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CHAPTER 1

INTRODU CTION

1-1. INTRODUCTION

This is one report from the second phase of a two-phase research project conducted
by HSR for the Army Research Institute (ARI). The objective of the project is to pro-
vide guidance for improving the conduct of ARTEP field exercises so they can be used
as better training vehicles.

In the first project year, several battalion level field exercises were observed.
Problems of planning and execution were noted. 1’2 Another second year report3 has
taken these problems into account and provided guidance to planners of exercises and
a program of instruction for evaluators/controllers involved in conduct of’ company
and platoon level field exercises.

This report addresses another issue which stems from year-one observations.
This issue is that of establishing the best mix of training settings, either in preparation
for , or after the conduct of full-scale battalion exercises. Time and resource constraints
do not normally allow for repetition of such exercises, nor is it clear that repeating
battalion field exercises is the best approach to training. Alternate means for cor-
recting t raining deficiencies observed during training must be found. These alternate
modes, or t raining settings, should support the concept of concurrent , multi-echelon
training. These training settings must be cost-effective. Finally, they should provide
battalion training managers and trainers with viable options in planning and conducting
training for a battalion and its subelements.

1lmproved Army Training and Evaluation Progra m (ARTEP) Methods for Unit Evaluation-
Volume!, Executive Summary: Study Design and Field Research. AR! Technical Report TR.78.
A26. November 1978.

2lmproved Army Training and Evaluation Pr ogram (ARTEP) Methods for Unit Evaluation-
Volume If , Analysis. ARI Technical Report TR.78.A26. November 1978.

3lmproved Army Training and Evaluation Program (ARTEP) Methods f o r  Unit Evaluation -
Volume I V, Guidance for Planning and Conduct of Company-Level Field Exercises. Final Technical
Report. Human Sciences Research , Inc ., Mclean, VIrginia : 30 April 1979 .
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1-2 . THE CHALLENG E OF COLLECTIVE (UNIT) TRAINING

Army personnel are committed to combat as units , not as individuals. The effi-
cient management and conduct of unit training continues to pose a serious challenge , a
challenge that looms larger as we look to the battlefields of the future. A next war ,
should it occur , has been referred to as a “come as you are ” war. Thus, it is critical to
maintain a high state of unit readiness.

Several features of the modern battlefield help to set requirements for unit training.
Modern technology has produced weapons with increasing capabilities, range and
lethality. Soldiers and crews must know how to operate and maintain these weapons.
Leaders must be able to employ the com bined capabili ties of weapons effectively .
Tracked vehicles provide great increases in mobility. Instead of walking or staying in
foxholes , soldiers ride to the battle and may well fight from their vehicles. Mobile
armor and artillery equipment demand rapid deployment and redeployment. Close air
support is an integral part of Army battlefield doctrine. These elements, taken together ,
place greater demands on leaders and the’ units. Incre ased lethality of weapons and
mobility means that units are more dispersed and that the battle proceeds at a quicker
pace. Effective tactical deployment and maneuver , comm and , coordination , communi-
cation and control become critical requirements. Further , as the number of echelons
that need to operate in unison increases, demands placed on units for which command-
ers are responsible increase. Thus, train ing of units as battle-effective teams poses a
tremendous challenge.

The challenge has another critical dimension. It must be prepared for in a peace-
time environment which is increasingly austere. Costs of modern weapon systems
continue to escalate. Added constraints are placed on training resources : maneuver
areas; time; personnel ; and funds. These conditions , taken together , mean that maxi-
mum benefit must be derived from each hour of collective training. This is the situation
that confronts the Army today.

This situation , in turn , places demands on training managers of operational units,
on Department of the Army personnel responsible for providing policy and guidance ,
and on Arm y agencies that conduct research to support t raining. Let us for a moment
examine the perspectives of each of these sources.

1-3. IMPLICATIONS FOR TRAINING MANAGERS , HEADQUARTERS, AND
RESEARCH

a. Training Managers. The training managers and trainers at battalion level
and below must , on a day-to-day basis, balance training needs and requirements against
available resources. The first obvious problem is to define training needs. From World

4
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War II until the early 1970’s. Army training programs proceeded according to a lock-
step, sequenced t raining sched ule whereby squads, then pl atoons , companies an d bat-
talions were t rained in an established progression. ATTs (Army Training Tests) were
provided for guidance. (Whatever the faults of this approach as applied to peacetime
training, everyo ne could understand and direct their activities so as to implement the
schedule.) There was then little occasion to define training needs. implicit at least in
the schedule was the assumption that each element “needed” all t raining provided.

The battalion training manager is made responsible for determining training needs
under the current collective t raining philosophy embodied by ARTEP. He is instructed
to plan and conduct training on a decentralized basis, not by a division-determined
master training schedule. He is encouraged to institute concurrent , multi-echelon
trai ning. In sum , t raining managers have inherited a greater amount of responsibility
for planning and management. But explicit guidance for conduct of concurrent , multi-
echelon training is needed. The ARTEP Mission T&EOs (Training and Evaluation Out-
lines) represent an improvement over the ATTs. But these , plus documents such as
TC 21-5-7 (Training Management in Battalions), still leave ma nagers at battalion level
much t o figure out for themselves in defining needs and in adapting training to these
needs.

Concurrently, in situations often characterized by personnel turbulence , managers
must work with limited resources. Often personnel available are both ever-changing and
inexperienced. The manager can expect that within a given year , fully 50 percent of
battalion personnel will have either left and been replaced or assumed new jobs within
the batta lion . Furt her, the personnel at both soldier and leader levels often do not have
the experience necessary. They can he, and in many cases are, unfamiliar with their
own tasks. Therefore, they are not ready to fully assume the role of knowledgeable
t rainers for the unit to which they are assigned.

The battalion training manager also has a problem with time. “It is the most
critically needed and seriously depleted training resource. ’4 Equipment maintenance .
on-duty individual education programs, special duties required in support of post or
garrison support activi t ies, and personnel administrative and medical requirements all de-
tract from the availability of personnel for training. It is then difficult to field a fully-
manned units.

The battalion t raining manager is in constan t competition for training facilities
and training areas. His requirements must be balanced with those of the other battalions
and reserve and national guard components. The result is that only one-third of any given
year can be devoted to training with appropriate t raining facilities or maneu”er areas.

— 
4Army Command and Management. Volume 2: Operations. Carlisle Barracks , Pennsylvania:

Department of Command and Management , 1976 .
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The train ing manager is also constrained in term s of supplies and funds available

for training activities. Both POL and munitions are increasingly restricted items. Fur-

the r , in the budgetary process, quantifiable and countable supplies such as munitions ,

etc., are in direct competition for the resource dollar with training activities which are

more difficult to quantify . Thus, the training manager is tempted and succumbs to trad-

ing off , using his resource dollars for thi ngs he can count , such as field equipment , in-

stead of for things that he can’t count , such as the value of a week of training in the

field.

Finally , the training manager needs guidance, tools, and solutions that he can apply

to satisfy training needs within his resource limitations. For years, the field-based exer-

cise, along with_perhaps—Command Post Exercises (CPXs) for the battalion staff , repre-

sented the usual vehicles for training. Given few available alternatives, the fact that the

field exercise was expensive or resource intensive was accepted. Now , faced with severe

resource constraints , the training manager needs alternative tools and solutions to prob-

lems of meeting training needs while working within time , personnel, facility and mone-

tar)’ constraints.

b. Department of the Army. The Department of the Army, through TRADOC

and FORSCOM , provides policy and guidance for training managers. Recently, these

commands have suffered serious erosions of resources devoted to the training base.

Further , in the shift to performance-oriented training, development of guidance for

collective training has lagged behind development of guidance and tools for training

of individuals. Here, the Instructional Systems Development (ISD) approach , Training

Extensive Course (TEC) packages, resident advanced individual training and skill

refresher courses have been implemented.

‘Uni t training guidance is more difficult to design and implement for several

reasons. First , it is much easier to evaluate and modify curricula for individuals than

curricula for groups. Second , the models used for individual training are perhaps less

than completely adequate as guides for conduct of collective training which, among

other things, must emphasize multi-channel communications, inter-unit interactions,

and command data processing. TRADOC recognizes the need for further guidance in

collective training systems and is actively involved in developing solutions.

c. The Research Perspective. Research can help to better describe problems of

training. It can provide concepts and tools that can help managers better cope with prob-

lems of maintaining unit proficiency in a peacetime environment. Three reports of this

Phase H study provide different but complementary avenues of approach .

6
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• Phase I field observations led us to believe that field exercises can be better
employed for training diagnosis and training. A key approach is through
better planning and improved ev aluator training. Accordingly, one report
of this series provides guidance for training managers for conduct of field
exercises , and lesson plans for evaluator training. 5

• Advances in technology may be exploited to improve the quality of unit
t raining. A recent development in which AR I has played a prominen t role
is referred to as engagement simulation. A second report of this series com-
pa res conventional exercises with those that employ engagement simulation.

• The objectives is to provide guidance by which engagement simulation can
be integrated into ARTEP .6

• This report stems from a recognition that battalion field exercises have limita-
tions both in diagnosing training deficiencies and as a vehicle for remedial
trai ning. In both respects, battalion exercises are best as training methods for
the battalio n staff , next best for training conipany commanders . Their value
in t raining platoons and squads or vehicle crews is limited. In particular , bat-
talion field exercises are a cumbersome means of providing remedial training.

There are other means of training units and Ieaders~-some old and some rela-
tively new—which can be utilized. Among these are developments in battl e
simulation. This report analyzes nine modes of collective or unit training .
referred to here as train ing settings , in order to evaluate the ir value as tools

L 

for t raining battalions and their elements.

1-4 . SUMMARY AND OVERVIEW OF THIS DOCUMENT

The needs of training manage rs in an austere environment call for more flexible
app roaches to collective or unit training.

Field exerc ises are the traditional mode of training for Arm y units. The limited
ti me available for collective training severely constrains opportunities to conduct field
exercises. Field exercises are resource intensive , so resource intensive that during any
given time period , not many of them can be affo rded . As presently practiced , field
exercises at the battalion level , at least, do not offer comprehensive opportunities for

5ARI Technical Report TR .78-A26 , Volume I , op. cit. , November 1978.
6ARJ Technical Report TR.78-A26, Volume II , op. cit. , November 1978 .

I
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practi ce of com bat relevant skills by lower echelon personnel and feedback in terms of
traini ng strengths and weaknesses on those combat skills. The responsibility for decen-
tralized training and concurrent multi-e chelon training make it desirable that training
managers have greater flexibility in selection of vehicles for training .

Given these considerations , search for alternative train ing settings to supplement
or complement the field training exercise for the combined arms battalion and its ele-
ments is timely . The merits of alternative settings and the possibility of using them to
provide the battalion training managers wi th suitable options need to be fully explored.
Guides for planning training so as to best exploit the capabilities and limitations of
various training settings must be developed with sensitivity to costs and training
ef fectiveness, given the austere resource environment in which the training manager and
the Army must operate.

This report provides an initial , systematic look at alternative training settings for a
ba ttalion and its elements. It identifies available training settings and describes each on
some 35 parameters. Settings are compared on these parameters as they represent
choices available to battalion training managers. Recommendations bear on selection
of training settings and sequencing their use in a battalion tra ining program .
A discussion of features common to the effective use of any training setting is provided.
Recommendations and issues are discussed from the perspective of training manage rs,
Department of the Army TRADOC and FORSCOM level management , and research
organizations.

In summary , this work represents an initial attempt to compare the relative merit s
of some nine settings for the conduct of training of tactical units and their leaders .
While a substantial body of material is available on some of the individual settings , as far
as we know , this represents a firs t attempt to compare relative merits across so large a
spectrum of settings. Thus, this report can best be though t of as an attempt to summar-
ize the current state of knowledge . Hence , our conclusions and recommendations are
best regarded as hypotheses—hypotheses which can guide more incisive empirical in-
vestigations. Until such investigations are made , this report is intended to provide
guidance for personnel responsible for training management.

Finally, the several training settings now available provide the training manager
a greater variety of options than he has had before. He stands to be better able to select
those settings that are most appropriate to training needs of particular elements. Still ,
selecting the best setting does not guarantee effective training. Good planning, careful
preparations, and follow up by effective execution are always important.

8

_ _ _  - J~~~~~
_
~ -~~~~



-__ _
~~~~~~~~

-
~~~~~~~~~~ 

r r  rn - -- -~~rn~~~~~~~ - -

CHAPTER 2

DEVELOPMENT OF DESCR III ’IONS
OF TRAINING SE1TINGS

2-I. DEFINITION OF A TRAINING SETFM4G

Training settings of the type discussed here represent situations which battalions
and their elements confront in combat. They fall into two genera l classes: field exer-
cises and simulations. A training setting usually consists of the following components
which are either inherent in the training setting or determined by the user:

• A location or site at which training is conducted.

• 

- Participants —trainees , evaluators , and OPFOR , or in battle simu la t ion , - 
-

-

a representation of OPFOR.

‘ • A scenario

• Rules.

• A system for control of the exercise or simulation and casualty assessment.

• Means for performance measurement.

• Limitations.

The training management schedule brings trainees , evaluators or controllers, and
OPFOR together in the setting selected for training. Scenarios describe the programs
by which training is conducted and the actions of OPFOR , if a field exercise , or repre-
sentations of actions of OPFOR , if a battle simulation.

Player tasks are derived from scenarios conducted within specific training settings .
Tasks or activities interact with the training setting in that they may or may not be
called for within any setting.

The role of rules is to model reality and to apply limitations on the capability of
units to move, see, detect enemy, employ firepower, etc. An especially important set of
rules pertains to rules of engagement between weapon systems. These take into account
target vulnerability to each weapon and hit probabilities with range . Rules serve where
actual physical limitations do not exist. Typically, rules niust he more detailed and ex-
plicit in battle simulations where terrain and opposing forces are represented rather than
being physically present. Rules enable the exercise or simulation to work as intended
(e.g., SCOPES—keep your helmet cover clear).

•1 -:
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The role of the control system is to enforce the rules, to safeguard participants,

to input and control information to participants, to keep the exercise progressing, to
represent (simulate) non-participating echelons or agencies , to effect casualty assess-
ment , and , as appropriate , to interject or apply judgment and knowledge based on
professional experience.

Performance measurement may be made by subjective evaluations , by exercise of
rules to produce casualties, or by both methods. Subjective performance measures
typically refer to the effectiveness-with which an activity was conducted. T&E Outlines
provide a means of rating performance as satisfactory or unsatisfactory . Casualties
may be declared during the interactions of sides (in field exercises) or by manual or
automatic exercise of rules of engagement in battle simulations. In battle simulations
and in engagement simulation , casualty histories over time and casualty ratios provide -
the “bottom line ” end product by which success is determined. However , reason s for
success or failure usually need to be identified from process criteria as reflected in T&E
Outlines and/or evaluator notes .

Limitations on tactical situations that can be depicted (for less obvious reasons
than space or participants) are considered as defining factors of a training setting. For
example , CAMMS accommodates operations within the limitation of non-nuclear environ
ment. Where desired training situations cannot be represented , another training setting
must be used.

2-2. SELECTION OF TRAIN ING SETTINGS

Training settings to be reviewed were selected using three major criteria:

• The setting must be relevant to the training of a battalion or its subelements:
battalion staff, companies, platoons and leaders.

• The setting must be available to active Army units through normal distribu-
tion or procurement channels, part of the table of organization and equip-
ment , available at post/division TASO, or obtainable by coordination with
CAT RADA.

• The setting must not be undergoing extensive modification, slated for modifi-
tion, or being considered for deletion from the Army inventory .

Initial information about the dIfferent settings available and which ones met the
~riteria was obtained from ARI/Alexandrj a and the ARII Fort Leavenworth Field Unit.
th exception to these criteria was the ARt-developed Small Combat Unit Evaluation

10
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game which was included since it is being used by AR! for research purposes. BA11’LE
was not included because we were unable to gain access to current documentation in time
to meet reporting deadlines. MILES engagement simulation exerc ises were reviewed as
engagement simulation-based field exercises, although MILES distribution is presently
limited. Nine settings are described in detail in Annexes A through H.

2-3. TRAINING SETI1NG DESC RIPTIONS

Use of the above criteria resulted in selection of the following settings for study :

a. Field Training Exercise (FTX) . A field training exercise can be for un its of
any size. Field training exerci ses for squads , platoons , companies , and the battalion
are described in ARTEPs. Tasks, conditions and standards are provided in T&E Out-
lines. An OPFOR is selected , instructed and controlled so as to permit the unit being
trained to exercise options typical of combat. Performance is evaluated by evaluators
who will or may (depending on the rules in effect) declare casualties. Two-sided or
integrated battalion field exercises have been run , but are not recommended.7 Sit uations
and scenarios are usually limited by safety and equipment or personnel constraints.

b. Field Training Exercise With Engagement Simulation (FIX/ES). A two-
sided free-play field exercise , suitable for squad , platoon and company training. Rules
are enforced by controller personnel. Casualties are generated from modified weapons
hardware (SCOPES, REALTRAIN or MILES) during engagements. Personnel and
equipment shortages and safety considerations limit situations that can be depicted.

c. Tactical Exercise Without Troops (TEWT). Primarily a field planning exercise
conducted to analyze the application of tactical principles to terrain. A TEWT usually
stops short of execution of the battle. It is conducted in the field for battalion staffs
and company commanders and platoon leaders.

d. Command Post Exercises (CPX). CPXs represent the functions of a Tactical
Operations Center (TOC) and , therefore , focus on battalion staff. Terrain is represented
by topographic situation maps. Rules and the number of controllers depend on how
the exercise is designed, Limitations stem from the ability of controllers to manipulate
information.

7ARI Technical Report TR.78.A26, Volume l ,op. cit., November 1978.
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e. The Combined Arms Tactical Training Simulator (CATTS ), located at Fort
Leavenworth , Kansas, is essentially a computer-driven simulation for battalion corn-
nianders and staff. The computer serves the role of the platoons which are simulated.
Orders of the battalion command group are exerc ised by personnel who serve as corn-
pany commanders . CA1TS maintains information as to location of every unit , unit
strength , assets, movement rate depending on terrain and weather conditions , etc. The
computer calculates line-of-sight intervi sibilitie s and matches these with rules of engage-
ment for weapons to assess casualties. The computer records battle actions and events
and the time of their occurrence. Situations are limited to those programmed in the
computer.

f . The Computer-Assisted Map Maneuver System (CAMMS). CAMMS is a corn-
puter-assisted battle simulation for battalions and brigade staffs. Terrain is represented
by terrain boards. The battle is played on the board using symbols for units and weapon
systems. The te rminal is u sed to inter act with a data base and is used as an accou nting
system to trade unit assets, logistics , and casualty assessments durin g engagements.
Situations are limited by scenarios and data available in the computer data base.

g. Pegasus. Pegasus is, as both CATTS and CAMMS , a command group simula-
tion for battalion and brigade level. Pegasus is entirely manual and all functions of
casualty assessment, execution of orders, maintenance of strengths , sta tus, and so forth
are executed by the controllers, Situations are limited by the information processing
and manipulation capabilities of the controllers.

h . Dunn-Kempf. Dunn-Kempf is a battle simulation for company commanders
and platoon leaders to exercise tactics and maneuvers. Terrain is represented by a
board. A screen is normally used to keep trainees on one side from seeing the deploy-
ments of the pieces on the opposing side. Contro l , engagements and casualty assessment
procedures are handled manually. Situations are limited by information processing!
manipulation capabilities of the controllers .

i. The Small Combat Unit Evaluation Game (SCIJE). The SCUE was devel-
oped by the United States Army Research Institute. It has been used primarily as a
research tool , but has been included in the current study for research purposes. it is
for companies, platoons, squads , and tire teams. It has been used to replicate field 

4exercises which have been conducted over the terrain which is represented in the
simulation. It is manually controlled.

12
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2-4. DEVELOPMENT AND DEFINITION OF TRAINING SETTING DIMENSIONS

A comprehensive fram e was developed for analyzing training settings. The corn-
ponents of this framework had to meet two requirements. First, any parameter or
dimension had to be applicable to all settings. Second, information from all dimen-
sions taken toge ther should provide a comprehensive description of each setting. Given
these requirements , dimensions were defined and classified as follows.

First, the settings were viewed as descriptions of the environment that provide
stimuli and information to players. Properties describing the environment were de-
fined: means of terrain representation; physical properties of the setting such as size
and equipment used; rules including rules of engagement, rules for movement , etc.
These characteristics of the environment and stimuli were categorized as the training
setting framework . Summarily, this framework describes the ability of the setting to
represent combat situations and events. Specific parameters are listed and described
in Figure 2-1.

A second perspective is oriented to the players—their roles, numbers and activities—
as they are confronted with the environment and stimuli described above . The separate -
parameters deal with orientation of players, t raining objectives that can be played , func-
tions and tasks of players and judged realism of the information presented to players or
trainees. See Figure 2-2. - 

-

A number of dimensions were identified which together define the personnel and
material resources required by each setting. These dimensions include requirements
for controller training and operational cost items. In summary , they provide adminis-
trative requirements for each setting. See Figure 2-3.

A fourth cluster of parameters covers means used in each setting to describe per-
formance and to provide feedback to trainees. One such parameter describes the ex-
tent to which evaluations are based on objective measures or on subjective judg ments.
Of special interest is the extent to which the setting provides the capability to maintain
records of performance for use in critiques or after-action reviews. Here we describe
the capabilities inherent in the setting. Actual practices may vary greatly among units.
See Figure 2-4 .

2-5. DATA COLLE CTI ON

a. Document ation and Literature Review. Several methods were used to com-
plete the descriptive matrix for each setting. Available research literature used to
identify and define the critical dimensions of training was reviewed. CATRADA users’
guides and descriptive pamphlets were surveyed. Pertinent field manuals provided in-
formation on the conduct of conventional field exercises.

— 
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FIGURE 2-1
TRAINING SETTING FRAM EWORK

Parametes~s Description

I . Echelon and type units exercised. Self-explanatory .

2. Special facilities/equipment. Identifies facilitie s and devices associated with each.

3. Means of terrain representation Describes how terrain information is presented to the
player(s) .

4. Means of representing weather and The extent to which effects of weather can be factored
other impinging conditions into the play. Other impinging conditions relate primar .

ily to the play of smoke or other impediments to the
ability of the units to detect the enemy , be detected .

5. Availiabllity of TOE weapon systems The extent to which firepower available to the unit can
organic to unit be represented in play and reflected in battle outcomes .

6. AvaIlability of non.organlc fire The extent to which indirect fire can be played and
support casualties fro m indirect fire can be assessed.

7. Rules governing movement Representation of conditions which affect movement
(realistic constraints) such as terrain , weather , and vehicle capabilities .

8. Rules of engagement for weapon An integration of range , accuracy, target vulnerability,
systems (realistic constraints) and any other conditions which must be applied to

realistically portray the effects of each weapon .

9. Function(s) of computer Self-explanatory .

10.’ Application of probability How probability is introduced to represent variance in
hits and kills during engagements.

