonance with the posture of the Army in the
field now and in the future, and in harmony with the medical support
mechanisms of the Navy and Air Force. There is an emerging Army studv,
TOMSS (Theater of Operations Medical Support Systems), that will have
U.S. Navy (plus Marines) and U.S. Air Force participation which will
continually review and update medical treatment, medical evacuation,
cogent clinical research, and medically-oriented materiel development
to determine existing deficits for which knowledge and technology have
either not been tasked to provide solutions or have not vet been able
to provide answers despite tasking.

"Lessons Learned" from past military operations should be addressed
in the STO's as well as in the statement of Desired Capabilities.

II. FINDINGS
A. General

There is good correlation between STOG-77 and AMRDC program plans.
Clearly, there has been close coordination; however, additional science
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