11. Extent to which scenario can be Limitations placed on scenario manipulation by the
manipulated/modified to accom- training setting. Limitations pertain to the scope of
pUsh tra ining objectives missions and train ing objectives that can be represented

in planning exercises . Limitations refer also to the
ability to manipulate the scenario on an ad hoc basis
during the course of the mission.

12 . CapabilIty to halt play or replay Self-explanatory.
events

14
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FIGURE 2-1 (Continued )

Parameters Description

13. CapabilIty to adjust level of difficulty Level of diffic ulty is Largely scenario dependent . Irnesess
is In this capability to adjust the scenario so tha t the train-
ing setti ng can be adapted to knowledge/skills of players
during progressive training.

14 . OpposIng force organization The capability provided to manipulate the workers.
mobility, firepower , and other relevant para meters of
opposing forces.

-
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FIGURE 2-2

FUNCTIONS AND DUTIES OF PLAYERS

- 
Parameters Description

IS . Number and roles of players Self-explanatory.

16. Positions with which players Interact Describes interactions among playe rs and the inter-
action between players and controllers.

17. Training objectives that can be What missions can be played and the extent to which
accomplished training objectives inheren t in each mission can be

evaluated in the play of the scenario.

18. UnIt/Command group functions What command group tasks (Chapter 10 of ARTEP
7 1-2) are playable and observable within the setting

19 . Realism of information and feedback This item is part icutary relevant to information avail-
available to players in terms of able to players from simulations , and how perceived.
amount , speed , and accuracy

20. Requirement for player orientation Amount of time devoted to explanation of the tra in-
to tra ining setting ing setting and how players are expected to perform .

2 1. Susceptibility of setting to “games- Player ’s ability to know and understand how easy it
manship” is to manipulate rules of a setting to his advantage in an

unrealistic manner . The extent to which the settings
permit players to use characteristics of settings to their
advantage in ways they could not employ In combat.

22. ExIstence of constraints or required Potentially unrealistic activities or procedures required
procedures which are peculiar to of players or limitation on the training setting to portray
setting (I. e. unrealistic features). a full array of possible outcomes.

:6.



FIGURE 2-3

REQUIREMENTS FOR ADMINISTRATION

Parameters Description

23. Number of controllers, positions One of the man-hour cost elements. Positions played
played by each by controllers indicate expertise required of them.

24. Number of aggressor and auxiliaries The number of individ uals required to repre sent the
opposing force . Auxiliaries are administrative support
personnel. For example , in field exercises, ammunition
handlers or vehicle drivers; in simulations, personnel to
maintain data files, make compensat ions.

25. Requirements for traini ng controllers . Cost element in terms of man-hours . Focuses on the
auxiliar ies (time , special skills) training required for controllers to function properly. —

2b. Duration of exercise Self-explanatory.

27. Means for applying rules of engage- The tasks required of controllers and auxiliaries and the
ment , casualty assessment administrative burden of controlling engagements and

assessing casualties .

28. Provision/means for recording player The amount and types of information that can be col-
responses (including commo) lected during the exercise for subsequent review to

analyse performance.

29. Operational costs • Number of controllers in support of the exercise.
Exercise support personnel times the duration of
the exercise.

• Number of controllers times the duration of the
controLler training, to include training personnel
to train controllers .

• Number of personnel required to set up the equip-
ment and-facilities for the trai ning setting times
the time required. -:

• Incidental or identi fiable dollar cost elements such —

as in the case of CAMMS where a computer time is -,required. the hourly rate times the average exercise
duration.

30. Set-up t ime The number of personnel required to set up the neces-- 

- sary equipment and amount of t ime required .

17
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FIGURE 2-4
MEASUREMENT . EVALUATION , AND FEEDBACK

Parameters Description

31. Means for rating performance (how Performance measure/rating systems included or pre-
and when) scribed with the training setting. How and when data

are collected and assembled.

32. Positions rated by each controller The span of controller observations. Expertise required
(background requirements) of part icular controllers in orde r to be able to observe

and rat e players and maintain records.

33. Objectivity of performance indicators ! Extent to which outcomes are produced by objective
ratings measures or dependent on subjective judge ments by

controller /evaluators . The impartiality and consistency
with which outcomes or ratings would be generated.

34. Diagnostic capability (overall) Amount of information and degree of resolution about
individual or group performance and the extent to which
information obtained is sufficient for planning of reme-
dial tra ining.

35. Opportunity/provision for critique! Extent to which feedback is provided , either during or
instr uction after the completion of the exercise; the nature of the

feedback commonly provided .

18
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Review of the available research literature and guidance documents provi ded general
information about each setting. However, the specificity of many dimensions required
more detailed information than the publications could provide. In many cases, the
documentatio n caused more questions to be asked than it originally answered. Arrange-
ments were made through ARt for HSR to visit CATRADA , Fort Leavenwort h , and
interview the proponents of each simulation setting. Personnel of the ARt/Fort Leaven-
worth field office made available reports of past research on alternative training settings
and contributed to discussions.

b. Field Trips. HSR personnel accompanied by ARt personnel traveled to Fort
Leavenworth , Kansas. Interviews were conducted with representatives of the proponent
offices for CAll’S, CAMMS , Pegasus, and Dunn-Kempf within the Combined Arm s
Training Development Activi ty of the Combined Arms Center. Extensive discussions
were held with ARI/Fort Leavenwo rt h field office personnel who had conducted re-
search with CATTS, investigating its applicability to ARTEP m issions and tasks.8 Inter-
views were conducted in group format where HSR personnel queried the group about
information pertaining to each of the 35 features in the matrix. Interviews were taped
for further later review by HSR. A CATTS exercise was also observed .

In September, 1978, HSR personnel traveled to Fort Pickett , Virginia , and observed
a weekend CAMMS exercise administered by the 80th Division Maneuver Training Com-
mand. Data for each feature was obtained by observation and post-exercise interviews
with exercise controllers. Comments were also solicited from 80th MTC Personnel about
Pegasus, which they had used extensively.

HSR’s previous experience in observing battalion field exercises during project phase
one, and platoon exercises during project phase two provided additional information for
descriptions of field exercises.

HSR’s past observations and experiences in engagement simulatio n (ES) exercises
were also used to fill needs for data in the FTX/ES setting.

Several HSR personnel contributed information in group meetings held with the
same format as interviews held in CATRADA.

81rs Kaplan and Herbe rt F. Barber. Battalion Command Group Performance in Simulated
Combat. Technical Paper , Army Research Institute for the Behavioral and Social Sciences , Alexandria ,Virginia.
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c. Diagnosis of Training Needs. Training needs may be identified in a number of
ways. Among these are reviews of performance of elements on prior field tests or during
simulations, knowledge of qualifications and experience of key individuals , an d review of
such other prior records of trainin g as may be available. This info rmation can be assem-
bled for battalion elements to indicate the levels at which trainin g is most apt to be
needed (battalion command/staff , company, platoo n , squad), to identify leaders and
units who most need training, and , within missions usual to battalions and their elements ,
to better define t raining content.

During this diagnosis , it may be possible to mak e intelligent guesses as to whether
the most critical needs pertain to the planning of missions and transmissions of orders , or
to practice in mission execution once mission orders are given. While good planning does
not necessarily lead to effective execution , it helps. A key issue here is the ex ten t to
which leaders , working from orders from above , have sufficient appreciation of tactics to
develop mission plans that take full ac~c unt of their own unit capabilities and possibilities
for outside suppo rt , intelligence about t h e  enemy, and knowledge of the ground. For
training purposes, if it is possible to separate probable training needs in tactics and
planning from needs in practice and execution of missions , settings can be selected that
are most appropriate for each of these areas. Review of prior performance as indicated
by ARTEP mission outlines can provide pertinent information and better help to target
need areas. The distinction between planning and execution is also import ant in that a
poorly conceived mission plan will often lead to needless problems and foutups in mission
execution.

Another important consideration bears on whether battalion elements have had an
opportunity to work together as integral teams. If they have not , a logical important
training objective would be to stress inter-unit coordination and to assure practice in
transmission of orders, transmission of intelligence , and interunit communications.
Frequent comments from Army evaluators observing battalion field exercises were that
bat talion elements were not keeping each other informed , and that leaders at company
and platoon levels were not exercising sufficient supervision.

Obviously, results of the diagnosis of training needs should be made known to
evaluator/controllers and stressed when these personnel are being indoctrinated and
trained in preparation for conduct of exercises and/or simulations.

d. Training Settings as Options. The nine settings described in Annexes A-I ,
represent optional means of t raining available to bngade and battalion command-
era, operations officers, and others who plan and supervise training. In practice ,
these options are reduced substantially by identifi cation of echelons at which train-
ing is most needed and by information or educated guesses as to trainin g content

20
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2-6. TRAINING SETTING NARRATIVE DESCRIPTIONS

Data collected fro m the group interviews at CATRADA , HSR and ARt/Alexandri a
were analyzed and summarized in a narrative describing each training setting on each of
the 35 dimensions. After completion , the narrative summaries for CATTS, CAMMS,
Pegasus, and Dunn-Kempf were forwarded to CATRADA , Fort Leavenworth , for review
and comment on comprehensiveness, clarity and consistency . FTS, FTX/ES, CPX, and
TEWT were reviewed intern ally by HSR staff. The SCUES narrative was reviewed by
ARt/Alexandria. Review comments were incorporated into final narrative descriptions
of each setting. The completed narratives appear in Annexes A-I .

2-7. COM PARISONS OF SETTINGS

The material to follow compares t raining settings in groups and by individual sett-
ings. These comparisons are based on descriptions of settings in material produced by the
Arm y and ARI research reports and observations of t raining in these settings.

2 1



CHAPTER 3

COMPARISON OF TRAINING SETTINGS

3-I . INTRODUCTION

This chapter classifies training settings into groups, then makes comparisons between
groups of settings in terms of what appear to be their strong points and applkations to
collective traini ng. Comparisons are made , in turn , bet ween:

• Field exercises as a group and battle simulations. Exercises and
simulations are compared at battalion and company levels.

• Conventional field exercises as set fort h in ARTEP and Engagement
SImulation (REALTRAIN and MILES).

• Types of battle simulations: CAllS, CAMMS , Pegasus, Dunn-Kempf ,
and CPX.

Chapter 4 uses this material as a basis for conclusions and recommendations.

a. Importan ce of Planning and Thoughtful Conduct of Training. Substantial evi-
dence can be cited to show that any of the nine settings described can have substantial
trai ning value. However , selection of an appropriate training setting cannot guarantee
that effective training will occur. The value of training in any setting depends in large
part on how well training is planned and the care with which training is conducted.
Nonetheless , all setti ngs have advantages and limitations. Some settings , properly ex-
ploited , are better adapted to certain types of training for specific battalion elements than
others. Some settings are more approp riate to some stages of training than to others.
The material to follow points up these “margins of advantage ” or disadvantage .

b. The Battalion Field Exercise as Focal. Collective training programs are con-
tinuous through time. While the Army has moved away from the progressive cycle of
trai ning pract iced u nt il a few years ago, battalion field exercises are conducted pen-
odically . In this report , taki ng battalion fi eld exercises as a poi nt of departure, two
questions can be asked: How may training be structured in prepara tion for these exer-
cises? Or, how can results from batt alion field exercises be used to assist the planning and
structuring of future training? These questions derive from our Phase I study. Answers to
these questions can help to fit battalion field exercises into a brigade or division training
schedule. 
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that should receive greatest emphasis. Options may be narrowed still further by
availability of resources , but this will depend on locales. Still , certain choices
between settings remain. Considerations that bear on these choices are developed
in the rest of thi s chapter. Comparison of nine settings, each with one another , to yield
some 36 comparisons would be unwieldy. Instead , settings are divided into two clusters:
field exercises and battle simulations. Comparisons are then made between and within
clusters.

Field exercises consist of:

• conventional ARTEP missions, and

• engagement simulation.

Battle simulations consist of:

• battalion command/staff level—CATTS , CAMMS, and
Pegasus,

• company/platoon level—Dunn-Kempf and SCUE, and

• any level —CPXs, really quasi-simulations.

The narrative descriptions in Annexes A through I provided the raw data for corn-
parisons. In many instances , items from the list of 36 are combined to rnake comparisons
clearer and call attention to key issues.

3.2. FIELD EXERCISES COMPARED WITH SIMULATiONS

a. Introduction. A general distinction between field exercises and simulations is
that simulations are intended for leaders or for leaders and staff. Field exercises are de-
signed for entire units. While leaders are involved in both forms of training, simulations
are oriented to training a few leaders at selected command levels. Troops are not involved.
More specific comparisons are made in Figure 3-1. To the extent to which the features
described in Figure 3-1 are not common, the same knowledges/skills cannot be practiced
in both types of settings.

b. Battalion Field Exercises Compared with Simulations. Figure 3-1 sets
forth some eighteen items by which ARTEP battalion field exercises are compared
with simulations designed to train battalion staffs. In making these comparisons,
we are concerned primarily with conventional exercises rather than engagement
simulation. Current development of the MILES system stands to make the play of
full battalions in engagement simulation exercises possible. This is a prime objective
of the National Training Center.
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FIGURE 3-1

BATTAUON FIELD EXERCISES COMPAREI)
WITH BATTLE SIMULAT IONS AS TRAININ G VEH ICLES

It em for Comparison ARTEP-FEX

Requirements for maneuvers: Must be scheduled along with No space problems . However ,
area , space needs of othe r units. Often simulat ions require competent

space limited for combined staff for administra t ion.
arms maneuvers . CAT1’S especially needs

C~~~rlise,

2. Time/resources required to Very substant ial time/resources Vary wit h simulations.
prepare for tr aining required . Least with CAllS with

professional staff to run .

3. Number , variety of missions Missions requiting extensive Any mission can be assigned;
that can be played maneuvers may be terr ain mostly, play has consisted of

limited . See also Item 7. attack , defense , covering force
operations

4. Play of duties of staff meni- Can be done to some extent. Can readily vary scenario
bers . Ability to tailor informa - Often duties of S-I . S-4 have inputs to vary tasks, task
tion inputs and stimuli requir- not been adequately exercised, loads of staff members,
ing action to dutie s , responsi . and requirem ents for sta ff
bilities of specific staff members coordination.

5. Play of rules of engagement Very difficul t to play exchanges (‘an be played by corn-
of tire realist ically, in timely puters (CA1’TS) or con-
manner. trohlers (CAMMS , Pegasus).

6. Simulation of Warsaw Pact In concept can be simulated but Can be readi ly simulated.
weaponry, tactics very expensive to do so. Time - Requires only tha t OPFOR

consum ing to train an OPEOR controllers be indoctrinated in
to use Warsa w Pact tactics. OPEOR tactics.
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Battle SimulationItem for Comparison ARTEP—FEX (CA1TS, CAMMS. Pegasus)

7. Realistic play of defense mis- Extremely costly to simulate Can readily simulate any
sion , forced withdrawals force ratios realistica lly, desired size of OPFOR.

8. Play of EW/counter-EW Can be played within cape- Can be developed in
bilities of equlpmern . simulation.
May create security problem ,
radio interference problems.

9. Play of air , organic and Effects can be made apparent All can be accomplished
non-organic artillery, mines, to staff and commanders by readily in simulation.
barriers, chemicals controller input , but difficult

and labor-intensive to provide
simulation on the ground.

10. Realistic play of casualties ; Can be played , but close Can readily be played.
casualty assessment coordination of OPFOR Questions arise as to validity.

weapo n signatures needed
for realism.

I I .  Ability to Introduce problems These Interject themselves Problems and effects can be
created by human failure, frequently without plan! simulated. Questions arise
mechanical breakdown , Intent , as to validity.
commo failures

12. ConstraInts In t roduced by Difficult to realistically use None
fety regulations as Impedi- live fire . Expensive.

ments

3 AbIlity to provid, experience A neceiury component ot (‘an be simulated for banal-
In management of a four-edt. - battalion field exercises. i~n staffs with company
Ion oq~ dzafton. commanders degrading inputs.

26 
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Battk SimulationIte m for Compar ison ARTEP—FEX (CAllS, CAMMS, Pq us)

14. Opportunity to practice and Should be a key element of Not realIstIcally .
reinforce discipline in the battalio n field exercises. How-
field and to supervise execu. ever , often in practice oppor-
lion of tasks , correct errors tunity not fully exploited .

15. Capability of evaluators to Highly dependent on evaluator Can be much more readily
detect errors, oversights, and training. Evaluators must work done than In field exercises
miscommunications as team. since only one command

echelon is involved.

lb . Ability to critique perfor- Normally one criti que has been Can readily critique at
mance at regular intervals and given on completion of cxci- desired Intervals. CATTS
to adjust frequency of cri- cises. More frequent criti ques has reset and replay cap.-
tiques to performance of recommended . bilities.
units

17. Efficiency of use of training Difficult to provide all platoons, Provides opportunity for
time squads opportunity to cover very effective use of tra in-

most of their combat-relevant big time of commander ,
duties, staff .

18. Costs of traini ng Very expensive training. See annexes: CAllS:
CAM MS . Pegasus.
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When information about the two form s of training—field exercises and battle simula-
tions—are shown side by side , the superiority of battle simulation for traini ng battalion
commanders and members of the battalion ~taff seems clear and compelling. A few items
warrant special comment. -

( I )  Maneuver area; time resource requirements (Items 1 , 2). Requirements
for maneuver areas and time , and resources required for preparations are much less for
simulations. As weapons increase in lethality and range , and if dispersion recommended
by doctr ine cont inues to increase, it will become increasingly difficult in the future to
conduct battalion-level exercises on the space available on some military reservations.

(2) Rules of engagement ;casualty assessment (Items 5, t O). Rules of engage-
ment are very difficult and complex to play realistically in conventional battalion field
exercises. Realistically, the trai ning of evaluator/controllers that would he needed to do
so would likely far exceed the time that could be provided by operational units. Report-
edly, matching weapons capabilities against targets differing in vulnerability was a prob-
1cm as CAT1’S was being developed , a problem that has now been surmoun ted . It is
assumed that intervisibilities are validly estimated and casualties properly declared in
CAMMS and Pegasus.

(3) OPFOR capabilities; force rations , electronic warfare (EW) (Items 6,
7. 8). It is noteworthy that field exercises cannot provide , or can provide only with great
di fficulty, some forms of information inputs that a battalion staff would have to deal
with in battle. Warsaw Pact weaponry and tactics , practice in defense missions, play of
EW , and substantial enemy air strikes fall in this category.

(4) Performance observation and critique (Items 15 , 16) . Since the simula-
tion addresses only one level of command , it is much easier in battle simulations to detect
errors and oversights of trainees. Certain erro rs in control/ communications can be
especially difficult to trace to their sources in field exercises where errors made at one
level or st ati on can cascade th rough t he syste m.

Simulations have the further advantage that critiques can readily be
given after each mission. It has been recommended that provision he made fo r at
least some critiques during a battalion three-day exercise . Admittedly, these migh t
be difficult to schedule and manage . The alternative , however , is to allow men
being trained to repeat erro rs, and in doing so , to learn and rein force incorrect
beh avior and/or fail to take certain important actions such as supervision ot sub-
ordinates and reporting intelligence.

(5) Management and supervision p otential (It ems 13, 14) . The super-
iority of battalion field exercises over simulations lies in their ability to provide all
leaders experience in working within a four-echelon organization. Field e\ercises
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potentia lly provide leaders at all levels opportunitie s to convert orders into plans and to
practice t roop leading procedures. l’he discipline developed throughout the unit by
practice in doing these thi ngs, and the development of ’ mutual expectations between
elements that must coordinate their activities stand as strong arguments for conduc t of
battalion exercises for training. However , three recommendations are worthy of note :

(a) The battalion field exercise , so expensive to conduct , has not fully
exploite d the oppot-tunities for leader tr aining unique to this setting. Often these exer-
cises were conducted on a predetermined and infl~xihIe time schedule which t ried to
include as many missions as possible in the three days in th e field. The re sult, frequently,
was that jun ior leaders did not have time to fully practice troop leading procedures.

(h ) The problem of failu re to fully exploit the opportun it~- for trai ning
that a battalion field exercise can provide arises in a diffe rent form if the battalion staff ,
unpracti ced in working together , takes an unnecessarily long time to convert orders
t’rorn (simulated ) brigade to orders to lower echelons. The time required to do this is
substantial , even with a professional staff Practices in working together. As time is un-
necessarily extended, lower level personnel , who can only act after orders are given , m ust
wait around for unnecessari ly long periods of tim e. i’his contradicts the Principle of
gai nfully using tr aining time for all echelons.

(c) The role of peers at company and platoon levels in acting intell igent-
ly on th eir own , th us unhurden ing leaders, is often not fully exploited in tleld exercises.
In planning un it training . comlnun icat ions up and down levels of command obviously
need stress. Hut it is easy to overlook the importanc e of latera l communications. Surp rise
is characteri stic of combat. All enemy initiativ es cannot he foreseen in advance . Unlike
simulation , field exercises permit peers to assist each other in responding to many situa-
tio ns not fully anticipated in mission orders. The critical importance at’ com mu nications
on the battlefield was stressed by S.L.A. Mar shall in accounts of Worl d War II battles.
FIeld exercises provide many occasions for practice of latern al communications.

(6) Battalion staf ’f as info rmation handl ers ; similarity to combat jobs. Hat— —

talion commanders and staff are essentially information processors and decision—makers .
Wi th occasional exceptions (personal reconnaissance, etc.) , they react to and process
informat ion about unit s , activi ties, and events. They do essentially the same jobs in
combat. We would expect that the simulations conducted for the battalion staffs are
more realistic to combat jobs, he nce, provide better opportunity for transfer learning
tha n do simul at ions at com pa ny and platoo n leve ls such as Dunn—K empf.

9s. I - A. Marshall. Men Against F ire - The P rt thlem of Batik Command In Fu ture Is~ar . Infantry
Journal Press, Washington , D.C,: 1047,
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(7) Summary . Simulations for battalion commanders and staff person-
nel serve as an excellent vehicle for training. From a cost viewpoint , it is much easier to
generate information about events than to bring about conditions such that events will
occur and be reported. As the state-of-the-a rt in simulation and information transfer
cont inues to grow, simulations stand to become still better methods of t raining.

c. Company Level Exercises Compared with Simulations. A full array of ARTEP j
missions and T&E Outlines is available for training combined arm s companies, platoons,
and squads. Problems of effective management of field exercises are present whatever the
size of units being trained. Nonetheless, as we work down the command chain from
companies to platoons and squads, it becomes increasingly easier to manage t raining so
that personnel at all echelons are provided opportunities to practice their combat-relevant
options and choices. Requirements for t raining areas are reduced , as is the time lower
echelon elements must wait for leaders to go through their troop leading procedures and
issue orders. It is then reasonable to expect that companies, platoons, and squads can be
provided more training in exercises tailored to lower echelons than they will receive as
participants in battalion field exerc ises. Thus, field exercises for lower echelon units can
more profitably use training time. Here , the play of the rules of engagement in engage-
ment simulation field exercises cLearly demonstrates the consequences of careless or
improper actions on the battlefield , concurrently stimulating interest and motivation of
leaders and t roops. Further, the comparative advantage of field exercises at company and
platoon levels to simulation for these levels is further enhanced by greater dissimilarities
between tasks practiced in current simulations and total task requirements of squad ,
platoon , and company leaders in combat.

Several forms of battle simulation can be used to train company and platoon lead-
ers : Dunn-Kempf , CPXs, TEWT, and SCUE. Taking Dunn-Kempf as an example and
comparing it with field exercises, it would appear that comparisons between company
and platoon field exercises and simulations would be similar to those for battalions,
however, there is a most important exception. This alone, to some degree, degrades the
comparative advantages of simulations at company and platoon levels.

The battalion commanders and staff work basically in an information medium.
They are information processors. By contrast , company and platoon leaders operate itt a
mixed medium. That is, they give orders and receive reports, but they are also exposed
and respond to the sights and sounds of battle . This is especially true of platoon leaders
who, when feasible , will communicate with subordinates face-to-face and by hand-and-

— arm signals. The company commander must shift media frequently. Also, since he has
no staff , he must create his own displays using such maps and sketches as he has available.
Often , depending on vegetation , terrain , etc., he will not be able to see many of his own
forces, so he must store a good deal of info rmation in his head . From this perspective,
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Dunn-Kempf, which permits leaders to see their own forces on the board , unrealistically
unburdens commanders at company and platoon levels. Further , problems introduced by
faulty communications and errors by subordinates—Von Clausewitz combat f ri c-
tions 1

~~cannot be readily interj ected.

We believe that the above factors combined limit the value of Dunn-Kempf and
simulations designed for training company level leaders. Simulations can , however , likely
serve useful functions in teaching tactics and procedures and in providing insights into
problems of coordination of activities of subordinate elements.

3-3. COMPARISON OF APPROACHES TO CONDUCT OF FIELD EXERCISES

a. Introduction. Current doct rinal methods of conducting field exercises are
described in AR TEP documents which contain T&E Outlines for all elements from squad
.to battalion levels. Ln the last several years, Training Systems Manage rTactical Engage-
ment Simulation (TSM-TES), AR I and contracto rs have pioneered the developmen t of a
second method for training of tactical elements —engage m ent simulation . (Engagement
simulation (ES) takes two forms: a manual system RE ALTRAIN , and a system built
around lasers/sensors—MILES.) The two approaches—referred to here as conventional
and ES exercises—are described in Annexes A and B. A discussion of similarities and
differences between these two methods and considerations involved in their integration is
reported on elsewhere. ’ I This report describes considerations training managers may wish
to take into accou nt in selecting either or both conventional ARTEP missions or engage-
ment simulation (ES) as vehicles for training. As developed below, these two approaches
or methods—conventional training and engagement simulation— are best regarded as
complementary rather than as competitive.

b. Engagement Simulation Still Being Developed. As described in separate
reports, The Developpnenz of Engagement Simulation-Based AR TEPs . engagement simula-
tion using controllers to verify target hits and activate signatures of weapons has been
proven to be an effective training veh icle. However , because in the manual system
(REALTRA IN) controllers can only use a single channel to communicate/confirm t arget

mKarl Von Clausewitz , On War, Chapter 7, Book I . The Modern Libra ry : 1943. Pages 53-55.
— 

t t The Development of Engagement Slinulanon-Based I4 R TEPS . Technical Report . Human SciencesResearch . Inc., Mclean, VirgInia: 5 December 1978. ImprovedAr my Thuning and Evalua tion P~’ograms(ARTEP) Methods f o r  Unit Evaluation - Volume VI. Conventional ARTEP Missions and Engagement
Simulations: An Examination of Options. Final Technical Report. Human Sciences Research , Inc .,Mc lean , Virgfn~a: 30 April 1979.
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hits, REALTRAIN cannot be used for mechanized infantry units larger than companies.
Applications of ES using M ILES (Multiple Integrated Laser Engagement System) are still
being developed along with prototype doctrinal material . The REALTRAIN approach is
fu rther along in developmental stages. It has been implemented by a few operational
units without outside assistance. MILES has not. The comparisons between conventional
methods and ES—both REALTRA I N and MILES—th at follow are based on the most
current information available to us at this time. As ES is fu rther developed , it will
become possible to further verify these comparisons.

c. ARTEP Conventional Missions and Engagement Simulation Compared.

(I) Summary descriptions. ARTEPs have been developed to address training
needs in prolonged peacetime environment rather than in a mobilization environment.
ARTEP 7 1-2 includes usual missions for all mechanized infan try units from squad to
battalion levels. Its T&E Outlines assume a progression of activities from initiation of
missions to their completion. An instructed OPFOR provides opposition so as to test the
unit in accomplishment of training objectives within mission contexts. The senior evalu-
ator acts as the commander of the next higher unit. Evaluators , using T&E Outlines,
grade performance as “satisfactory ” or “unsatisfactory .” Mission performance is scored
by integration of ratings on T&EO items.

(2) Engagement simulation is a two-sided, free-play exercise. Units with
conflicting missions are joine d in simulated battle. In REALTRA IN , casualties are
declared as they occur by controllers who inform controllers on target vehicles of the
opposing side that a hit has occurred. A Net Control Station (NCS) keeps a record of the
identity of each casualty through time. In MILES, casual ties are determined automa-
tically by laser-laser detector equipment which takes into account range and the vulner-
ability of the target to the weapon that fI red on it , as casualties are assessed. Casualty
records are maintained by a Net Control Station (NCS). The winner of the battle is
determined by casualties inflicted or received by the two sides.

After battle, controllers on each side ate assembled and casualty records
are reviewed to confirm the validity of records. Next, an After-Action Review (AAR) is
held in which both sides praticipa te. Errors, omissions, and effective actions are brought
to light in discussions between the senior evaluator and players of opposing sides who
inflicted/suffered casualties.

(3) As engagement simulation has developed , a vocabulary slightl y diffe rent
from that used in ARTEP has emerged.

• Control is empha sized so trainers are referred to as “controllers”
rather than evaluators.

• A debriefing is held after each mission for controllers only.
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• The post-mission discussion with participants is referred to as
an After-Action Review (AAR) rather than as a critique.

d. Comparison of Methods. Figure 3-2 compares th~ t wo methods with re-
gard to major diffe rences among them. A brief discussion of items follows.

(1) Plans/Preparations. Time required for plans and preparations of exercise s
by the two method s are roughly comparable. There is this difference: poor planning and
eval uator training is less obvious when conventional exercises are run. If ES planning is
ina dequate , this is readily obvio us to trai nees and controllers when they atte m pt to u se
ES as a training vehicle. The reasons are not obvious to the reader at this point. Sec item
below of Rules of Engagement (ROE) .

(2) Equipment. REALTRA IN and MILES do require the operation and good
maintenance of added equipment. Particulars are documented in Annex B.

(3) Exercise of ROE. Conventional trainin g does not attempt to depict
the precise interac t ions between sides that call foT accurate and timely assessment of
casuaLties . ES does. This is necessarily the focus of many preparations for ES exercises.

(4) Capability for establishing / implementing trainin g objectives.

(a) Mission planning /giving orders . Here , the conve ntional approach
provides more direct observatio ns and evaluatio ns. While evaluato r ratings carry a sub-
stantial subjective component, observations of the process (activities of units ) are direct.
For example . ES in its pure form would require infrrences as to the efficiency of niisston
plan s from the outcome of the engagement. Whil e su ch in ferences can he dra wn , (possi-
ble) errors in planning and issuing orders must be fe rreted out from (possible) errors in
execution of orders. This is often not an easy task. - -

(b) Mission execution. The move mechanistic conventional approach
wit h di rected OPFOR play may be more adaptabl e to coverage of speci fi c traini ng objec-
tives. To the extent that ES gives each side freedom , it is somewhat more dif fi cu lt to
tailor it to specific training objectives. This depends in part on the substance of the
objectives themselves. For example, objectives bearing on terrain appreciation . weapons
engagements, etc.. can usually be realized more effectively by ES than by conventional
methods , even when com plete freedom between sides is allowe d.

(5) Permitting innovative solutions. The payoff for conventional exercises is
gai ned by following routines prescribed beforehand and coded in T&EO items. Since the
items are predetermined , the prescribed behaviors are predetermined as well. ES often
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FIGURE 3-2

ES AND ARTEP COMPARATIVE PAR AM ETERS

ITEM ARTEP T&EO MISSION S ENGAGEMENT SIMULATION
Plans, preparat ions Involves initial plans and training Involves initial plans, tra ining con-

evalua tors, instruct ion of OPFOR. (rollers , assembly of equipment.
Requires substantial time. Requires time, care.

Equipment Equi pment organic to unit only. See Annex B.
Requirements

Missions That Can Be ALL missions. All missions involving enemy contact.
Played

Exercise of ROE for Very difficult to make realistic , to Built into maimer of execution :
l)efensive Weapons realistically represent interac tions • Controller equipment /training if

bet ween sides. Typically arbitrary , REALTRAIN.
- 

unrealistic. • Lasers/sensors if MILES

Permitting Innovations Checklists tend to encourage by.the . Creates environment in which both
in Tactics. Creative numbers execution by pre-arranged sides can exercise engenuity. Often
Solutions schedules. calls attention to valuable training

- - - —  
objectives not in scen-sno plan.

Capability to Establish Can readily be established for all This area being expl ored. In general ,
and Implement missions. Controlled by orders, the greater the scope of free-play.
Training Objectives OPFOR play. the more difficult to plan training to

- —— fit pre .estab lished objectives.
Recording /Evaluation Recording/evaluation by ratings of See Annex B for descriptions of how
of Performance evaluators using T&E checklists, performance is recorded for REAL-

TRAIN , MILES.

Integrat ion of Informa - Ratings are combined by simple Outcome information is available in
tion for Diagnosis and addition or such means as evaluators the form of casualty histories over
to Score Outcomes contrive . Outcome is sum of ratings . time , casualty ratios. Events/diag-

nosis performed through After -
Action Review (AAR) with players

- 
on each side.

Conduct of Criti que or Practices differ. In some instances Practices recommended involve bring-
After-Action Review often as highly condensed summary . ing both sides (or leaders of both sides
(AAR) if company or larger) together , review.

ing events, encouraging between-group
dialog.

Troop Acceptance . Varies from case to case. Often con- The rules of the game , when applied
Motivation to sidered °just another terrain ride. ” as prescribed have produced compet.
Participate itive atmosphere with high troop

motiva tion.
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brings to t ight important training points that were not anticipated in exercise planning.
This does, however , place a burden on controllers to recognize and interp ret these so they
can be brought out in the AAR.

(6) Recording/evaluation of performance; integration of information. Evalua-
tions by conventional methods is entirely dependent on evaluator judgments. Typically,
evaluation is performed by summation of scores on pt-c-established T&EO rating Items.
This means that evaluators must he well trained. ES uses a different method: it begins
with product criteria-casualty histories over time by developing the behaviors on each side
that led to the casualties. A record of unit positions through time can provide assistance.
Thus, conventional methods sum process criteria. ES starts with product criteri a and
infers performance in terms of processes-actions of both sides. Provisions for controller
debriefs and AARs encourage inputs from all participants to this inferential process.
While more demanding, ES should provide substantially more combat-relevant and valid
evaluations of (hose actions of each side that pertain to success in the conduct of the
battle.

(7) Conduct of critiques and AARs. Learning theory strongly suggests
that when the ES AAR is conducted as prescribed , the personal involvement it elicits by
bringing participants into the discussion is conducive to learning. Field observations
confirm this.’2 Lt would help, we think , to hold the critique after conventional exercises
in the same manner . This is often more di fficult since trainees accustomed to traditional
methods are more likely to think of their role during critiques as that answering criti-
cism~, rather than contributing to discussions. This mode of thinking can readily make it
difficult to tram those who are accustomed to current practices in holding critiques to
hold effective AARs after engagement simulation. A key point for training manage rs to
note.

(8) Troop acceptance/motivation. It has been repeatedly demonstrated
that when well-planned, ES has produced excellen t troop motivation . 13 The factors
that encourage this are built into the way in which the exercise is managed and AARs are
held. This is not to say that enthusiasm cannot be generated in conventional exercises.
But managers need to work harder at it.

12R 1. Root , K. I. Epstein , F. H. Steinheiser , J. F. Hayes, S. E. Wood , R . H. Sulzen. G. G. Burgess,
A. Mirabella, D. E. Erwin , E. Johnson, Initial Validation of REAL TRAIN with Anny Combat Units in
Europe, AR I Researc h Report 1 191 , October 1976, pages VI , VII .

~ John J. Bosley, Peter W. 3. Onoszko, Exequiel R. Sevilla, Jr., The AAR Leader Role in REAL TRAIN—
Research on Training Needs, Human Sciences Research , Jnc., McLean , Virginia: June 1978.
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(9) Overhead costs associated with one-sided versus two-sided play of engage-
ments. Either conventional exercises or engagement simulation can he played as one-sided

a unit in training opposing a controlled OPFOR—or a two-sided exercise in which both
sides are given freedom. While local practices diffe r , in conventional field ~— xt ~r~1ses
OPFOR is though t of as the foil for the unit being tr ained. Thus , the OPFOR reeei~-es
little t raining. As such , it represents an overhead cost. 11 , instead , in conventional ex~r-
cises, the OPFOR is given freedom , the tasks of contro l and evaluation become much
more difficult. Conventional field exercises do not provide the mean s of handling these
tasks effectively.

While ES can be played with a controlled OPFOR , we think the arguments
art .’ for giving both sides freedom in almost all t raining applications. The reason is that if
ES is played one-sided, personnel required for an ES OPFOR must be added to con-
trollers and ES equipment , thus , substa ntially increasing overhead costs of t raining. A
controlled OPFOR , equipment costs , and controllers all added together make for a sub-
stantial overhead burden.

e, Conclusions. We find engagement simulati on — currently under development — -
as a means of training for the battle attractive on many counts. These are cited earlier
and in our report on the ES ARTEP. Among issues yet to be resolved are the following:

• Whether ES is to be used to replace conventional methods of unit train-
ing or to complement them. Training in those activities that precede the
battl e, in bat t le dril l , in reconnaissance patrols , etc., can perhaps he given
almost as well by conventional methods. This argues, we thina. , for ES as
a complement to conventional methods.

• Whether ES can handle home station training for battalion-sized units.
MILES equipment would he required.

• Costs and effectiveness of ES t raining as compared with conventional
trai n ing. This would incl u de personn el costs and cost s of operati ng and
maintaining equipment.

Finally, it is worth emphasis that ES is a much more refined training tool. This
means that to exploit its capabilit ies well , caref ul prior planning is require d and the chief
controller and his team must be well-tra ined and practiced. Training of controllers must
stress and provide practice in:
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• Accurate assessment of casualties and communicating these to
controllers on the other side (REALTRAIN).

• Comprehensive coverage of events in the controller debrief as
to how the exercise went , and sources of errors and effect ive
perfo rmance.

• Holding the AAR to gain participation of all, thus getting par-
ticipants ego-involved and helping them to (earn and remember. -

3-4. COMPARISON OF BATTLE SIMULATION TRAINING SETTINGS

a. Introduction. There are two subsets of battle simulations: those for battalion
and higher command/staff elements (CATTS, CAMMS and Pegasus); and those for
company, platoon and squad levels (Dunn-Kempf and SCUE). These subsets are address-
ed separately. Command Post Exercises (CPXs) are included as an additional alterna-
tive, since they can approximate battle simulation. CPXs will not be addressed in each
subset , since their strengths and weaknesses are independent of echelon.

b. Battalion-Level Battle Simulations. Battalion staffs are principally information
processors and producers . The preponderance of their knowledge of the events of the
battlefield comes as fragmentary reports from secondary sources. Their in form ation is
never complete; it is apt to be inaccurate , and it lags the events reported. Staff functions
in this information processing mode call for cognitive skills and close team work between
staff members. For these reasons, battle simulations are especially appropriate for
training the battalion staff. According to the proponent agency for battle simulations,
their design objective was to provide cost-effective options for the training of command/
staff grohps. 14

Fundamen tally, all three battalion-level simulations—CATTS , CAMMS, Pegasus—are
quite similar. All exercise the major battalion functions of command/ control , intelli-
gence, fire support and maneuver. All were designed to represent command group tasks
outlined in ARTEPs 100-1 and 71-2. CATI’S, in particular , covers comprehensively
command/staff tasks and subtasks)5 They can be considered equivalent in scope of
coverage. Player and controller organizations are comparable , though both may vary in
number of personnel involved.

14”Battle Simulations and the ARTEP,” Army Training Support Center Bulletin No. 784 , Fort Eustis,
Virginia: November 1978.

l5~~ 1. Kaplan and Herbert F. Barber, op. cit.
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The settings vary on two main dimensions : degree of automation and degree of
centralized control. Strengths and weaknesses can he traced hack to one or the other of
these dimensions.

(1) Degree of centralized control .

(a) Planning and preparation required. CATTS is a fully centralized
system installed at Fort Leavenworth . All players go on temporary duty to use CATTS.
All control personnel are permanently assigned to CATRADA. Thus, local unit trainin g
managers are not responsible for either controller selection or tra ining . t6

CAMMS is exportable from CATRAI)A. Normally , a traveling team from
CATRADA will conduct controller training. The trainin g manager must select controllers
and auxiliary personnel.

By contrast , with Pegasus and CPX settings , the trainin g manager is
responsible for selection of controllers and conduct of controller training. Pegasus
has a fully-developed instructional package , but requires local talent to man the control
system. With CPXs. the trainin g manager is also responsible for controller training. Both
Pegasus and CPX require substantial amounts of staff time to prepare for training. Thus ,
from the standpoint of time demands on local units for planning, preparation , and
execution , CAll’S requires ve ry li t tle , and CAMMS is less demanding than Pegasus or
CPXs.

(b) Controller expertise Centralized control in CA1’TS and CAMMS
ot’fers another advantage — that of controller expertise and expe rience. The influence of
controller expertise and train ing on setting effectiveness is discussed in Chapter 4.
CAll’S offers controllers with experience , in-depth experience based on interactions with
many battalion stat’t’s that use the system. The breadth of experience tha t can he provid-
ed by one group of controllers (CAT1’S) or by a team that goes froni post to Post train ing
controllers stands to be most useful. Experienced controllers should he adept at using
either setting to its fullest advantage as a trainin g vehicle.

Given these considerations , if access can he obtained , CAll’S and CAMMS
are recommended for batt altion staff trainin g.

l6 it now appears that CA1’l’S can be remoted from Fort Leavenworth to home stations. Further ,
Weste rn European terrain (as well as the Sinai Desert) Is being simulated. (Personal comm unicat ion be-
tween Dean Uavton , IISR , and I. Kaplan , AR I Fort Leavenworth . 20 March 1979.) Remoting is to he
accomplished within the next several months. Advanta ges and cost reductions of doing this seems
obvious.
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(2) Degree of automation.

(a) Introduction. CAll’S, CAMMS. Pegasus and CPXs may also be
compared with respect to their degree of automation and the extent to which a computer
is used as an integral part of the setting. Comparisons of relative strengths and weak-
nesses of battle simulations are not dictated by the extent to which the computer is used
p er se, but from other factors stemming from its use.

CATTS is a computer-driven , real-time battle simulation system. It
is the most sophisticated batt le simulation for the battalion staff in the Arm y inventory.
Computer software simulates the actions of units in combat by calculating intervisi-
bilities, weapons-target ranges, and engagement outcomes. Records of personnel , equip-
ment , ammunition and POL status are also automatically maintained.

CAMMS is a computer-assisted battle simulation. Maneuver and all
organic support units are playable. Player action is entered through terminals. Software is
used to account for logistical and administrative status and engagement outcomes.

Pegasus is entirely a manual battle simulation. Controllers are respon-
sible for processing the data and performing the functions handled by the computer in
CAll’S and CAMMS. 

-

CPXs represent another form of battle simulation. A fully-developed
CPX (with manual processing and control) would approximate the concept and opera-
tions of Pegasus.

Severa l pertinent features that bear on the capabilities of settings stem
from their extent of automation.

(b) Ease of administration—controller standpoint. (‘An ’S and CAMMS
handle movement , engagement , and administrative logistic procedures automatically.
This impacts on the controllers in two ways. The reduced processing demands given
controllers time to control the simulation and develop the situation so as to enhance
realism. Controllers have time to anticipate events and adju st OPFOR applications of
tactics accordingly. Controllers have a better opportunity to observe player performance
for diagnosis. Company-level player controllers arc better able to full y play their role as
commanders in responding to battalion orders and to deploy their units. This adds
training value to the exercise for player/controllers.

In Pegasus, by contrast , player/controllers are busy processing the mecha-
nical requirements of implementing orders, and are left less time to filter information and
act as evaluators.
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(c) Quality of setting-based feedback. Computer data handling inCA1’TS and CAMMS allows the setting to be interactive with instructions given by playersand their errors/omissions. Info rmation given players is a result of staff decisions andsimulated actions of units who receive orders fro m the battalion staff. Thus , the conse-que nces of battalio n staff actions are reflected in information received as the situationdevelops. This realism of feedback stands to enhance the training value of these inter-active simulations.

Pegasus is also designed to be interactive and to display consequences ofplayer actions. However , the manual system can overload the controller s . If this occurs,train ing potentia l of Pegasus may become degraded in two ways. First, events simulatedmay lag the rate at which they would occur in real time because of controller overload.This detracts from realism. Secondly, information needed to maintain full records ofactio ns/counteract ions and their consequences can lead to control system overload.Locally-trained individuals are responsible for administrative/logistics data update, iftheir full bandwid th must be used solely to maintai n the pace of the battle , importantadmin istr atj ve/ logistical erro rs of players may be overlooked. This should not happen inCA11’S or CAMMS

CPXs, if designed to be interactive , can also suffer fro m the same control-ler load problems as Pegasus. However , most CPXs are not designed to be interact ive;they provide the battalion staff planned inputs on a predetermined schedule . Thus ,information provided to players is not dependent on the actual consequences of theirdecisions and orders. This common criticism has been documented by ARI/Fort Leaven-worth . 17

(d) Jn formatj oii available to contro llers . In CATTS, CAMMS andPegasus, controllers have access to full and complete information about the progress ofthe batt le ttie exact deployments of friendly and OPFOR units , casualties to men/equip-ment , and supplies. They, in turn , are responsible for transmit ting selected pieces of thisinfo rmation to the battal ion staff player. Controllers are instructed on how to degradethi s perfect information when they interact with players. We were unable to examinehow closely this degradation process approximates the miscommunications, errors , anddegradations of information that are likely in combat. The extent of this degradationmay vary with local practice between settings. In Pegasus, for example , the overallinformation processing load may cause controllers to degrade information in ways thatare unique to the constraints of the setting. If questions were raised as to the contentvalidity of information provided by controllers to players, rules for degrading informa-tion , and their exercise by controllers, would be a prime area for study.

‘7 Ira 1. Kaplan and Herbert F. Barber , Evaluation of a Compuf tr .~4~tsIst& Battle S1mulation.~ CAMMSver~yus CPX. Draft Technical Paper , Army Research Inst itute for the Behavioral and Social Sciences, Alexandria,VirginIa .
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(e) Diagnosis/evaluation capabilities. CATTS and CAMMS are quite
sophist ica ted in the way in which hypo the tical even ts are reported to players as st imu li
and in exercise control. Both CATTS and CAMMS ot’fer excellent means of recording
product-type performance measures. CATTS uses a simultaneous 20-channel type for
recordin g all events as they occur. Portions of this tape can be played back during
exercise critiques. CAMMS supplies printouts that provide a quantitative history of the
exercise. Neither , however, have formalized procedures for collecting process-type
information during the exercise . Given this lack of doctrinal guidance , the exte n t to
which these settings fully exploit their potential for providing diagnostic process-type
feedback remains conjectural .

Pegasus has the m ost comprehensive set of materials for diagnostic evalu-
ation of staff perform ance. The package consists of predetermined inputs for attac k and
defense missions, wi th guidance and cues for evaluators as to what to look for keyed to
each input. Evaluation forms are included. The inputs are designed to test the command

~groups ’ proficiency in specific critical tasks and subtasks outlined in ARTEP 100-I.
Designed for brigade staff functions , the Evaluation Play is adaptable to battalion staff
functions as well. Use of the Evaluation Play contradicts an entirely “free play ” philoso-
phy of CAllS and CAMMS. However , its potential for providing diagnostic information
about staff performance should be excellent.

CPX evaluation capabilities are enti rely locally determ ined . CPX support
requires a major resource commitment for planning, scenario and message development ,
controller trainin g and conduct. The temptation would certainly exist to save time and
resources in the area of evaluation. Whether this happens and to what extent is not
known.

c. Company and Platoon Level Battle Simulation. At present , Dunn-Kenipf
is the only official company-platoon level battle simulation in the Army inventory.
SCUE has been developed by ARI as a research tool. Since the trainin g manage r does not
have SCUE as an option , comparisons are from our own perspective, not that of the

‘trainin g managers.

As with the battalion-level simulations , the two settings are fundamentally similar.
A few differences that are , or may be, pertinent to future versions of both will be discuss-
ed.

SCUE incorporates the use and effects of individual weapons (M-l6) ~ DunnKempf
does not. If Dunn-Kempf is to be extensively used as a platoon-leaden sergeant training
device , consideration should be given to incorporating M- lo effects.

Dunn-Kempf uses OPFOR tactics. Implementation of OPFOR tactics into SCUE
should be en~ouraged.
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As a research instrument , SCUE uses more exten sive data collection and recording
procedures. These procedures can offer process measurement capability if adapted to
Dunn-Kempf . Also, the position location and movement recording system used in SCUE
enhances its capability to replay events. This appears to be especially valuable in training
in maneuver and in use of terrain.

Both settings offer the company and platoon leaders a far better view than he
will get on the battlefield. This can be advantageous in early training in teaching appreci-
ation of terrain , maneuver , overwatch , etc. It is a fact of combat that platoon leaders will
normally see but parts of the entire platoon; the fraction of the company that the com-
pany commander can see is far smaller. Platoon or company commanders who let them-
selves become accustomed to the unparalleled view provided by the game board , however,
will be in for some rude surprises when commanding units wither in the field or in com-
bat. Nonetheless, both settings can be useful in practices of planning, in teaching tactical
concepts, developing and disseminating mission orders, and in using terrain to advantage.

In sum , Dunn-Kempf and SCUE should be viewed as complementary . As break-
througlis are encountered with SCUE, they can be incorporated into DunnKempf where
appropriate. Similarly. SCUE can be used as a test bed for fu rther developments of
Dunn-Kempf .
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CHAPTER 4

CONCLUSION S AND RECOMMEN DATiONS

4-I. INTRODUCTION

This chapter summarizes material covered earlier along with pertinent feelings
from our Phase I study, These conclusions and recommendations are based primarily on a
carefu l examination of t raining settings described in Annexes A-I; ongoing research at
HSR on conventional and ES exercises and research by others on t raining settings ; and on
discussions with researchers and Army officers who are intimately familiar with one or
more of the training settings. In most instances, the training value of the several settings
has not been validated by empirical studies. Its intent is to summarize the state-of-the-
art , to provide guidance for use of existing settings , and to suggest direction for further
inquiry.

However , its conclusions and recommendations should be of interest to the three
groups closely involved in Army training—local training managers ; headquarters personnel
responsible for providing training policy and guidance ; and scientists responsible for
research in Army training. It covers the following topics in order:

• Major conclusions derived from Chapter 3 analyses.

• Guidelines for the conduct of training in any setting.

• Preferred sequences of training settings and supporting reasoning.
Sequences stem from Chapter 3 conclusions and applications of
learning theory.

• Trends in battle simulation and their applications for battalion com-
manders and staffs and for company leaders.

• Recommended areas for emphasis in the planning and conduct of
field exercises,

4-2. MAJOR CONCLUSIONS

Conclusions derived from comparisons between and among t raining settings present- -‘

ed in Chapter 3 are summarized below. Collectively, they provide a framework and a
basis for recommendations as to the use of training settings presently and in the future.
These topics are more fully explored in the remaining sections of this chapter.
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Field exercises compared with battle simulations for training battalion commanders
and staff:

• Battle simulations—CATTS , CAMMS , Pegasus—provide an excellent
means of training battalion command and staff who primarily work in
an information medium in principles and procedures of battle manage-
ment.

• Battle simulations can provide battalion staffs an opportunity to deal
with a variety of combat situations which cannot be represented , or
which can be introduced only at great cost in field exercises—play of
the defense mission while against much stronger forces ;operations
against Warsaw Pact tactics; realistic play of rules of engagement and
casualties; response to air strikes ; play of EW; etc.

• Battle simulations for battalion command and staff more directly bring
out training objectives. The scenario is more readily controllable so that
relationships between scenario events and trainee response to those
events is more direct than in field exercises.

• Battle simulations provide a more manageable and direct means of
measuring and evaluating performance than do field exercises. Critiques
can be more thorough ; they can be more easily held and fi tt ed to prior
actions of battalion staff members.

• Simulations provide a much more economic means of training leaders
than do field exercises.

• It is very difficult to conduct battalion field exercises so as to fully
utilize training time for all members of the battalion.

• Nonetheless, field exercises provide all battalion leaders an opportunity
to operate in a four-echelon command chain and to deal with the faulty
communications, equipment breakdowns, and human errors indigenous
to field operations. It follows that if lower echelons are not realistically
exercised , the training value of the field exercise to battalion staffs may
be no greater than what is achievable in less costly board gaming.

• Field exercises should be conducted so as to fully exploit the unique
opportunities for training this medium provides. These include prac-
tice in leadership; troop leading procedures and supervision for all
leaders at all echelons ; establishing and reinforcing habits of discipline ;
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and allowing peers opportunity to coordinate with one another to
carry out mission plans. Battalion field exercises observed did not
do this well.’8 A potential advantage of ES is that it may encourage
more effective exercise of lower echelons.

Company field exercises compared with battle simulation for company and platoon
leaders :

• Battle simulations for company and platoon leaders are perhaps more
li mited in total coverage of leader tasks than simulation for the bat-
talion staff.

• In battle or field exercises, company and platoon leaders operate in
a mixed medium. In battle simulations (Dunn-Kempf) , leaders can
see locations of all their units/elements ; simulations u nrealistically
unburden company and platoon leaders.

• Nonetheless, battle simulations can provide practice in planning,
formulating orders, and tactical procedures.

• Field exercises do have certain unique advantages. See field exercises for
batta lions (above).

• Field exercises at company and platoon levels can more readily be
managed to fully use training time than can field exercises at battalion
level.

Field exercises (conventional compared with engagement simulation):

• Conventional exercises focus on the procedural aspects of conduct of
ARTEP missions.

• Engagement simulation is superior in teaching terrain appreciation ,
and use of cover and concealment.

• The usual use of ES provides training to both sides; the OPFOR in conven-
tional exercises typically receives little training.

• Engagement simulation has greater training value for individuals and
weapons crews because of immediate and valid feedback.

18AR 1 Technical Report TR-78-A26 , Volume L op. cit. , November 1978.
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• Engagement simulation requires greater controller expertise for con-
duct of exercises, assimilat ion of inform ation about performance , and
conduct of AARs .

• The engagement simulation method of providing feedback (AAR) is
more conducive to individual learnin g.

• Engagement simulation enhances troop motivation and presumably
troop readiness to learn .

Battle simulations compared:

• CATTS/CAMMS reduce the preparation requirements at local levels.

• Since computers reduce controller loads , CATT’S/CAMMS offer more
consistency in exercise control than Pegasus or CPXs.

• CA1’TS/CAMMS offer more spin-off training value for company-level
player /controllers.

• Currently , Pegasus has a more detailed diagnostic system.

• CATTS/CAMMSfPegasus have more t raining benefit because of their
interactive nature and feedback of consequences than do non-interactive
CPXs.

• The abili ty of CAll’S to play back would appear very valuable for
critiques ; reportedly, this capability is now not used very much.

• CAMMS printouts provide valuable critique material .

• Dunn-Kempf and SCUE offer excellent trainin g in terrain maneuver
planning and appreciation of capabilities of weapons.

4-3. FACTORS AFFECTING TRAINING EFFECTIVENESS

In Chapter 3, several subsets of traini ng setting s were compared , These conipar i-
sons are intended to make explicit factors that t rainin g man agers should consider in
selecting training setting s for battalion elements . Regardless of the settin gs selected ,
training managers must fully exploit their t rainin g value. Here , three conclusions seem
compelling.
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• The use of any particular setting does not automatically provide
effective training .

• If used wisely, all settings can provide beneficial training.

• In the process of planning and conducting any training exercise , many
factors exist that have perhaps greater potential for influencing training
effectiveness than the training setting itsel f.

A number of such factors were identified and their potential for influencing training
effectiveness came to be recognized. This section identifies those factors , describes how
influence training effectiveness, and where possible, provides guidance for their control.
Most of these guides may be found in current training literature . They are cited here be-
cause , in the conduct of training, they are often overlooked.

a. Training Needs and Objectives. Establishment of training needs and objectives
is central to training effectiveness. Scenarios, instructions for evaluator/ controllers and
points of emphasis in diagnosis/evaluation all proceed from t raining needs and objectives.
Training managers and leaders of units to be trained share the responsibility for assessing
training needs. Any exercise can be conducted without t raining objectives being made
explicit. However , conduct of an exercise without prior establishment of training objec-
tives makes it difficult to document what has occurred, or to determine status of person-
nel who have completed training.

b. Scenarios. Scenarios call for perform ince of those duties logically subsumed
under training objectives. All settings lend themselves to the play of a variety of scenar-
ios. (In some cases, only a limited number of scenarios is available.) The degree of
structqre or free-play to be used in a scenario is important and should be derived from
training objectives. Existing or “off-the-shelf” scenarios can be used “as is,” providing
they meet training objectives. The temptation of using a pre-existing scenario just “be-
cause it is there” should be avoided. Scenarios can be adapted and modified to better
bring out tasks called for in training objectives.

c. The Control System. The control system consists of rules, controllers who
enact the rules, and equipment used by controllers as job aids. In many settings, rules of
movement , engagement , etc., are strictly defined , and equipment for enacting those rules
is well developed. However , controller roles can be strictly or loosely defined.

The training value of any exercise is determined in large measure by the capabilities
of controllers. Adequate training of controller teams is a must. All settings need control-
lers who are senior and more expert than participants. This is often not attainable.
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It is then left up to controller training to make up for expertise not found in selected
controllers, in addition controller indoctrination. In settings where one-sided , highly
structured objective s and scenarios are used , “ex pertise ” can be t rained. As settings
become two-sided or free-play is added , experience becomes more critical . Finally ,
control procedures must be enacted with minimum interference to actions of units being
trained. This requires teamwork which can only come through controller training.

d. Participants (troops and players). Participants can contribute as much to the
effective ness of any exercise as they can derive from it , providing some general conditions
are met. Their experience as individuals and/or their prior practice should provide
suffi cient profi ciency tha t they are reasonably well -prepared for th e exercise . Players
need to be told what the t raining object ives are , so they will know what to ex pect and
wha t is expected of them. This will help establish interest and motivation in the exercise .
Interest and motivation can then be maintained by conduct of proper diagnostic evalua-
tions and good critiquing form.

e. Evaluation. Training effectiveness is dependent upon comprehensive . effec-
tive evaluations. Evaluations should follow up behaviors derived from training objectives.
Comprehensive , valid , and timely feedback must be provided if substantial perfo rmance
improvements in successive training sessions are to be realized.

Since most settings require the same individual s to control and to evaluate , system-
atic training of evaluator/controller teams is a must. Sufficient time should be allocated
to planning how performance will be observed , rated , and how feedback will be provided .

In sum , evaluation and maintaining a record of performance is essential to all train-
ing settings. Evaluators/controllers must be trained so they can do this well and with
confidence .

f. The Learning Process in Training Set tings. Taken together, the above describ-
ed elements which deal with the management of collective training are ordered to facili-
tate the learning process. First , trainees must understand the purpose of the exercise .
Exercise objectives are discussed. This establishes the expectations of both performers
and t rainers/controllers/evaluators for any exercise in any setting. Secondly , if fe asible .
correct performance should be demonstrated or described. This is obviously easier for
some settings than for others. Next , in structured situations/missions, performers are
given the opportunity to practice. Actions are recorded as they happen. Record s may he
made by evaluator/controllers and/or by recording equipment. Tactical doctrine is
invoked to evaluate the likely effectiveness of actions in a combat situation. Product
measures can be used to document outcomes; process measures to help pinpoint reasons
for these outcomes and errors/omissions in performance. Next, trainees are critiqued.
Specific feedback is provided in a positive manner , so that tr ainees ca n recogn ize thei r
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errors and determine how to correct them . Finally, ti me and situation permitting .
tra i nees are allowed to pract ice again , to correct earlier deficienci es and reintbrc e correct-
ly lea rned knowkdges and skill s. This process is cyclical : the information presented as
cri t ique or feedback really establishes the objectives for tli ~ ne xt practic e setting.

g. Knowing and Exploi ting Training Settings. Each of the training settings exa-
mined has inherent strengths and limitations. Managers must he aware of the advantages
and li mitations of each setting. Advantages should he exploite d. For example , field
exe rcises should emphasize tasks that can best be practice d in this expensive setting:
establishing lateral and vertical communications , creati ng bonds of discipline , acceptan ce
and delivery of orders, supervision , troop leading procedures, etc. Settings te nd to he
compleme ntary . Training objectives that cannot he accomplished in certain setting s can
he accomplished in others . For example , using full-scale battalion exercises to train
battalion staff s in planning is wasteful: this task can he done better by simulation.

4-4. SUGGESTED SEllING COMB INAT iONS FOR TRAININ G

a. Introduction . This section develops considerat ions for combin ing and sequenc-
ing training setti ngs in battalion training programs and presents example sequences as
applications. The coin hinations are derived from an examination of the several settings
and applications of principles of learning. The suggestions which follow are based on best
ju dgments, They make certain assumptions about tran sfe r of training and operational
feasibility which need to be veri fied empirically.

b. Preliminary Considerations. Several factors bear consideration. As stated
earlie r , settin gs should be adapted or modified to fit specific training objectives; for
example , the Dunn-Kempf terrain board can be used to practice movement over terrain
without playing engagements. Similarly, situation descriptions and brigade operations
orders (OPORDS) from CPX scenarios can serve as input to a short battalion staff p lann-
ing exercise . Such uses call for imaginative utilizations of settings for which no amount
of structure d guidance can or should attempt to provide. Finally, prescribing sct se-
quences is somewhat contradicto ry to the current emphasis for flexibility in planning
t raining programs. A training exercise should diagnose as well as train. Depending on
performance during the exercise , new approaches or sequences niay be called for.

c. Principles of Combin ation. Examina tion of the streng ths and limitations
of individual settings yields certai n guiding principles as to how settings may best be
sequenced, follow.

• Use simulations to teach basic tactical concepts and procedures;
planning and preparation and dissemination of ord ers, an d skilled
use of tactics. Proficiency in planning /coordination is prerequisite
to any successfu l operation. Simulations offer relative low-cost
practices in attaining these skills.
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• Use conventional FTXs before FTX/ES. This allows for structured
practice/reinforcement of planning and intra-unit coordination, before
application of these skills in free-play .

• Use progressive training from smal l to large units—squad to
platoon to company. Some level of proficiency of smaller elements
should be attained before these elements operate together.

• Use FTX/FTX ES as the culmination of training. They are largest ,
most expensiv and most complex , and offer closest analogs to
combat.

d. Example Battalion Staff Training Sequence. Figu re 4-1 outli nes an example
sequence of training settings for a battalion staff element.

Figure 4-1

CPX-- ~~ CATFS/CAMMS/Pegasus - ~~ TEWr —---.~FTX —
~~~~ FTX/ES

(Multiple)
(Partial) (CPX multiple , partial optional )

This sequence capitalizes on the low-cost CPX or CPX-like exercises as the founda-
tion for more complex and expensive simulations and field exercises later. Initial exercises
would serve to familiarize the staff with individual duties and how they are coordinated
in tactical planning up to the point of delivering the OPORDS. Only core staff members
may be involved in “walking” through a planning exercise. Successive sessions would
begin to integrate activities of the Assistant S-3, Operations NCO, and leaders from
support elements (artillery, air, medical , maintenance, signal, etc.) until the point is
reached where the battalion would be ready to deploy . In these exercises, internal
feedback may well be sufficient.

Movement to a battalion level battle simulation is the logical next step after achiev-
ing proficiency in initial planning and procedures. Here , the staff and company com-
manders will be able to concentrate on the adjustments required in a tactical interactive
situation and receive an informal assessment of their strengths and weaknesses. Depend-
ing on the outcome of this training, the training manage r and battalion commander may
opt for further partial CPX-like exercises to remedy deficiencies. Company commanders
may desire to use DunnKempf to practice on their shortcomings.
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~fl T%~Ya places the batta lion stall and command elem ents on actual terra in
and allows them to expe rience as a group the constraints posed by distance , visibility.
weather . comumnun icti ti ons and the inevitabl e equipment failures.

After TFW’l’. (lie group can iiiovc to a large scale FIX. This , of c nirse, assumes th at
t rai n ing ot’ companies , platoons , and squatls has (Liken place concurrently with batt a lion
staff preparations. The Fl ’X puts the entire four—echelon organiiat ion into operation and
places demands on leaders for troop leading l)n)cedures . supervision of order execLi f lou ,
etc. l)uring the FIX, ARTFP nuiss~ons can be rehearse d in a controlkil form at .

As a culmination , given Ml LF S , the battalion can Participate in engagem ent si mnul a—
lion exercises. A four—d ay lieki exercise CLIII be split into two days of FIX convciit ional
and two days of engagem ent simulation. As previously mentioned , it will he th e closest
thing to combat that the battalion can expect to experience. However , battalion level
engagement simulation is still under development. The best that can be offe red at this
time is company level engagements.

The recommended sequence diffe rs t’romi~ (he one provided in the current AR’l’FP
7 1- 2 . (‘hap ter 10 . in several im portant ways.

It does not include Dumin — K eiu pf as a training tool for l ’attal ion staff The Dunn-
Kempf k rrain hoard is limited in its capacity to realistically deploy a battal ion silt’
element. Further , it is assum ed f lint at the battalion stat ’l’ level , individu als will be well—
experienced in the appreciation of terr ain and weapons lethality.

The sequence suggested above takes more liberal license with (lie (PX utilizing
its mequirenient for rather detailed p ian ,iimig in conjunction with i~iap exerc ises to build
fundamental skills while in garrison.

AR ~EP 7 1-2 suggests USC ot both (‘AMMS and (‘ATTS. Accepting th e diffe rences
noted in (‘hapter .t of this volume , they provide generally equivalent training in critical
staff functions and can he subst ituted for one another.

A critical point of ~q~n’’,nt ’p, i is the position of (he FIX in the train ing process. 11w
F’I’X is expensive; it should not he u sed to train either (lie commnand/ staff group om
t roops in (heir basic functions for which other settings art’ b etter adopted.

e. Example of Company- Level Traini ng Sequence. Figure 4-2 outlines a sample
training sequence for a company conin iander. This sequence illustrate s the company
commander ’s pivotal molt’ as au intenned iary hetwi’e,i his L m fl it  on (lit ’ terra in and the
battalion staff lie must communicate with. The items print ed high in th e sequence (Cl’X ,
(‘All’S/(’AMhj S, ThW1’, FIX anti FTX/FS) ame to indicate his participation in t raining as
an cxtcn~ion of the battal ion command group. ‘l’h e lower ite m s represent his role as ii
commander of platoons.
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Figure 4-2

CPX CATI’S/CAMMS —l IE WI—, FTX & FTX/ES

_ 7 1
- 

- l)unn-Kempf-~ TEWT ~ FTX & FIX/ES

Early exposure to Dunn-Kempf will give the company commander an appreciation
for weapons lethality, terrain , and the complications of maneuver. To avoid development
of over-reliance on a complete view of his elements, TEWTs should be inserted in the
process. Iterations of Dunn-Kempf-TEWTs would be desirable. Participation in CPXs run
by the battalion staff establishes the linkage between company commander’s require-
ments to interact with the battalion and their supervising responsibilities. Field exercises
provide experience in troop leading procedures and communications. They also give the
opportunity to operate on tactical plans and to learn from mistakes. As discussed in
Chapter 3 of this volume, participation in CATTS or CAMMS as a player/controller has
good training value. In the remainder of the sequence, he participates in battalion TEWTs
and FTXs. This provides further practice in vertical communication/coordination link-
-ages required in the four-echelon organization.

f. Example of Platoon-Level Training Sequence. Figure 4-3 outlines an example
of a platoon-level training sequence. At the platoon level, the emphasis is necessarily
placed on maximum opportunity for experience in conduct and supervision of hands-on
tasks and troop leading procedures. Dunn-Kempf can be used to teach lessons/tactical
concepts before their units go to the field. After procedural practice in fire and move-
ment , cover/concealment, terrain and route selection in conventional field exercise
format’units should be ready for ES-type exercises. The platoon’s role organic to the
company is established and practiced in company-level TEWTs and FTXs.

Figure 4-3

Dunn-Kempf ‘ThWI~ ‘FTX & FI’X/ES

g. Summary. Use of the example sequences described in d-f above suggest ways
to combine training settings for battalion elements. There are others, and some may be
more desirable. The critical feature of any combination is to provide for a logical progres-
sion of learning: planning to execution , concept to operation , simple to complex , in
order to systematicall y construct a proficient combat unit , Sequencin g settin gs in this
manner stands to provide maximum transfer of tra ining from one setting to the next in
the sequence. —
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4-5. BATFLE SIMULATIONS; AN OVERVIEW

a. Development of Simulations. Six forms of simulation—CATTS , CAMMS ,
Pegasus, Dunn-Kempf , SCUE and CPXs—have been described in annexes. In our review of
background material , we were often unable to find much information on the background
and the development of these form s of simulations. CPXs have been conducted for
hundreds of years. With regard to some of the other simulations , it appears probable tha t
the objective of providing physical models of the battlefield situations and obvious needs
for incorporating ROE received greater stress than did front-end functional analyses.
Such analysis would define the desired scope of each simulation , for whom intended ,
tasks for which the simulation can be expected to train, means for observing and record-
ing a trace of perform ance, means for critiquing performance , and the roles of those who
plan and supervise training using this simulation. Perhaps such analyses would have pro-
duced simulations more or less identical to those now existing. These analyses would ,
however, have provided better guidance for the use of simulations in training and in
particular for measuremen t of performance and use of such measures to provide feed-
back. (A fundamental principle of learning is trainees need comprehensive , valid and
credible feedback.)

In some instances, at least , i t appears that training applications have been developed
by trial and error once the game was designed. Some of this is, of course, part and parcel
of developmental efforts , even given a front-end analysis. Whether this trial and error of
learning to use simulations is now complete remains to be determined.

b. Trend Toward Battle Simulations. Clearly there is a trend toward the use of
more simulations , battle simulations included. There are several reasons:

- • Field exercises are becoming increasingly costly to run.

• Increases in mobility with conversion of divisions to armor and
mechanized infantry , combined with increased battlefield disper-
sion , mean that even more space is needed for the conduct of
field exercises. Meanwhile , areas for t rain ing available on
military posts cannot readily be expanded. This trend can be
expected to continue. 

-

• Increasing costs and “shrinkage ” of terrain areas is occurring con-
currently with the growth in the state-o f-the-art in simulations.
Complex data processing required of simulation of engagements
can be conducted at lower costs. Data link capabilitie s make it
possible to remote training from a central setting.
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• Based on available evidence , much of it admittedly episodic, there
is good reason to believe that all simulations described here can help
substantially to train leaders and teams of leaders. Further , prior
training of leaders and staff by simulation stands to enhance the
value of unit field training.

In spite of these arguments for greater use of battle simulations, there are skeptics.

c. Counter-Arguments. Two arguments have been raised against the use of battle
simulations. One calls attention to the differences between human behavior on the battle-
field and human behavior on the game board ; a second argues that simulations are of
limited value because the data generated are contrived and “unreal.”

The first argument is that simulations have an asceptic quality when players know
that the events reported are not occurring. Notably absent is the blood , guts, and casual-
ties, the fat igue and fear characteristic of combat , and the courage and interpersonal con-
fidence men need for sustenance. But while these aspects of combat cannot be played in
field exercises, field exercises appear a much closer approximation than do simulations.

The second theme, namely that simulations are of questionable value because
trainees deal with contrived data, we believe to be much weaker. Both combat and field
exercises introduct a variety of permutations of information that , for practical purposes,
are infinite. At any level of command, no two situations will offer precisely the same
problems. Actions, counteraction , counter-counteraction , etc., create a great variety of
branchings. It is difficult to argue that any one simulation or play of the battle is more
“real ” than another. In any case , features of information that is processed in simulations
can be compared with orders, radio traffic , and unit positions in field exercises. Speak-
ing now of the battalion staff , to the extent that information provided in simulations
differs from that which occurs in field exercises, instructions to those who play the role
of company commanders and OPFOR can be modified as indicated.

d. Simulations for Training Battalion Commander and Staff. As indicated in
Chapter 3, there are compelling reasons to believe that battle simulations can serve as an
excellent vehicle for training the battalion commander and his staff. Advantages of
simulations have been summarized by their proponents. ’9 Of particular interest is the fact
that in simulations and in combat , the staff works basically in an information medium.
Granting needs for personal reconnaissance in combat or field exercises, the battalion

‘9A~my Training Support Center Bullet in No. 78.4, op. cit.
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staff in either of these or in simulation processes information about events or repiesenta-
‘tions thereof~ Hence , the transfer of training in simulation to field or combat training
should be high, The writers feel less confident of the transfer from company or platoon
simulations to field exercises or to combat.

e. Simulations for Training Leaders in the Company, As we go up the chain of
command to plat oon and then to company, we fmd that leaders at these levels see fewer
of their subordinates; seldom in battle would they see them all at any one time. Platoon
and company leaders must assume that subordinate elements are in their assigned posi-
tions; when dire cted to move , they assume that —in a prescribed time—they will have done
so. Communica tions is partly by radio. The platoon leader and company commander
must work concurrently in two media. Like squad leaders , they have substantial access to
the sights of battle and communicate directly face-to-face to a considerable extent.
However , they also have significan t data stor age tasks and make extensive use of radio to
command and to provide reports to higher echelons.

Simulations which proport to train leaders in the company should work in a mode
that resembles the battlefield situation described in the preceeding paragraph. Most siniu-lations have the potential for operating in such a mode, As noted in Annex I , page140, battle simulations for company commanders may be played in the open or closedmode. Play ed in the open mode, commanders see all of their own elements plus detectedenemy elements. All elements are displayed. The closed mode has platoon leaders inter-
vening between company commanders and the board. Consequently, the company com-
mander must obtain his information from radio rep orts from platoon leaders , each ofwhom has a board. The two modes taken in order with the open mode played first ,should permit the company commander in incremental steps to become accustomed toresponding to inform ation about the battle.

In general, almost all simulations are able to cover important par ts of these leaders ’
tasks:

• Tasks involved in the receipt of orders from higher headquarters,
mission planning, development of orders for their own subelements,
and transmissions of these orders.

• Practice in tactical pro cedures involved in coordination of lower
echelon units.

• Initia l app reciation of terrain, plans of maneuver, formations, disper-
sion, and weap ons lethali ty. Here the realistic simulation can provide
and ideal picture of how bounding overwatch , for example , is portraye d.
The leader can carry this cognitive map with him and try to apply it to
actual terrain.
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f , Summary; Future Directions. Evidence suggests that the training capabilities of •
all simulations described in this document are substantial . But much of this evidence is
episodic. It is not based on studies that , proceeding from training objectives and defini-
tion of tasks, provide empirical data in the form of stable learning curves.•

( 1) Guidance for training man agers . Nonetheless, based on data collected
here, guidance has been provided in Section 4-3 for the conduct of training in any setting.
Section 4-4 has described preferred sequencing of settings with supporting rationale .

(2) Research directions. Given the trend toward greater use of simulations ,
further research is indicated in the two areas above. A more incisive analysis of training
in individual settings might well improve the training value of each. It should also provide
information as to how simulation can be better integrated into a schedule that includes
field exercises.

g. Continued Dissemination of Simulations. Clearly from the above discus-
sions, there are many questions which remain to be answered by research and experience.
However, the reasons behind the trend to more battle simulations—cost advantages ,
maneuver area limitations, accurate force ratio representation, etc. — do and will con tinu e[ to exist. Further , there is, at present , more than enough training benefits in simulations
to warrant their continued development and dissemination to the field as research seeks
answers to questions such as those posed above. In particular , two areas can be pursued:

• Continued emphasis on exploiting the capability to export CA1TS by
remote data links. This emphasis will retain the advantages of perma-
nent controller teams. It will also make CATTS a more viable option
for the training manager by increasing its availability.

• Increase the communication between field training managers and
simulation proponent agencies. As stated before, the value of any
training setting is enhanced if it can be adapted to fit specific train-
ing needs. Explore the feasibili ty of giving training managers choices
of terrain, scenarios, missions, and special emphasis on selected tasks
that derive from key training objectives.
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4-6. RECOMMENDATIONS FOR FIELD EXERCISES

a. Introdu ction. Field exercises are and will continue to be a necessary and
integral part Qf training programs. Major emphasis in this project concentrated on the
better utilization of field exercises. Suggested guidance for improving field exercises been
provided. Other research presently underway is enhancing development of engage-
ment simulation as a primary mode of field training.20

b. Planning and Evaluator Training. The importance of preparations and evalu-
ator training was stressed in our Phase I study. Guidance for planning and conduct of
company level exercises, to include lesson plans for training evaluators, is provided in
another Phase II report .2 1 Much of this guidance was derived from observations of what
we conceived to be fa ulty practices in the Phase I study . This guidance is designed for use
by operational units. It represents a complete treatment of content and procedures for
evaluating units in conventional fIeld exercises. However, to use the guidance requires
time for planning, training of instructors, and conduct of the instruction. As stated in
Chapter 1, time is what training managers do not have. Further efforts , then , are required
to provide the training manager with the same level of guidance, but in ways that save
him time and do not force him to expend more time. This represents a considerable
challenge. There are no easy solutions; but possible approaches must be explored.

c. Exploitation of Field Exercises. Phase I observations indicated that field
exercises could be used more efficiently. In preparing this report , faulty practices observ-
ed in the Phase I study became more salient—specifically those that bear on development
of knowledges and skills that can only be displayed in field exercises. These specific
practices are:

• Opportunities of lower echelon leaders to practice troop leading
procedures.

• Opportunities of leaders to practice and become accustomed to
supervision , exercise of discipline, and to develop unit integrity.

• Opportunities of peers to coordinate their activities and aid and
assist one another.

The conclusions from Phase I and this report point out that future field exer-
cists must be better utilized and more fully exploited for their inherent advantages.

20Contract DAHC l9.76-C.0049 , Refinement of Engagement Simulation (REAL TRAIN) TrainingTechniques for Combat Arm s Units.
21 lmp mved Army Training and Evaluation F~’ogram (AR TEl ’) Methods for Unit Evaluat ion -

Volume IV, Guidance fo r Planning and Conduct of Company-Level Field Exercises. Fina l TechnicalReport . Human Sciences Research , Inc ., McLean , Virginia: 30 April 1979 .
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d. Engagement Simulation. Engagement simulation field exercises permit practice
in certain knowledges and skills that cannot be brought out as readily in conventional
field exercises. Specifically , ES provides a much more realistic play of the battle. ES
demands a high level of competence on the part of evaluator / controllers. Thus , suffi-
cient time must be allowed for such trainin g. However , engagement simulat ion has not
been around long enough for full appreciatio n of its advantages. Issues concerning the
integration of engagement simulation into training programs are still being discovered and
discussed.22 It app ears that , as engagement simulation is maturing and being imple-
mented , it has pro fitted from lessons learned in conventional field exercises. An example
is in the development of standard guidance packages. Developers of engagement simula-
tion should continue to look to the lessons being learned in the continued refinement of
ARTEP.

~~The Development of Engagement Simulation-Based AR TEl ’s. Final Report (DRAFT). Human
Sciences Research, Inc., McLean , VIrginia: 5 December 1978.
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ANNEX A.

FIELD TRAINING EXERCISE (FrX )

1. Echelon and Type Units Exercised. For purposes of the comparison
of training settings within an ARTEP context , consideration is limited to platoon ,
company and battalion echelons of all maneuver units. Field training exercises are
appropriate from tire team through corps or field Army level.

2. Special Facilities/Equipment. Units involved in an FTX should have
all field gear specified in their TOE. Control/evaluation teams will require additional
radios, vehicles, and pyrotechnics such as artillery simulators, smoke grenades, and
smoke pots. Specific requirements, which vary by unit and mission, are indicated for
each mission in ARTEP 71-2.

3. Means of Terrain Representation. Units maneuver over actual terrain.

4. Means of Representing Weather and Other Impinging Conditions.
Units exercise in prevailing weather conditions.

5. Availability of TOE Weapon Systems Organ ic to Unit. Organ ic TOE
weapon systems are used.

6. Availability of Non-Organic Fire Support . Ii.direct fire support is al-
most always represented in field exercises from platoon through ,attalion levels. This
is ordinarily accomplished through the play of FOs and a FSCOORD, and the use of
controllers to deliver and mark fires. Depending on local availability and the level of
resource commitment , close air support can be played.

7. Rules Governing Movement. Condition of ground , vegetation and
road availability determine rate of movement. Rates are slow when infantry dis-
mounts.

8. Rules of Engagement for Weapon Systems. Rules may be established
by exercise planners in varying levels of coverage and detail . Implementation by
making the number and type of casualties jibe with range of opposing weapons, their
number and lethality is exceedingly difficult in real time. Typically , casualties are
declared on an “ad hoc” basis by evaluators. The difficulty of valid realtime play of
rules of engagement is usually a weakness of conventional exerc ises. Typically—in
Bn FEXs observed—attempt s to simulate tiring signatures for larger weapons were
sporadic due in part to cost/availabili ty of signature simulators.
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9. Function(s) of Computer (if applicable). Not applicable.

10. Application of Probabili ty . There are reports of use of random num-
ber generators to establish casualties. Not frequen tly used , however.

11. Extent to Which Scenario can be Manipulated to AccOmp lish Train-
ing Objectives. The scenario is a series of situations which will confront the unit under-
going training/evaluation. The basic components of a scenario are a general situation,
an initial situation and requirement, subsequent situations and requirements, and a
time schedule. The scenario basically portrays the expected course of the battle and
the play of OPFOR to test a unit ’s abilities to recognize threats and opportunities
presented by each situation , and to react appropriately. Activities required to recog-
nize threats and to plan and coordinate threats are described as training objectives.
Terrain selection, the description of the situation, mission orders to the unit , and play
of OPFOR are planned so as to provide units freedom and choices that would be
available in combat to accomplish these objectives. The mission(s) assigned to the
•unit , the actions of the OPFOR , fragmenta ry ord ers from the next higher echelon
higher echelons. OPFOR actions and frag orders can be modified during the exercise
to implement training objectives and/or to expose errors in the unit plan of action
or execution of action to teach lessons that can be reinforced in a post-exercise
critique.

The extent to which the scenari o can be manipulated can be considered in
terms of practical limitations which may exist on the varying of scenario elements.
Choice and variation of terrain may not be a problem at the small unit level, but a
number of posts are not able to accommodate battalion-size maneuvers, or must use
nearly the same terrain for every exercise. It is difficult if not impossible to dedicate
a sufficiently large OPFOR to represent realistic force ratios for defensive (friendly)
missions, especially in larger unit FTXs. If a post is close to population concentra-
tions, there are likely to be restrictions on the practice of EW and ECM procedures
such as jamming. In the main , built-up areas are not available for FTXS. Additional-
ly, while chemical and nuclear warfare can be simulated in an FTh environment , large
numbers of casualties are not played ; declared casualties receive no training. Casual-
ties may be tagged, sent to the rear and reprocessed to play role of support person-
n d .  Safety regulations may restrict execution of maneuver plans.

Nonetheless , in light of the many tasks and situations for which a combat
unit must be prepared, a great deal of flexibility is available to permit scenarios to be
set up so as to bring out activities logically derived from a variety of training objec-
tives. However , by contrast with simulations such as CATTS and CAMMS, it is much
easier to structure information than to structure the real events which will generate
that information. Thus, scenario flexibility is not as great in an FTX as in a training
setting in which the presence of troops is simulated.



12. Capability/Feasibility of Halting/Replay of Parts of an Exercise . An
FIX can be halted at any point that , in the opinion of the exercise director/senior
controller, significant teaching points need to be made, a real danger is evident , or
that no further purpose would be served by continuing. Stopping play for the first
reason is much easier for squad or platoon exercises. In practice, constraints on time
in the field are tight , and stopping the exercise may make it impossible to train in all
missions for which training is planned. Halting a Bn FEX detracts from realism and
valuable training time is lost in sorting uni ts out. It is not recommended. Depending
on level of readiness, and particularly if unit readiness is low, post-mission critiques
can be held to prevent practice/reinforcement of erroneous actions. Occasions for
halting exercises—for example, muzzle-to-muzzle confrontations—can be avoided by - -

a controller team that is alert and anticipates probable mixing of unit with OPFO R ,
and takes actions to avoid it.

13. Capability to Adjust Level of Difficulty . Level of difficulty of mis-
sions can be adjusted by variations in orders as to how missions are to be accom-
plished, by selecting terrain to impede movement and maneuver , by declaring
casualties and by increasing size of OPFOR. Resource constraints severely limit the
ability to field sizable OPFORs. Cost of increasing size of OPFOR makes it difficult
in the field to represent OPFOR realistically for defense missions.

14. Opposing Force Organization. FTXs can be conducted with two like-
size units opposing each other in a free-play mode. However, research observations
and current doct rine favor the use of a dedicated OPFOR which employs threat
tactics and can be directed by FTX controllers. Naturally, the type and size of the
OPFOR organization varies depending on the type and echelon of the exercised unit
and on the unit ’s mission. Tabs A to Appendices I through 50 to Chapter 8 of
ARTEP 71-2 (Mechanized Infantry /Tank Task Force) specify the recommen ded
OPFOR organization for each unit mission included in that ARTEP.

15. Number and Roles of Playe rs. Generally, all elements of the man-
euver unit being trained are fielded , with the possible exception of some elements of
the Headquarters and Headquarters Company in a battalion FTX. When the FTX is
internally supported , the unit commander would serve as the exercise director , and
with designated assistants, would plan and implement the exercise.

16. Positions With Which Players Interact. Playe rs at all levels interact
with peers and superiors/subordinates in the chain of command. The next higher
echelon commander is normally represented by the chief controller. Players at the
battalion staff level exchange /coordinate own activities and interact with their
counterparts at brigade level, if represented.
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17. Training Objectives That Can be Accomplished. The ARTEP , in
ident ifying combat crit ical tasks, conditions and performance standards, provides
training objectives for all elements and echelons of a battalion. All can be accom-
plished in the field .

18. Command Group Functions Tha t Can/Cannot be Played. Essential-
ly all tasks and subtasks specified in Chapter 10 of ARTEP 71-2 for the battalion
command group can be exercised in a field environment. Some subtasks , such as
lO- l 0-G, “Detect/defeat opposing force air assets,” as well as some others in the
intelligence area, requi re special planning and arrangements.

19. Realism of Information (Input and Feedback) Available to Players.
The amoun t , speed and accuracy of feedback and other information available at the
command level is generated from brigade and through normal channels , and thus
realistic for the condition s played , and presumably similar to the information cx-
change called for in combat. (In some battalion field exercises observed , it was
noted that in formation did not flow as well as it should , either from higher down ,
or upward.)

20. Requirement for Player Orientation to Training Setting. In addition
to missions and operations orders being issued down the chain of command , an FTX
should be preceded by a briefing on safety , rules of engagement and other special pro-
visions involved in controlling the exercise. Approximately one hour or less would
be allotted for such preliminary orientation.

21. Susceptibility of Setting to “Gamesmanship”; Lack of Combat —

Realism. At the lower unit level (platoon and squad ) it is a fairly common practice
to run a number of units through FTXs, using the same scenario(s). Units that run
the problem later may learn from those who went through it earlier. If controllers
serve as fIre markers and traverse the battle area in marked controller vehicles , troops
may learn to avoid them. Men evaluated may argue evaluators out of unsatisfactory
ratings. If evaluators are not present , troops may expose themselves unnecessarily
and get away with it. A further problem with Mech Infan try Bn maneuvers is that
terrain available is limited , and officers/NCOs who have been on the post awhile know
it , intimately taking advantage of this information in ways they could not usually do
in combat missions involving traversing new ground.

22. Existence of Constraints or Required Procedures Which aie Peculiar
to Setting. Safety regulations, while very necessary , can constrain maneuvers . For
example , a minimum distance is required for firing upon personnel targets; and care
must be taken in throwing grenades (simulators). Sometimes environmental consider-
ations and limitations on maneuver areas are constraints. The employment of EW
may be limited as cited in Item 11. A different type of constraint is that indirect
fire is usually marked at the point where it is requested , and thus accurate delivery
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of the round(s) is assumed. Casualty assessment is constrained in terms of the means
to assess casualties and the credibility of the producing agent. It is difficult for the
full impact of the combat force of the OPFOR to be represented or experienced with-
out more simulation of OPFOR weapons (quite expensive) than is typically used .
Along the same vein , it is difficult to induce as realistically cautious attitudes as
would occur in combat.

23. Number of Controllers, Positions Played by Each. ARTEP 71-2,
in i ts suggested support requirements, specifies the minimum number and grade of
evaluators for each mission. Field observations and work with maneuver units during
this project indicat e that in most cases, for adequate control and evaluations, these
req uirements are not sufficient. A minimum of two evaluators should be assigned to
a platoon FEX , seven to a company exercise, and about 25 to a Bn FEX. In a Bn
FEX , evaluators should be assigned to cover each platoon.

24. Number of Aggressors, Auxiliaries. In concept, the size and com posi-
tion of the OPFOR will depend on the units being evaluated and their assigned mis-
sions. Ideally, the strength of OPFOR would correspond to force ratios specified in
FM 100-5. This is dif fi cul t if the exercised unit is conducting a defense mission
where 1:3 to 1:6 friendly to OPFOR force ratios are recommended. The minimum
number of opposing force personnel that can be used for any given mission and still
provide enough tactical realism to the exercised unit is unknown. Because of this,
questions arise as to whether the cost of added personnel (a squad of OPFOR op-
posing a platoon in training, a platoon opposing a company, a reinforced company
opposing a battalion) would be worth the increased value for training.

25. Requirement for Training Controller s. ARTEP 71-2 , Chapter 5 , lays
out a sample two-day program of instruction for an E/C School. It includes some
theoretical background , emphasis on speci fic skills needed , information pertaining to
the immediate exercise , segments on safety and commo, conduct of a terrain recon-
naissance, and a rehearsal or wargaming of the evaluation. As exercises become larger
and more complex , there is need for greater emphasis on inter-controller communica-
tion to coordinate efforts, and to help others anticipate impending events. At bat-
talion level, special training for TOC evaluators is appropriate. Based on research ob-
servations during this project and some field experience , two days of t raining time
for evaluators is minimal. Even this presumes that evaluators-to-be are already well-
versed in unit tactics (and/or staff procedures, depending on their assignments).
This is not always the case.

26. Duration of Exercise. Determined by command planning, and state
of unit training, a battalion-level FTX will generally consume 3-4 days, a company
field exercise 2-3 days, and a platoon/squad FTX 1-2 days.
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27. Means for Applying Rules of Engagement , Casualty Assessment.
Rules of engagement . pe r se . when developed for FTXs , are applied by evaluators.
Casualty assessments depend on evaluator judgments. Casualties may be called for
exposed units or personnel who do not use cover.

28. Provision/Means for Recording Player Responses. The mission-
specific training and evaluation outlines (T&EOs) should be carried in the field by
F/Cs. These are primarily forms for recording ratings on specified tasks , hut should
also he used to make notes of events which are crucial to the mission outcome or
of behaviors which should be highlighted and corrected during the post .exercise
critique.

29. Operational Costs. Computations not available to us.

30. Set-Up Time , It is generally feasible (depending on distances ) to
move the unit from garrison to the field , set up an ad m i n istra t ive bivouac, give
orientation and safety briefing s , issue and check out equipment and simulators and
bla nk ammo , verify control measures, and issue orders in half a day.

31. Means for Rating Performance . During the course of the exercise .
F/Cs observe the unit to which they are assigned as the un i t performs i ts combat
functions. Performance on tasks specified in the mission-specific T&FOs is rated as
satisfactory or unsatisfactory relative to the prescribed standards.

32. Positions Rated by Each Controller. Generally, F/Cs will be assigned
to the unit commanders/leaders (on a one—to-one basis) and others will tra vel with
sub-units , or shift around among subunits. At the battalion level , F/Cs will also he
assigned to observe special functional areas such as tire support , A/LOG . etc. F/Cs
should be at least branch/MOS qualified for the type of unit they are evaluating,
and have operational experience in duty positions they arc evaluating.

33. Object ivIty of Performance Indica tor s/Rat ings. In the present FTX
format , performance ratings and indicators are necessarily subje ctive , since they arc
made by F/Cs. Validity of ratings is influenced by several factors : ( I )  the F/C’s
knowledge of current tactics, doctrine and mission tasks to he performed in the exer-
cise ; (2) the extent that (he exercise F/cs use T&F Outlines to cue them as to when
to observe performance and to remind them of performance standards; (3) the
amount of training given to F/Cs; and (4) the amount of prior planning/coordination
that has gone into providing instructions to evaluators . Thus , validity of ratings is - ;

almost wholly determined by the effectiveness of exercise planning and F/C training.
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34. Diagnostic Capability. Conventional FTXs depend on evaluator
ratings which are based on T&EOs. Evaluator comments should be solicited as well.
Coordination between echelons is covered by T&EO items. Items in currently pro-
vided T&E Outlines do not cover actions of Bn commanders in detail , nor do they
cover functions of staff positions. Summaries of staff and command functions should
be provided to evaluators to improve comprehensiveness of coverage to these duties.
Evaluator training, conscientious use of T&E Outlines , and use of items for evaluation
of Bn staff and company commanders, can together provide an excellent evaluation
capability of process type criteria. Overall scores are computed by addition/integra-
tion of scores on T&EO items.

35. Opportunity/Provision for Critique/Instruction. Post-mission and
post-exercise critiques should be built into the exercise plan. How these are con-
ducted is a matter of user prerogative. Evaluators may, at their option , critique in-
dividual leaders or units during the exercise . Procedures should be spelled out in
exercise plan and evaluator training.
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ANNEX B.

FIELD TRAINING EXERCISE, ENGAGEMENT SIMULATION (FTX/ES)

I. Echelon and Type Units Exercised. Engagement simulation (ES) is a
generic training concept based on the assumption that realistic simulation of the tac-
tical environment provides the optimum conditions for learning. In its evolution , en-
gagement simulation has taken three forms: SCOPES, REALTRAIN , and MILES. In
both SCOPES and REALTRAIN , weapons engagement damage/casualty assessment is
performed manually by a system of maneuver controllers. With the introduction of
laser equipment , damage/casual ty assessment became more automatic and the ap-
proach became known as MILES, an acronym for Multipl e Integrated Laser Engage-
ment System. SCOPES is designed primarily for infantry squad training. REALTRAIN
is designed for combined anus tactical unit (collective) training from squad/section
through company level. MILES is designed to permit unit (collective) training from
squad/section through battalion level.

2. Special Facilities/Equipment. Units involved in ES trainingshould
have all field gear (individual and unit) specified in their TOEs. Additional radios and
vehicles are required for both REALTRAIN and MILES controllers with the exact
number being a function of the type and echelon of unit undergoing ES training. For
REALTRAIN ES, each direct fire weapon requires a controller’s telescope, which is
used to verify “hits,” and individual participants are provided numbered helmet covers.
Combat vehicles and crew-served weapons must also be provided with number panels.
For MILES ES, each direct fire weapon is equipped with an eye-safe laser which is
activated when blank ammunition is fIred. Combat vehicles, weapons systems, and
most individual participants are equipped with a laser-detection system, the activation
of which simulates a “hit” or “kill.” MILES controllers are also equipped with a laser
gun that is used to verify laser-detector system operability. Specific REALTRAIN ES
equipment requirements are delineated in training circulars that are currently being
prepared. Specific MILES ES equipment requirements are under development.

3. Means of Terrain Representation. Units maneuver over actual terrain.

4. Means of Representing Weather and Other Impinging Conditions.
Units exercise in prevailing weather conditions.

5. Availability of TOE Weapon Systems Organic to the Unit. All organic
TOE weapon systems can be used in ES. Organic indirect fire weapons, such as mor-
tars, are played essentially the same as in conventional FTXs. The effective play of
suppressive fire in REALTRAIN is very difficult. In both REALTRAIN and MILES
ES, hand grenades and land mines can be used; however, damage/casualty assessment
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for such weapons is based upon the subjective judgment of controllers. In both REAL-
TRAIN and MILES ES, concealment, such as light vegetation, can have the same effect
as cover on the damage/casualty assessment for direct fire weapons. By audio signals,
MILES can provide targets indications that they are being fired on.

6. Availability of Non-Organic Fire Support. Indirect fire support is al-
most always represented in field exercises from platoon through battalion levels. This
is ordinarily accomplished through the play of FOs and a FSCOORD, and the use of
controllers to deliver and mark fires. Depending on local availability and the level of
resource commitment, close air support can be played.

7. Rules Governing Movement. Condition of ground, vegetation and
road availability determine rate of movement.

8. Rules of Engagement for Weapon Systems. The rules of engagement
for ES are designed to realistically simulate the combat environment. They are de-
signed to produce near real-time damage/casualty assessments that are in accord with
the lethality for the range of weapons and vulnerability of targets engaged. The rules
of engagement, which are enforced by maneuver controllers, are also designed to pre-
vent cheating on the part of tactical participants. Damage/casualty assessment is a
manual process performed by controllers in REALTRAIN ES and a near automatic S
process performed by laser hardware in MILES ES.

9. Function(s) of Computer (if applicable). Not applicable.

10. Application of Probability. Probabilities do not enter into REAL-
TRAIN ES damage/casualty assessment. Damage/casualty assessment is a function of
whether the target REALTRAIN number can be read and whether the cross hairs of
the controller’s telescope were on the target when the engaging weapon was fired. Thc
built-in logic in the MILES ES laser detector equipment utilizes probabilities based on
range to assess a near miss, a hit , or a catastrophic kill.

11. Extent to Which Scenario Can Be Manipulated to Accomplish Train-
ing Objectives. See discussion of this item , Annex A. ES is usually played as a two-
sided engagement. Mission pairings (for example, Hasty Attack versus Defense, meet-
ing engagement) are selected and Fragmentary Orders are prepared for the leader of
each side. Each side is given freedom to carry out the mission as leaders see fit (units
must stay in prescribed lanes); however, once the battle is joined , the ebb and flow of
conflicts between antagonists, each seeking advantage, often lead to critical behaviors
that were not previously formulated as training objectives . There is potentially the
paradox that the more the exercise is structured to call for innovative tactical solu-
tions, the less control planners have over the achievement of specific training objec-
tives. This trade-off is difficult to evaluate. In any case, greater flexibility requires

- 
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controllers to “stay on top of the action ” so that critical behaviors not completely
anticipated in specifying training objectives can be brought out in the AAR.

12. Capability/Feasibility of Halting/Replay of Parts of an Exercise. An
ES exercise can be halted at any point that, in the opinion of the exercise director/
senior controller, significant teaching points need to be made, a real danger is evident,
or when no further purpose would be served by continuing. Stopping play for the
first reason is much easier for squad or platoon exercises. In practice , constraints on
time in the field are tight , and stopping the exercise may make it impossible to train
in all missions for which training is planned.

13. Capability to Adjust Level of Difficulty. Level of difficulty in engage-
ment simulation exercises is adjusted by planned variations in force ratios. Field exper-
ience indicates that—as in combat—attackers must outnumber defenders by a sub-
stantial margin.

14. Opposing Force Organization. ES exercises can be conducted with
two units opposing each other in a free-play mode. Current doctrine favors the use ~
an OPFOR which employs threat force tactics and can be directed by ES cont rollers.
The type and size of the OPFOR organization simulated varies depending on the type
and echelon of the exercised unit and on the unit’s mission.

15. Number and Roles of Players. Generally, all elements of the man-
euver unit being trained are fielded. When the ES exercise is internally supported ,
the unit commander would serve as the exercise director, and with designated assis-
tants, would plan and implement the exercise.

16. Positions With Which Players Interact. Players at all levels interact
with peers and superiors/subordinates in the chain of command. The next higher
echelon commander is normally represented by the chief controller.

17. Training Objectives That Can be Accomplished. See response to Item
11, this annex. Most developmental efforts in ES have not used formally stated train-
ing objectives. Field experience suggests that , in spite of the free-play aspects of ES,
broadly defined training objectives can be formulated in advance and the play
sufficiently well-channeled to be relevant to most of them. Field observations in-
dicate that training objectives such as those bearing on use of ground for observation
and fields of fire and for concealment , rapidly become evident to players, whether
stated formally as training objectives or not.

18. Command Group Functions That Can/Cannot Be Played. Essentially
all tasks and subtasks specified in Chapter 10 of ARTEP 71-2 for the battalion com-
mand group can be exercised in a field environment. Some subtasks , such as lO- l O-G,
“Detect/defeat opposing force air assets,” as well as some others in the intelligence
area, require special planning and arrangements.
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19. Realism of Information (Input and Feedback) Available to Players.
Orders and intelligence flow through command channels. Questionnaires submitted
to participants in ES field exercises have consistently shown that subjects regard ES
exercises as more realistic than other forms of field training in which they have par-
ticipated.

20. Requirement for Player Orientation to Training Setting. In ES
Training, as in conventional FTXs, safety briefings must be conducted and Frag-
mentary Orders issued through the chain of command. It is also necessary in ES to
conduct indoctrination and familiarization training for the tactical players. The in-
doctrination training involves the rules of engagement and the installation , main ten-
ance, and operation of REALTRAIN and MILES equipment. Familiarization training —

involves a series of squad/section mini-exercises that provide actual hands-on experi-
ence for both the controllers and tactical players in the use of REALTRAIN and
MILES equipment.

21. Susceptibility of Setting to “Gamesmanship”; Lack of Combat
Realism.

a. Combat Realism. Substantial concealment can block sight and
laser beams so that concealment becomes equivalent to cover. It has been difficult in the

• REALTRAIN version of ES to play or demonstrate the suppressive effect s of well-directed
volume of fire into target areas. In MILES ES, the near-miss signals are of substantial
assistance. Training managers/controllers must take care that exercises do not degenerate
into uncoordinated engagements between snipers on opposing sides.

b. Gamesmanship. Personnel can cover up or disconnect sensors
(MILES) or numbers on helmets/panels (REALTRAIN). They can fail to activate de-
vices that provide weapon signatures. Field experience thus far indicates that these
have not been serious problems, but they do call for command attention.

• 22. Existence of Constraints of Required Procedures Which aie Peculiar to
Setting. The setting constraints for ES training are essentially the same as those for
conventional FTXs; however, ES tends to induce a more realistically cautious attitude on
the part of the tactical players than conventional FTXs. Whether players become
casualties in ES training is a direct function of their behaviors on the (simulated) field
of battle.

23. Number of Controllers, Positions Played by Each. Controllers per-
form three basic functions in an ES exercise: (1) making observations on which train-
ing diagnosis and evaluation is based; (2) providing or augmenting the mechanism for
casualty assessment; and (3) enforcing the rules of engagement. The numbers and
duties of controllers performing these functions are quite different ,as between SCOPES
or REALTRAIN on the one han d , and MILES on the other. In SCOPES or REAL-
TRAIN , controllers are required at a rate of approximately one per crew-served
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weapon or combat vehicle and one or two per rifle squad . A senior controller super-
vises controllers and observes the leader being trained. Observations for diagnosis or
evaluation are made by controllers. Controllers provide the mechanism for casualty
assessment and enforce rules of engagement.

In MILES, the direct fire casualty assessment is automatic , so that controller
functions are reduced to servicing the automatic equipment and augmenting it when
indirect fire weapons are used. The diagnostic/evaluative duties can be accomplished
by one controller per platoon-sized unit.

24. Number of Aggressors, Auxiliaries. Engagement simulation pits one
training unit against another. In this sense , no OPFOR is employed. Both units use
U.S. tactics. Controllers are required in numbers described in Item 23. The indirect
fire simulation system requires an officer or senior NCO, several fIre marking corn-
puters, and three or more two-man fire marking teams for a company team . A net - 

-

control fire station is manned by a radio operator who records casualties/events during
the course of the exercise.

25. Requirement for Training Controllers. All controllers must be pro-
fessionally qualified to perform the duties of the individual to whom they are assigned ;
e.g., a company senior controller must be qualified to command a company, a tank
controller must be a qualified tanker. For REALTRAIN , Appendix C of IC 71-5 - - —

defines the characteristics of REALTRAIN equipment and procedures that a controller
must know and what he must be able to do. Similar training requirements for con-
trollers are under development for MILES. In addi tion, senior MILES controllers
must know the training objectives of the exercise, be able to interpret and apply the
rules of engagement, develop the information for and conduct an After-Action Review .
Indirect fire controllers must be able to apply the rules for plotting indirect fire , deter-
mine their position in the exercise area, and correctly assess casualties. The time frame
for this training is not firmly established. As an estimate, two or three days should be
allowed for instruction of controllers supplemented by practice exercises for controller
training.

26. DuratIon of Exercise. Determined by command planning, and state
of unit training, a battalion-level ES exercise will generally consume 3-4 days, a com-
pany field exercise 2-3 days, and a platoon/squad exercise 1-2 days.

27. Means for Applying Ru les of Engagement, Casualty Assessment. In
REALTRAIN , the procedures described in detail in TC 71-5 involve communication
by the firer to an accompanying controller by radio to a controller with the target
who then declares the target a casualty. It is automatic for direct fire weapons with
MILES, and the controller intervenes only in the event of malfunction or interference

— with laser deteètors by players. In both , indirect fire casualties are assessed by con-
hollers as described in IC 71-5. The controller and the exercise unit chain of
command enforce rules of engagement.
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28. Provisions/Means for Recording Player Responses. Engagement simu-
lation—both REALTRAIN and MILES—stresses objective casualty assessment. While
in REALTRAIN , controllers need to assume that sights are properly placed and held
on the target; this controller task is not particularly difficult . It will be noted that this
information is produced by interactions between firers and targets, not the actions of
firers alone.

Recordings may be made of traffic on tactical nets. Records may be made
of unit positions throughout the exercise.

In addition , a log is kept by the net control station of all casualty assessment
communications in REALTRAIN and of all observed firings and “kills” in MILES. A
log is also kept of all indirect fire casualty assessment. In MILE S and ES, the laser
detector equipment on the target records the type weapon that made the kill.

Controllers are debriefed after the exercise to confirm the NCS casualty
records and to identify/confirm training points emerging from the conflict between
sides that are especially important. Additional information about player activities and
the reasons for them will be obtained during the After Action Review with players.

Finally, T&EOs from conventional ARTEPs may be used as is or modified by
controllers to record actions of players and units as a whole. By comparison with
casualty histories—products—they provide process criterion measures. If used , these
lead to a hybrid ES/conventional system of evaluation. Whether checklists are needed
in addition to information generated as described above, has as yet to be firmly estab-
lished.

29. Operational Costs. Computations not available to us.

30. Set-Up Time. The set-up time for such administrative functions as
moving from garrison to the field, selecting and occupying a bivouac or training range
administrative area, etc., are essentially the same for ES t raining as for conventional
FTXs. The actual time required for such functions is determined to some extent by
local conditions. Additional set-up time is required for ES training to install and check
out REALTRAIN and MILES equipment.

31. Means for Rating Performance. The philosophy guiding engagement
simulation is that effective actions of trainees and their errors and omissions will be
revealed during the play of the battle . Thus, units may be evaluated by comparing
casualties suffered/received and the ratio of survivors on both sides after the battle.
(Allowance must be made for initial force ratios in attack versus defense missions.)
In platoon level exercises, effective and ineffective actions of individuals or weapon
crews are developed during the After Action Review (AAR) around the history of
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casualties maintained by the Net Control System. In platoon-level exercises, an AAR
may be held for teams of leaders from each side after the AAR for all participants
has been completed .

Thus far in the development of ES ratings, using items such as those found
in ARTEP T&EOs has not been a major feature. Controllers are asked to make notes
as to effective and ineffective actions. They have not been provided with preformatted
checklists to include T&EO type items. Such checklists may be used as an auxiliary
feature. However, once the battle is joined , task requirements emerge from the inter-
actions between sides. All these actions cannot be forecast in advance. Questions arise
as to the extent to which T&EO type lists of items can anticipate these actions, hence
as to the value of lists. (This problem of observing critical behaviors not anticipated in
rating items arises in conduct of conventional exercises as well , but much less frequent-
ly than in ES exercises.)

32. Positions Rated by Each Controller. The primary function of control-
lers (REALTRAIN) is to insure valid casualty assessment and that identity of casualties
is made known immediately to controllers on the opposing side and the NCS. In
MILES, casualty assessment is automatic ; however, controllers are asked to note effec-
tive or ineffective actions of the vehicle/unit they accompany. This information can be
brought out in the AAR. The senior controllers who accompany the unit corn-
manders/leaders should also note training points pertaining to effective/ineffective
tactical direction provided by the leader they observe.

33. Objectivity of Performance Indicators/Ratings. The primary criterion
data consist of a time history of casualties. Positions of units may also be recorded on
a time line. In REALTRAIN , target hits must be confirmed by controllers using bore-
sighted scopes; in MILES, they are produced by the logic built into the laser detectors
installed on the target. While neither system is foolproof , with proper care and use
both can provide unbiased, highly objective data.

Identification of kills and weapons that produced them does not necessarily
allow pinpointing of ermrs/omissions of the target as casualty nor effective action of
the firer. This information can be brought out in controller debriefs and AARs.

34. Diagnostic Capability. The principal diagnostic tool to date has been
the After Action Review, a guided discussion in which one of the senior controllers
using the NCS record—amended as needed at the controller debrief—leads the partici-
pants to reconstruct the chronology of the action and identify the tactical lessons to
be learned as they go through it. For small unit actions, this has been found to be a
very powerful diagnostic method in the hands of a skilled discussion leader. The
present ARTEP T&EOs would be of some value. Revised T&EOs for the ES ARTEP
are under development , but they have not been significantly employed in ES exercises
to date.
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ES permits training diagnosis and instruction to be built around the results
of exchanges of fire between sides, which are made known and discussed in AARs.
Assuming effective controller (REALTRAIN) or laser-sensor (MILES) performance,
casualties are objectively determined . However, preceding events and the reasons
casualties occurred must be provided either by controllers or by discussion among

- controllers and players in the After-Action Review (AAR). Full exploitation of the
training value of engagement simulation as a method requires alert , knowledgeable
controllers. Thus, in ES, the results of errors and poor perform ance are dramatically
brought out.

35. Opportunity/Provision for Critique/Instruction. The conduct of an
After-Action Review is an essential element of the learning process in the ES exercise.

- The tactical personnel are acutely aware of the outcome of an exercise as it affects
them, but rarely aware of the causative factors which become apparent on a review of

- the whole exercise. The overview of the causative factors is the most effective when
developed through the participants’ own exchange of information and an analysis of- 

the effect of each other ’s actions.

- After an ARR for all tactical participants , AARs are sometimes held for
the leaders of each side, with the emphasis being on plans , execution of tactical con-

- 
cepts, problems of execution , faulty communications , etc.

As techniques of engagement simulation training have evolved , it has be-
come apparent that the competitiveness, enthusiasm , and interest that the two-sided
play engenders, can be maintained in a well conducted AAR , with all players from
each side participating and controllers overwatehing. Participation of controllers

- and of players from both sides provides an effective cross-check on a good mean s of
- 

identifying errors and effective behaviors. However, the AAR must be conducted in
a manner different from the usual critique to maintain this atmosphere and enthusi-
asm. Experience to date shows that some can do it;  some cannot .
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ANNEX C~.

TACTICAL EXERCISE WITHOUT TROOPS (TEWT)

1. Echelon and Type of Units Exercised. The TEWT can be used to
train commanders and staff officers of any maneuver unit up through brigade level.
It is also used by company commanders to train platoon leaders and squad leaders.
It is probably used more frequently at the company level and below.

2. Special Facilities/Equipment. The only resources required to conduct
a TEWT are use of the terrain, maps or terrain sketches of it , binoculars and possibly
vehicles or aircraft may be useful.

3. Means of Terrain Representation. The exercise is conducted on
actual terrain .

4. Means of Representing Weather and Other Impinging Conditions.
Existing local weather conditions.

5. Availability of TOE Weapon Systems Organic to Unit. This item
does not apply.

6. Availability of Ndn-Organic Fire Support. This item does not apply .

7. Rules Governing Movement. Time and distance factors for maneuver
units relative to the particular terrain must be considered in developing tactical plans,
and in monitoring their execution.

8. Rules of Engagement for Weapon Systems. This item does not apply.
TEWT involves the development of solutions to specific situations and requirements
tailored to the selected terrain . The presence of an OPFOR , engagements, or casualty
assessments are not represented.

9. Function(s) of Computer (If applicable). Not applicable.

10. Application of Probability (If applicable). Not applicable.

11. Extent to Which Scenario Can Be Manipulated to Accomplish Train-
ing Objectives. The scenario for a TEWT consists of a general situation , a special situa-
tion, and a requirement. Based on these factors, the participants plan and develop
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tactical solutions, appropriate to the terrain, which are then evaluated against standards
for these requirements. Therefore , scenario manipulation is a matter of selecting ter-
rain and designing combinations of situations and requirements which emphasize speci-
fic t raining objectives. Very often , an exercise intending multiple t raining objectives
will consist of a series of situations and requirements on different terrain sectors.
Essentially, the extent of scenario manipulatabiity is sufficient for the nature and
purposes of a TEWT.

12. CapabIlity to Halt Play or Replay Events. Because a TEWT involves
planning activities rather than execution , this item does not apply.

13. Capability to Adjust Level of Difficulty . The capability is somewhat
limited, but can be accomplished the same way as scenario manipulation (Item 11)
through varying terrain, situation , and/or requirements placed on units represented
by the leaders.

14. Opposing Force Organization. An opposing force organization would
be identified in the general and initial situations presented to the participants. The OP-
FOR which is specified should be appropriate with respect to force ratio to the unit
size/type and mission that Is required.

15. Numbers and Roles of Players. The participants in a TEWT are always
unit leaders or commanders and staff officers of the echelons at which it is conducted .
Participants may span two echelons. Generally, a commander who conducts a TEWT
will include all of his maneuver sub-element commanders/leaders and appropriate
members of his planning staff. Six to ten individuals is an appropriate size to enable
everyone to participate in the discussion.

16. Positions With Which Players Interact. Interaction follows chain of
command and coordination among same-echelon leaders.

17. Training Objectives That Can Be Accomplished. A TEWT is con-
sidered effective in training small unit commanders and staff in terrain appreciation
and reconnaissance techniques as well as in tactical and logistic concepts and pro-
cedures used during combat operations. Essentially , all types of missions can be
planned on any terrain selected. Major emphasis is placed on identifying avenues of
approach, uni t boundaries, weapons placement and fields of fire , utilization of natural
cover and concealment, selecting alternate routes or positions, and locating security
and reserve elements.

18. Unit/Command Group Functions (ARTEP Tasks) That Can/Cannot
be Played. Because a TEWT is primarily a planning exercise, only those ARTEP tasks
related to planning are appropriate to a TEWT. Under command group tasks in
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Chapter 10, ARTEP 7 1-2, only Task I and subpositions of Tasks 2,3 and 10 are
amenable to training and evaluation within a TEWT. The following tasks and sub-
tasks are considered feasible:

Task I: Develop Plan Based on Mission

Subtask 1-A: Analy ze mission

Subtask l-D : Analyze friendly capabilities

Subtask l-E : Select/control key terrain

Subtask 1-F : Select routes/zones to objective

Subtask l-G : Select battle positions

Subtask 1-H: Select delay and covering force positions

Subtask 1-1: Plan use of organic/attached and non-organic tires

Subtask 1-i : Determine which units receive priority of fire
support

Subtask 3-A: Determine critical place

Subtask 3-B: Select a course of action

Subtask 3-C: Organize TF into combined arms team

Subtask 3-D: Select control measures

Subtask 3-E : Update fire plan

Four additional subtasks are considered playable to a limited degree:

Subtask 1-B: Identify critical combat information and intelligence
(that portion which is terrain related)

Subtask 2-A: Identify critical combat information and intelligence
(same as subtask i-B)

Subtask 6-A: Modify plan as required by enemy action (through con-
tinued development of scenario by Exercise Director)
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Subtask 10-E: Reduce vulnerability to opposing force mass destru ction
weapons systems (the extent to which planning provides
for troop dispersion)

19. Realism of Information (Input and Feedback) Available to Players
in Terms of Amount , Speed and Accuracy. This item , as it was intended , is not really
applicable to TEWT. However , i t is incumbent upon the user to develop a realistic
situation and mission which are appropriate to the terrain and for which the unit
commanders/leaders must develop a plan. Feedback in term s of critique after the
plans have been developed should be based on current doctrine.

20. Requirement for Player Orientation to Training Setting. According
to FM 21-6 (Appendix E), the exercise leader should begin the TEWT with a brie f
introduction which explains the purpose of the exercise and tasks which will be
covered. The introduction is followed by presentation of the general situation and
then the initial situation and requirement. Altogether , this should not tak e more
than 30 minutes.

21 . Susceptibility of Setting to “Gamesmanship.” A TE WT is not
conside red susceptible to gamesmanship. The degree of coordination or isolation -

of playe rs that would exist in the combat planning situation should be maintained
in the TEWT.

22. Existence of Constraints or Required Procedures Which Are Peculiar
to Setting. The most unrealistic aspects of a TEW1’ are t he absence of troops for
which the leaders would be responsible an d the absence of a th reat fo rce to hinder
reconnaissance. These are not considere d to depreciate the TEWT for its intended
purposes , nor are there procedures suspected of fostering negative learning.

23. Number of Controllers, Positions Played by Each . A TEWT does not
use controllers. Ordinarily a commander will conduct a TEWT by himself or with
a minimum of assistance from his designated assistants.

24. Number of Aggressor, Auxiliaries. The aggressor is not represented
by a TEWT . Depending on the number of participants and.the echelon at which the
exercise is conducted , drivers or pilots may be required.

25. Requirement for Training Controllers, Auxiliaries. Auxiliaries or assis-
tants are commonly instructed as the exercise proceeds.

26. Duration of Exercise. A TEWT may consist of a series of several
situations and requirements over different sectors of terrain , each segment of which
may last 1-2 hours. Under no circumstances would a TEWT be expected to exceed
one day, and could be as little as a few hours.
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27 . Means for Applying Rules of Engagement . Casualty Assessment. h it s
ite m does n ot apply .

28 . ProvIsions/Means (‘or Recording Player Responses. In a 11 W
1.

. cac ti
particip a nt m akes a record of his own plan , most likely on a terrain sketch or overlay -

As requested , each part icipant (lien presents his plan or poii ion of a plan for a group
disc ussion. t hese ind ividua l records may 1w retaine d 1w th e exercise director at lits
opt ion.

29. Operational Costs. Operationa l costs associated with a TFWI’ vary
with a number of factors such as the s u e  ot’ the te rrain sector , th e dista nce fro m garri-
son . the number ot ’ pa rticip ants , the duration , and possibly the echelon at which it is
con d ucted , and a numbe r of I factors which may impinge locally. In tenn s of
personnel resources, excluding part icipants . most l FWI ’s should require no more titan
~‘ -3 nian — dav s. In any ease , it lends to 1w a very inex pensive training techni que.

30. Set— tI p Time . There is nothin g to set up. Ilowever . the com m ander
or exercise leader must conduct a terrain reconnaissance pnor to the 11 W l’.

31 . Means for Rating Performance . There is no rat ins system associated
with a TL~WT. After participants h ave reconnoitered t h e  t err a in and developed their
sol ut j otis to the require ment(s ) presented , a gro up discussion is held to review and
critique th e various plans Put fort h . Finally, th e exercis e leader will review the
sta ndards th a t  he has set for the solutions and mna ~ present his own solution iI~ it dii-
le rs from other s discu ssed -

32. Position(s) Rated by Each Controller. ‘litis iteni does not really apply .
However, to the extent  that  infonna l ratin g occurs , it is done t~y the exercise leader of
the suhechelon headers participating.

33. ObjectivIty of Performance %ndkators/Rntings . To the extent th at
rating occurs , it is subj ective.

34. DIagnostic Capability . A TFWT has excellent diagnostic potential
relative to host’ t r aining obj ectives for which it is int ended. )~ach leader (part ic ipant )
develops an independent solution to the situation and requirement which he ~~~~~~~~~

with th e group and for which he explains his r ationa le. ibis setting gives the exerc ise
leader a closer look at his subordinate leaders than would be possible wit h  tro o ps

It afl ’ords the opportu nity to observ e in his siiborol inat e~ tile characteristics
.nid degrees of thoro ughness , inflo v at ivefless . k nowledge amiol unde rs tanding of tactical
.‘.i~ e pt .~. kn owled ge ot effects mmd use of terrain features ,  k nowledge of threat tact ics

.n.f c.up.i t ’ulilio ’s ol the th reat lorcc , and so on.

Ml



35. Opportunity/Provision for Critique/Instruction. A discussion and
critique are held at the completion of developing solutions to each new presentation
of situation , requirement , and terrain sector (as described in Item 31). At~ the end of
the entire exercise (assuming that several situations are presented) the exercise leader
summarizes the training objectives and standards involved in the exercise.
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ANNEX D.

COMMAND POST EXERCISES (CPX)

I . Echelon and Type Unit s Exerc ised. Command post exercises are
conducted for command groups and staff s at battalion level and higher for all types
of maneuver units .

2. Special Facilities /Equipment . There is no requirement p er se for
special facilities or equipment to condu ct a CPX. A CPX can be conducted in a
classroom setting, although it is recommended that a field TOC be established. Uke-
wise, CPX control can be set up either in a classroom or in the field. Norm al organic
communication systems are employed. In the control facility , there shoul d be one
master control map, and separate maps and overlays for aggressor controllers and
each other control function played, such as intelligence , admin/logistics, fire support ,
etc. Also, firepower score tables for U.S. and aggressor weapons should be prepared
in advance for the types of units involved (in accordance with guidance in Chapter 6
of FM 105-5).

3. Means of Terrain Representation, A CPX can be played using maps
of any region selected. Standard tactical maps are used which indicate topographic
relief , roads, railroads, trails, lakes, waterways, and other major terrain features , and
which contain the universal military grid system. If local terrain maps are used , players
can be given the opportunity to conduct terrain reconnaissance prior to the CP X.

4. Means of Representing Weather and Other Impinging Conditions.
Consideration of the effects of’ weather and other conditions is totally up to the dis-
cretion and resourcefulness of the user , Generally, it would be recommended that
tt~e prevailing weather conditions at the time (and place) of the CPX be considered
by the controllers as a factor in making determinations relative to rates of advance-
ment , visibility, air operations and casualty assessments.

5. AvaIlability of TOE Weapon Systems Organic to the UnIt. Essentially,
provision can be made by the user to represent employment of any type of weapon
system or tire support available to a unit. For organic weapon systems, it is only neces-
sary to be able to ascribe weapons effects (relative to range and target type/visibility)
for each system and to require appropriate logistical support. Guidance relative to
firepower scores and casualty assessment is given in FM 105-5, Maneuve r Control.
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6. AvailabilIty of Non-Organic Fire Support . (See Item 5.) It is possible
to represent all types of non-organic fire support so long as weapons effects are deter-
minable , competition for fire support is considered, and logistical support is accounted
for. In addition , it is necessary to have a controller act in a liaison capacity for each

F 
category of non-organic fire support.

7. Rules Governing Movement. Advancement rates for various type
— units and factors affecting movement are presented and discussed in FM 105-5 , Man-

euver Control. Application of constrain ts on movement relies on controller judgment.

8. Rules of Engagement for Weapon Systems. Specific rules of engage-
ment depend upon doctrine , unit SOP and user prerogative. The major factors relating
to the control function are that target detection should be logical and the target should
be within the effective range of the designated weapon/unit. (Casualty assessment is
discussed under Item 28.)

9. Functions of Computer . A conventional CPX does not rely on
computer utilization.

10. Application of Probability. FM 105-5 (Appendix D) suggests the
application of dice or random number tables to determine the outcome of probabilis-
tic events, but also states, “In the final analysis, the judgment of the controllers re-
mains the principal factor in determining the results of player actions in any given
situation.”

I I .  Extent to Which Scenario Can Be Manipulated to Accomplish Training
Objectives. Essentially, manipulation of the scenario within logical bounds is not con-
strained. The only thing in a CPX which drives the scenario (and the extent to which
it is free-play or controlled) is the intent of the exercise planner. As stated in FM
105-5 (Chapter 3):

“The scenario may be general or detailed , depending on the
desires of the commander and the purpose of the exercise.
Scenarios of a general nature are used in exercises designed
to develop coordination in the command or in exercises used
as vehicles for a training test. Scenarios of this category out-
line the broad aspects of the exercises, such as the mission,

— phase lines, times to cross phase lines, and the action of the
command as a whole during each phase of the exercise. This
allows greater freedom of play on the part of the participants.
A detailed scenario is used when the purpose of the exercise is to
correct specific deficiencies or to emphasize specific points in
training. An exercise based on a detailed scenario requires close
control and allows the participants less freedom of play .”
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FM 105-5 contains further guidance on the contents and development of’ scenarios.

12. Capability to Halt Play or Rep lay Event s. Play can be halted at any
point or revert to an earlier situation to test an alternative plan or decision at the pre-
rogative of the exercise controller if it is desired in order to emphasize a particular
teaching point. Generally, there is no provision for recording or playing back exact se-
quences of events.

13. Cap ability to Adjust Level of Difficulty. The level of difficulty is pri-
marily dependent on the scenario, which is a major component of a CPX. Therefore,
the level of difficulty can be adjusted in a number of ways such as increasing (de-
creasing) the number of scenario events that the command group has to deal with,
limiting the availability of non-organic support , adjusting the OPFOR force ratio , or
varying terrain and mission.

14. Opposing Force Organization, The OPFOR can be represented in a
force ratio which is realistic for the size/type unit exercised and the assigned mission.

15 , Number and Roles of Players. The number and role of players that
are involved in a CPX is a user determination based on the purposes for the exercise,
the level of complexity , and the functions that are exercised. As stated in both FM
105-5 and ARTEP 7 1-2 , “A CPX is a field exercise for command , staff , headquarters,
and communication personnel at all l e v e l s . . . .  CPXs may vary in form. At one ex-
treme is the form which resembles a map maneuver in which only key staff personnel
participate ,, . . At the other extreme is the form which closely simulates combat.”
Here , the command posts are separated by norm al distances and enough headquarters
and communication personnel are employed to locate, install , operate and displace
the command post as in combat, A fairly typical configuration which would be corn-
parable to the battalion-level battle simulations under consideration would involve
the participation of the battalion commander , S-I , S-2, S-3, S-4 , S-3 air , assistant
S-3, S-I NCO, S-4 NCO, FSO, fIre support NCO, operations sergeant , intelligence ser-geant , ALO and 2-3 RTOs.

16. Positions With Which Players Interact. Players interact with the
brigade command group and staff , adjacent unit staffs , and company commanders, all
represented by controllers. Contact is norm ally between functional counterparts.

17. Training Objectives That Can Be Accomplished. As stated in FM
105-5 , “CPXs provide a valuable vehicle for training in displacement of headquarters ;
use of staff procedures, techniques , and standing operating procedures; use of alternate
or fragmented command post echelons; maintenance of command and control under
adverse conditions; and rehearsals for field exercises and maneuvers Command
post exercises afford commanders a valuable training device in the area of combat ser-
vices support. ” With appropriate planning and preparation , all ARTEP tasks and most
suhtasks specified for the battalion command group are feasible t raining objectives.
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18. Unit/Command Group Functions (ARTEP Tasks) That Can/Cannot
Be Played. With sufficient planning and preparation, it is possible to exercise and
evaluate all subtasks except the following:

3-I Plan/employ active/passive security measures
4-A Supervise preparations
4-B Supervise compliance with TF order
4-C Conduct rehearsals
10-B Defeat or suppress opposing force’s imagery intelligence

effort (This can be evaluated regarding the Headquarters
installation)

The execution and observability of several other tasks/subtasks was con-
sidered possible only to a limited degree:

6-C Supervise execution
Task 10 Secure and protect task force
1 0-D Deceive the opposing force

Subtask 6-C can be [partially I simulated by requiring the commander to
move from the TOC to a remote location which has radio communication with the
b c .

Task 10 is evaluated primarily on the basis of the extent to which the OP-
FOR is able to gather intelligence reflecting the Task Force’s strength , task organiza-
tion, dispositions, vulnerabilities, capabilities, or intentions. Ordinarily in a CPX, most

— of this information would be readily available for the OPFOR contro ller(s). However ,
intelligence agencies can be superimposed on the exercise to determine how much
ELINT , COMINT and photo intelligence they can acquire.

Two of three criteria cited under Subtask l0-D , which relate to the placing
of damaged or dummy equipment and dummy positions in order to deceive the enemy ,
are not likely to be implemented in a CPX.

Additionally, there are a number of subtasks which are potentially playable ,
but which require special planning for scenario events and controllers to represent
appropriate agencies or roles.

19. Realism of Information (Input and Feedback) Available to Player s.
Because of the wide range of ways that CPXs are organized and conducted , it is diffi-
cult to generalize with respect to the timeliness, accuracy , and amount of information
that will be available to players. Like most aspects of CPXs, this is a user determina-
tion and responsibility. The amount of information depends primarily on the scenario
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and the number of controllers so that a realistic level is definitely achievable. The
amount of input or feedback can even be varied to adjust the difficulty of the exer- —

cisc. The accuracy or relevance of inputs as reflecting consequences of player actions
is an area where CPXs are often criticized. CPXs are sometimes characterized as
having “canned” scenarios which are not responsive to actions taken by the command
(player) group. However, a CPX may be supported by a wargaming section (as
described in FM 105-5) which computes outcomes of engagements undertaken by the
player group. Adding this capability contributes to the realism of feedback in terms
of relevance and accuracy , but may slightly degrade timeliness. Care must be exer-
cised that the timing of scenario events and prese ntation of feedback to player actions
realistically considers the time and space factors that would apply in a real situation.
In an overall sense, it is impossible to generalize with respect to realistic timeliness
of information except to say that timeliness is roughly achievable with a proficient 

- 

-

controller organization.

20. Requirement for Player Orientation to Training Setting. Except as
local circumstances require, players need only to be briefed on the general situation
in which they are involved, and issued a brigade OPORD.

21. Susceptibility of Setting to “Gam esmanship ,” A CPX is not generally
considered susceptible to gamesmanship, in terms of presenting unrealistic features or
advantages which can be exploited by players.

22. Existence of Constraints or Requited Procedures Which Are Peculiar -:to Setting. Generally there should be no irregular procedures required of players owingto participation in a CPX . Commanders are limited in terms of being able to survey
the battlefield , as is true in any setting in which troop involvement is simulated. Themajor constraints which can occur are with respect to the lack of realistic feedback
when an exercise is completely scenario-driven and failure of controller to realisticallyportray time and space factors,

23. Number of Controller s, Positions Played By Each. There is no setnumber or organization of CPX controllers. This is true because of’ the great latitude
in the way a CPX can be structured and employed. Guidance in FM 105-5 states, “Thecontrol organization is based on the requirements of a particular tactical exercise. It isdesigned to parallel the player elements participating in the exercise.” The control
organization would generally consist of an exercise director , a chief controller , anda control staff. The control staff would consist of one or more controllers serving ineach of the following functional areas:
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Operations Control CSS Control
Intelligence Control Administrative Support
Fire Support Control Wargaming Section
TACAIR Control

The wargaming section may consist of a map controller , a movement com-
puter, a tactical computer and a loss computer. More comprehensive exercises may in-
clude additional personnel such as air defense controllers, engineer controllers, medical
controllers, etc. The chief controller may serve also as the OPFOR controller , or one
or two separate controllers may be assigned that function. The number of controllers
has been found to vary from as few as about a dozen , up to as many as four dozen.

During research conducted by the Fort Leavenworth field unit of AR1,
a survey of nine battalion-level CPXs indicated that an average of nearly 32 controllers
were utilized per exercise.23

24. Number of Aggressors. One or two controllers will ordinarily repre-
sent the OPFOR in a battalion-level CPX.

L 

25. Requirement for Training Controllers, Auxiliaries. There is no stated
training time requirement for controllers. They must be familiarized with ( I )  their
duties, (2) the scenario, and (3) rules of engagement , movement , casualty assessment,
etc. Experience has indicated that several hours per controller are necessary.

26. Duration of Exercise. A battalion-level CPX would typIcally be con-
ducted over a period of one to three days. The duration is a user determination.

27. Means for Applying Rules of Engagement , Casualty Assessment.
Casualty assessment may be scenario driven , or responsive to player /OPFOR inter-
actions , or a combination of the two. In either case , it is done manually and relies on
controller ju dgment. If a wargaming section is involved in the exercise , losses are com-

‘ puted according to guidance in Chapter 6 of FM 105-5 , using uni t firepower scores.

28. Provisions/Means for Recording Player Responses. The decision to
record player actions and the purposes and means for doing so are a user determina-
tion. The Training and Evaluation Outlines (T&EOs) contained in Chapter 10 of
ARTEP 71-2 represent one option.

~~Ir a T. Kaplan and Herbert F. Barber, op. cit.
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29. Operational Costs. Operational costs for a CPX consist primarily of
man-hours for preparation and conduct of the exercise. Because of the wide variability
in the make-up and extensiveness of CPXs, a generally applicable figure cannot be
stated. Average times for controller t raining, equipment set-up and miscellaneous cate-
gories have been found to amount to about 125 to 150 man-hours and controller
resources for a two-day exercise came to around 500 man-hours for a total of around
650 man-hours, It should be noted that in addition to the above, an average of nearly —

200 man-hours was consumed in scenario development and message preparation (a
measure not included for other training settings).

30. Set-Up Time. In addition to that required to establish the tactical
headquarters, controller communications and facilities mtist be set up. This has been
found to vary widely around an average of about three man-days.

31. Means for Rating Perform ance, Means of rating and evaluating playe r
perform ance is a user determin ation. ARTEP 71-2 is a frequently used vehicle, which
applies evaluator/controller judgment.

32. Position(s) Rated by Each Controller. This determination is left to
the user, but generally, the controller/umpire would rate players in positions in which
he has experience and with which he directly interfaces during the exercise , Therefore, 

—it is expected that the exercise director or chief controller would evaluate the battalion
commander , the senior operations controller would evaluate the battalion S-3, the
intelligence controller the battalion S-2, etc.

33. Objec tivity of Perf ormance Indicators/Ratings. Indicators and ratings
of command group performance are entirely subjective .

34. Diagnostic Cap abili ty. As is true of almost every other factor , the
diagnostic capability of a CPX is dependent upon the amount and thoroughness of
preparation of the exercise and the skill with which it is conducted. A CPX , as a train-
ing setting, offers considerable diagnostic potential with respect to the appropriateness
and skill with which staff procedures and interactions are executed. However, because

‘ of the dependence on controller judg ment and scenario input , the tactical outcome
(who won or lost) should not be considered a strong indicator of the tactical pro-
ficiency of the command group,

35. Opportunity/Provision for Critique/Instruction. Provision for instru c-
tion or critique is a user prerogative, There would generally be no limitation on con-
troller counterparts providing feedback to players during the course of the exercise, if
that approach is selected. It is also conceivable to halt the exercise at any point in
order to interject a t raining point. Most CPXs would be followed by a feedback session
of some type.
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ANNEX E.

CATTS

1. Echelon and Type Units Exercised. Battalion command groups are
trained in combined arms operations, utilizing mechanized, light infantry, and armoi
capabilities.

2. Special Facilities/Equipment. CATFS utilizes sophisticated facilities,
computer hardware and software, and other ancillary equipment. It is only avail able
at its home location at Fort Leavenworth (KS). There are, however, plans to make
CAll’S exportable via remote terminals sometime during 1979. To what extent sys-
tem capabilities, especially in terms of visual displays, may be compromised in order
to accomplish this , it is not currently known.

3. Means of Terrain Representation. CATTS is played on desert ter-
rain—a portion of the Sinai Peninsula between the Suez Canal and the Mitla Pass. The
elevation and features of the terrain are digitized in a computer data bank to a resolu-
tion of 25 meters squares. The terrain representation to the controllers is via a tele-
vised map of the region which is calibrated with the computer model of the region.
Thus the computer can produce graphic overlays on the same screen which indicate
unit positions, location of artillery splashes, etc. By remote control , the controllers
can scan any portion of the map and change the scale at will by use of a zoom lens.
The computer tracks and adjusts to all camera manipulation so that overlay symbols
are accurately located. The players (battalion command group) in the TOC use
1:50,000 scale maps of the region with acetate overlays such as they would in corn-
bat . There is an effort underway to digitize and program a representation of the
Fulda Gap regicn of West Germany into the computer. l’his terrain should be avail-
able for play by 1979.

4, Means of Representing Weather and Other Impinging Conditions.
Weather and other visibility variables (day , night , smoke) are built into the program
and selected by the controller. Actually, natural illumination is continually adjusted
as a function of the time-of-day . These conditions autornitically affect visibility, de-
tection , casualty assessment, and mobility.

5. Availability of TOE Weapon Systems Organic to Unit. There is no
constraint on weapon system availability.

6. Availability of Non-Organic Fire Support . All typ es of non-organic
fire support can be played.
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7. Rules Governing Movement, Rules governing movement are built
into the program and cannot be altered. The rate of movement possible depends on
weather conditions, terrain , type of unit , vehicle capabilities, suppre ssion, etc.

8. Rules of Engagement for Weapon Systems. These too are built into
the program ; the order to engage is at the discretion of the company commander
(controller), and the computer calculates visibility, detection probability, and if de-
tection occurs, executes the engagement order.

9. Functions of Computer. The CATTS computer represents/simulates
the roles of each platoon and maintains a complete combat overview. It carries out
orders of the company commander (if they are executable) and reports back as a
platoon leader would (information is more detailed and precise than would be pro-
vided in combat). The computer calculates line of sight, movement rates and loca-
tion, weapon effects, executes all combat activities of both sides, accounts for unit
assets (personnel , weapons, ammo, POL, vehicles), and records all actions/events and
time of occurrence.

10. Application of Probability. Probability is figured into both detection
(given line of sight) and weapons capabilities by the computer program .

11. Extent to Which Scenario Can Be Manipulated to Accomplish Train-
ing Objectives. Constraints on the scenario exist only in that there is but one are a
and that the computer is limited to dealing with 99 units (for both sides combined);
the latter is not seen as a practical limitation. However , in use, and in philosophy,
CA1’Ts is conducted as a free-play exercise. One person directs actions of OPFOR.
Essentially, the only structured interjection is the use of EW by the intelligence con-
troller at his discretion.

12. Capability to Halt Play or Replay Events, CATTS is the only simula-
tion which has a time-sequenced record of all activities and communications. The
capability is regularly used in condensed time for the After-Action Reviews to review
the course of the battle and important player actions. It is also possible to reinstate
units to earlier positions and situations in order to pursue a different course of battle.

13. Capability to Adjust Level of Difficulty . To make play easier,
CATT S can be played without administrative or logistics requirements involved. It is
currently used in this way for the Battle Captain ’s Course in the CGSC. Increasing
the level of difficulty can be accomplished by assigning defense of less tenable ter-
rain , increasing the ratio of OPFOR , by increasing radio traffi c or by giving the com-
mand group additional assets to deal with.
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‘II

10-F Detect/impede threat s to TF security
l0-G Detect/defeat opposing force air assets
12-B React to chemical or biological attack
I 2-C React to nuclear attack
1 2-D React to loss of key member of command group

The play of several of the above subtask s is possible within CAll’S, but
would have required special provisions which were not considered warranted for the
purposes of the research.

19. Realism of Inform ation (Input and Feedback ) Available to Players.
The company commanders in their roles of player/controllers have a lot more detailed
information available to them and in shorter time than they would have in battle.
For, example , they have access to information of exact enemy losses as well as of
losses to their own units. Therefore , reliance is placed on the controller to “role
play” and intentionally degrade and summarize the information he receives to a real-
istic level.

20, Requirement for Player Orientation to Training Setting. Approxi-
mately a one-half hour briefing is customarily given to incoming player command
groups; however, it is maintained that no instruction is required relative to the setting
per se since the command group will be performing its normal combat functions.

21. Susceptibility of Setting to “Gamesmanship.” The sophistication of
the computer system and program makes it virtually inconceivable that the system
could be manipulated to advantage. Incumbent company commanders must degrade
this information. Another concern is that the company commanders (player/con-
trollers) who exercise a fair amoun t of discretion , may influence the battle outcome
as much as the battalion command group. One other phenomenon was cited as possi-
bly constituting gamesmanship. It has been found that the use of smoke is often
effective in evading or disengaging from the enemy—also , permitting units too close
with him.

22. Existence of Constraints or Required Procedures Which Are Peculiar
to Setting. One constraint is the lack of more varied terrain. (No vegetation is
represented in the desert.) Only two missions (defense and covering force) are typi-
cally played. Additionally, the commander cannot “walk the ground” as he might in
an actual defensive mission.

23, Number of Controllers , Positions Played by Each. There are 12-14
controllers in a,CATTS exercise , plus five player controllers taken from the unit in
training. The five player/controllers assume roles of company commander, forw ard

- 
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observer , and support platoon leader. Other controller positions are filled by a per-
manent, full-time team of controllers. The normal configuration of the control team
is as follows (see also Figure E-l):

Chief Controller; plays brigade commander
Brigade S-1/S-4 Controller; also plays CSS unit commander~ and XOs
Brigade S-2/S-3 Controller

4 Maneuver and support unit commanders
Fire support controller

1-2 Forward observers
Direct air support controller
OPFOR controller

24. Number of Aggressor/Auxiliaries. One controller provides for all
functions of the OPFOR.

25. Requirement for Training Controllers, Auxiliaries. Four hours are re-
quired to train incumbent company personnel to serve as player/controllers in order
to interact , on a role-playing basis, with the battalion command group and with the
control system.

26. Duration of Exercise. The exercise is normally run for three days for
an Active Army command group and two days for a Reserve Component command
group.

27. Means for Applying Rules of Engagement , Casualty Assessment.
This entire function is handled by computer algorithms.

28. Provision/Means for Recording Player Responses (Including
Commo). All 16 wire and radio communications nets are recorded on a single 20-track tape recorder. At the present , this is not utilized for diagnostic or evaluative
purposes. The execution of orders via the company commanders is recorded in the
battle events data bank of the computer. While there is no formalized means for re-
cording player activities/interactions in the TOC, there are closed circuit cameras and
microphones monitoring the TOC throughout the exercise , and a b C  monitor is
assigned (usually a senior-level officer from CGSC) who is given access to the TOC
and the electronic monitors, oversees the entire exercise , and makes notes for use in
the post-exercise critique.

29. Operational Costs. For comparative purposes, only those costs borne
by the unit have been calculated. In addition to 10-15 man-days of player/controller
time, the major cost factor will be TDY for all members of the visiting unit. This, ofcourse, will vary depending on point of origin.
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30. Set-Up Time. CATTS is set up at all times. However, it takes approx-
imately one hour to ente r unit designation and locational information , pre-planned
fires, and other data into the compute r.

31. Means for Rating Performance . Ratings of performance are not given
to the player group. Nonetheless, controllers may keep informal notes relative to
their player-counterpart ’s performance for use in an after-exercise critique.

32. Positions Rated by Each Controller. Controllers do not rate players
systematically, but do critique their counterparts (see Item 23) on a one-to-one basis
after the entire exercise.

33. Objectivity of Performance Indicators/Ratings. Objectivity of the
performance indicators, in terms of battle outcomes, is presumed to be the highest
available in simulations. Nonetheless, execution of battalion-level orders is dependent
on player /controller inte rpre tation of orders and some amount of discretion on the
part of controllers. Evaluation by contr oller counterparts, while subjective , is based
on well-defIned functions of the Bn commander and staff.

34. Diagnostic Capability. The ability to tax and exercise the command.
group is great and the opportunity to observe the command group is very good. In
addition , an entire record of communi cations and battle actions is available. There-
fore , the diagnostic potential of the setting is outstanding. However, much of the
sophisticated potential of the system is not used. Nonetheless, the experienced,
professional controller who has worked through numerous exercises is in a good posi-
tion to recognize weaknesses in a counterpart ’s performance.

35. Opportunity/Provision for Critique/Instruction. A brief review of
the events of the battle is presented by the OPFOR controller at the end of the first
day (and second , if a three-day exercise), using a television screen which is moved into
the TOC. Playback is at accelerated speed (in discrete intervals). After the last day,
the chief controller and/or TOC monitor will review the major events of the whole
exercise , and then the command group and controllers break out for individual
critiques.
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ANNEX F.

CAMMS

I . Echelon and Type Units Exerc ised . “The Computer Assisted Map
Maneuver System (CAMMS) is a battle simulation designed to exercise commande rs
and staffs at brigad e and battalion level . CAMMS is capable of accommodating an
exercise consisting of armor , mechanized infantry , infantry and caval ry maneuver
brigades and battalions with normal combat suppo rt (CS) and combat service sup-
por t (CSS) elements in a non-nu clear environme nt against an appropriate enemy
force.”24

2. Special Facilities/Equipment. Facili ties needed for CAMMS consist
of a large control room (800 square feet or more desir able) and a TOC, preferab ly a
field TOC , but an addit ional classroom can be used. A recommended layout of the
control room is shown as Figure F-I.

A complete CAM MS kit is requ ired; the kit consists of the map board ,
unit marker s, controllers ’ guides, OPFOR ta ctics and doctrin e guides , additional maps
with aceta te overlays , computer cont rol forms , organizational work sheets for use in
accounting for combat losses of personn el and equipm ent. A complete list of con-
tents of the kit is containe d in Appen dix F-I.

Four data termina ls and four commercial teleph one lines are required.
These are available through request from CATRAD A .

Organic communication s, to include FM radios and hard wire , are needed
to duplica te:

a. comman d net
b. intelligen ce net
c. fire net
d. TAC AIR net
e. A/LOG net

A diagram of communication s requirements for a battalion exercise is shown asFigure F-2.

24”Battle Simulation and the ARTEP ,” Combined Anns Train ing Developments Activity, FortLeavenworth , Kansas, November 1977, p .4 1.
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CONTROL CENTER SETUP
~1

1:50,000 S2/G2 1:50,000 S3/G3
Situation Map Situation Map

S2/G2 CONTROLLER S3/G3 CONTROLLER

FIRE IUPPORT
CHIEF CONTROLL~~J 

CONTROLLER

1

ISUMMARY
LTERMINAL

TABLE
UMPIRE

FIRE/AIR
_______________ 

TERM! NAL

Si/Gi 0
S4/G4 

_____1:12,500
CONTR LLER ‘—I CONTROL

MAP

____ 0 0 TACT! AL
AIR

(TABLE) CONTR LLER
0 (6’X12’) 0

• TERMINAL I
0 = US/Controllers

OPFOR Controllers

FIGURE F-I

Source : CAMMS Table Controller ’s Guide, CATRAD A, Fort Leavenworth , Kansas .

100

L--. ~~~~~ ~~~~~~~~~~~~~~~~~~ — ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



FIGURE F-2. Communications Diagram for CAMMS Facility
Battalion-Level Exerciee

—f 11— 1 Player _______________________

I Battalion
C? - -

J~. *

*

[A co] [a Co Player Ic Co L ~~I1~~~~ 
Companie3 

(J
J 

—

Co trot

Fire Sl/S4
~~j Support 

________ 
(Atoc)

Control ler _ J  Controller

OU S Table Controllers (Pit Level) S3
This diagram illustrate , the couveunicattons nets Controller
r.~ aired between the battalion C? and the contro l facility . All other normal
unit net s ar e applicable and may be established using wire or radio equipment
available in Player Unit TOE.

• Source: CAMMS Table Controller’s Guide, CATRADA . Fort Leavenworth , Kansas.
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3. Means of Terrain Representation. Control of a CAMMS exercise is
carned out on a two-dimensional, 1:25 ,000 scale map with color-coded topographic
relief zones. The map board provided with the CAMMS kit is 6 feet by 12 feet and
depicts an area in West Germany near the Fulda Gap. Roads, railroads, waterways.
towns, and wooded areas are indicated. The game board does not have to be set up in
its entirety if a combination of subsections will represent an area sufficient to the in-
tended scenario. Because CAMMS is a terrain independent simulation , maps of other
locales can be used, even with different scales as long as movement rates are adjusted
accordingly; however, it is preferable to use the same scale. When other maps are
used, foliage and other terrain features should be depicted.

4. Means of Representing Weather and Other Impinging Conditions.
• Existing weather conditions where the test is administered are entered on the com-

puter forms each time a new conflict is initiated . Likewise, terrain characteristics at
the battle site are codified and entered. Programs which generate battle damage
assessment data factor in these conditions in determining unit movement rates and

• attrition rates. Weather conditions are not represen ted on the control board ; how-
• ever, artillery smoke rounds are marked and considered in determining inter-unit

visibility.

S. Availability of TOE Weapon Systems Organic to Unit. All unit TOE
weapon systems are represented; however, they are not played as individual weapons,
but are figured into unit fire power scores. Engagements occur on a unit versus unit
basis. TOW sections are the smallest units played separately , and play of an individ-
ual weapon would only occur when attrition had accounted for all but one weapon in
a unit , e.g.. in a tan k platoon , TOW section , etc.

6. AvaIlability of Non-Organic Fire Support . The absence of air defense
• art illery (ADA) is the only exception to the availability of non-organic fire support .

Otherwise, all types of artillery, Army aviation, and TACAIR support are available.
Although ADA weapons cannot be called into play , their existence is simulated
through an attrition factor occurring within OPFOR air strikes. Additionally, various
types of ordnance deliverable by TACAIR are specifiable , but the aircraft delivering
the ordnance is undesignated .

7. Rules Governing Movement. When units are involved in a conflict ,
the computer establishes the rates of their movements, taking into account the type
of unit , terrain characteristics, weather/visibility, mission , whether troops are
mounted or dismounted , and the effects of suppression. For units which are not en-
gaged in conflkt , movement rates are prescribed by the following table:
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Movement Rates

(Average Unoppo sed) Kilometers Per Hour (KMPH )

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Day Night
Dismounted 1.67 1.4

Road 16.67 12.0
Tracks Cross Country 8.34 6.0

Road 25.00 20.0
Wheels C~~~ Country 12.50 10.0
Helicopters 80.00 70.0

These rates are enforced by the Chief Controller , who uses the I km x I km grid
squares to estimate allowable maneuver.

8. Rules of Engagement for Weapon Systems. Except for pre-planned
indirect fires , detection is a prerequisite to engagement. For all types of engagements .
the Friendly Table Controller (FTC) and the OPFOR Table Controller must agree
that detection has occurred. Finally, for direct fire engagements , units must he with-
in the effective range of the weapons mix of either unit. Once an engagement is de-
cided upon , controllers determine data relative to unit involved , range , terrain ,
weather , unit mobility, and type of attack or defense undert aken. These data arc
entered into the computer which assesses casualties based on these factors, the
relative firepower indices of opposing units , and the lengt h of the conflict (i.e..
attrition continues until the engagement is broken off , or until the assets on one
side are totally depleted). The fire power scores used to assess damage are calculated
for each conflict and are a function of the types of weapons employed , the numbers
of each weapon type , the engagement ra nge, and the prevailing visibility. Damage
assessment, then is a function of relative firepower scores between engaging units,
and the assets which are exposed to the conflict. Therefore, firepower scores will
tend to increase as ranges become shorter , but tend to decrease as assets on both
sides diminish .

9. Functions of Computer. There are four interactive programs run on
the computer which supports a CAMMS exercise. The computer is used to execute
orders relative to all types of engagements, to calculate and assess damage resulting
from engagements, to keep track of personnel, ammunition , P01, and supply degra-
dations, and to print out battle damage assessment and conflict summary reports on
request. There is a separate terminal and operator for each of the four programs as
depicted in the following table:
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Terminal Controller Program Function

• 

•

• I Chief Battl e Program Direct Fire Action
• 2 Chief Summary Furnishes periodic

summaries of conflicts
3 Fires/Air Fires/Ai r Process player use of

indirect fires and close
air support

4 Admin/ Log Admin/ Log Logistics status and

____________ 

resupply

The battle program essentially creates a model of each ongoing conflict (using factors
described in Item 8) and is affected by activities in the Fires/Air and Admin/ Logistics
programs as well . Admin/Logistics files are also adjusted to correspond to battle
damage assessments. The Admin/Logistics program keeps track of the types and
numbers/volumes of assets. Personnel status is maintaIned in five categories (office r,
NCO, crewman, rifleman , warrant officer). However, the program does not identify
specific identity, MOS, or positions of personnel.

10. Application of Probability. A random number generator is incor-
porated in the battle program which determines battle damage assessments.

Ii. Extent to Which Scenario Can Be Manipulated to Accomplish Training
Objectives. CAMMS is scenario independent and can accommodate three types of
attack and three types of defense . Scenarios can be devised and structured to exercise
tasks related to specific training objectives. This would ordinarily be accomplished by
way of directives from higher headquarters, inputs, or messages from controllers (e.g.,
S-2 or S-1/S-4), or by manipulation of OPFOR activities. To some extent , manipula-
tion c’i. “i effected on an ad hoc basis during the exercise. The chief controller
(actu~t • •~rigade commander), the intelligence controller (brigade S-2) and the opera-
tions ci croller (brigade S-3) all may have considerable impact on the speed and course
of the battle.

• 12. Capability to Halt Play or Replay Events. Play can be halted at any
point at the discretion of the senior evaluator or chief controller as deemed necessary
for critique or other purpo se. Because the computer maintains only curren t status
on its various files rather than record of events, the only historical data available
is that on printouts which tend to be produced at irreg ular inte rvals. Additionally,
the computer does not maintain coordinate position locations of units. Therefo re,

• ~ •
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recapitulation of events is dependent on notes or memories of table controllers .
it is possible to start play over at an approximate cattier situation , and re Instate per-
sonnel and equipment statuses on the computer , for the purpose of trying to avoid
previous errors or to experiment with alternate tactics , for example.

13. Capab Ility to Adjust Level of Difficult y. level of dif ficulty can he
adjusted in terms of mission , for example requiring the unit to tak e or defend more
difficult terrai n , or by adjusting force ratios. Other m eans m ight involve denying or
delaying fire support or resupply. Essentially, all means for adjusting dif ficult y r elat e
to the purpose ful stru cturing of th e scenario for specific training objectives.

14, Opposing Force Organization. (‘AMMS can accommodate up to two
motorized rifle divisions and a tank division with all thei r norm al supp ort units. The
OPFOR for a given exercise is normall y configured to represent a realistic force ratio
for the mission.

IS . Number and Roles of Players. Played at the battalion level , CAMMS
is intended to exercise the battalion commander and his statT. The configuration of
the battalion TOC is the prerogative of the commander. However, a basic exercise

• would involve six players consisting of the battalion commander , S-If 5-4 . 5-2. S-3,
‘ TACP and FSO.

16. Positions With Which Players Interact. The members of the battalion
command group interact with one another and with the four company commanders
who serve as player controllers . The chief evaluator acts as the brigade commander.
Other controllers represent the brigade S-I1S-4 , S-2, S-3, ALO and FSCOORD.

17. Training Objectives That Can Be Accomplished. “CAM MS is a Com-
puter Assisted Map Maneuver System designed to exercise command , contro l , staff
and SOP procedures at maneu ver battalion and brigade level . . . . As a t raini ng
vehicle and tactical laboratory , it provides the commanders and staffs the opportunit~
to work together under the stresses and pressures of real life battlefield situations. ”~
The stated purpose of CAMMS is to train battalion and brigade command groups in:

• Command and Staff Operations
• Tactical Operations
• Coordination and Control of Combined Arms
• Administration and Logistics Suppo rt to Combat Operations

No more specific training objectives are identified in literature accompanying
CAMMS. However, it app ears probable that all twelve of the ART EP command group

• critical tasks and most of the suhtask s could he exercised-.

25CAM MS Table Controller ’s Gu ide, p. 1. 1.
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18. Unit/Command Group Functions (ARTEP Tasks) That Can/Cannot
be Played. According to guidance in ARTEP 7 1-2 , Cha pter 10 (Battalion Command
Group/Staff) , and ARTEP 100-i (Maneuver Brigade Comm and Grou p and Staff),
CAMMS is listed as appropriate for all 12 major tasks. In a draft research repo rt pre-
pared by ARI at Fort Leavenworth, which compares costs and training effectiveness
of CAMMS and a conventional CPX , participan ts (players) were asked to ra te the
extent to which relevant ARTEP subtasks were exercised. (The subtask ID numbers
and the player positions, which rated them, are shown in Figure F-3.) The only sub-
tasks which were not required to be rated were I-K , “Determine fire support re-

• quired ,” and 1 0-D, “Deceive the opposing force .” The implication is that all other
subtasks were considered playable to some extent. The reason for excluding subtask
1-K is unknown. Also, CAMMS is limited to duplicating a non-nuclear context.

19. Realism of Information (Input and Feedback) Availabk to Players,
The CAMMS fires/air, battle and summary programs print out comprehensive damage
assessment reports specifying the exact number and types of equipment and person-
nel losses for both friendly and enemy units at the time the printout is requested.
Therefore, CAMMS provides to the company commanders/FOs more information
more rapidl y and more accurately than would reasonably be available in a combat
situation. In addition , the company commanders and FOs, as player/controllers, have

• a continuous “helicopter view” of the control board . Therefore, the company corn-
• manders and FOs are required to “role play ” when communicating with the battalion

staff and to intentionally delay and degrade the information that is reported to keep
it within realistic bounds. One function of the chief controller is to advise the player!
controllers with respect to what inform ation they could realistically observe and re-
port. Also, specific guidance and examples are contained in the Table Controller’s
Guide telling player/controllers when and how much to report . There is one area in
which CAMMS battle damage assessments must be supplemented , however. As in-
dicated in Item 9, personnel casualties are identified by categories (officer , NCO,
rifleman , crewman, warrant officer) and the S-i controller should specify which posi-
tion was lost to the company commander corresponding to each personnel loss. The
level of detail to which this is carried is up to the user. The Administration Module
developed by CATRADA for use with all battle simulations can be incorporated to
fill this requirement.

At the option of the chief controller/S-2 controller, the advantage of the
“helicopter view” can be offset somewhat by only placing markers for OPFOR units - •
which are within detection ran ge or which have been located /identified throu gh re-
quested reconnaissance missions .
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FIGURE F-3

ARTEP Command Group Tasks
Related to CAMMS Exercise

TASK II) POSITION TASK ID POSITION TASK ID POSITION

A S-3 3 G S-3 8 A S-3
B S-2 H S-3 B S-3
C S-3 I S-2 C S-3
D S-3 J S-l , S-4 D S-3
E S-3 K S-1 , S-4
F S-3 9 A S-l , S-4
G S-3 4 A S-3 B S-l , S-4
H S-3 B S-3 C S-l,S-4

FSO C S-3 D S- l S-4
J FSO
K S A S-2 10 A S-2
L FSO B S-2 B S-2

C S-2 C S-2
2 A S-2 D S-2 D

B S-2 E S-3
C S-2 6 A S-3 F S-3
D S-2 B S-3 G S-3

C S-3
3 A S-2, S-3 D S-l , S-4 I I  A S-3

B S-3
C S-3 7 A FSO 12 A S-2
D S-3 B FSO B S-2
E S-3 C S-3 C S-2
F S-2, S-3 

_________  _________  

D S-3

I

:‘
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20. Requirement for Player Orientation to Training Setting. Because the bat-
• battalion commander and his staff will be performing their normal functions within a

combat situation , no special orientation to CAMMS per se is required. ~Prior to the
beginning of the exercise, they are issued an OPORD from the brigade (chief con-
troller—about one hour) and given adequate time to plan and issue orders to their
companies. Player/controllers taken from the unit require a brief orientation and
rehearsal with CAMMS control board procedures which takes approximately 2½
hours.

21. Susceptibility of Setting to “Gamesmanship.” Gamesmanship is not
considered a problem at the command group level. The potential danger area exists if a
company commander as player/controller tries to use the added information available
to him in maneuvering his assets. It is up to the Table Umpire to monitor moves of
the player/controllers and limit this potential , and question the basis for actions, etc.
Most of the rules regarding engagements and outcomes are incorporated in the com-
puter programs and are not readily discernible. The only advantage which might
occur at the command group level is if a player/controller divulged an OPFOR dis-
position or intentio n that would not otherwise be available to the friendly command
group. Again, the control group must advise and control against this, and generally
it is not a problem.

22. Existence of Constraints or Requi red Procedures which are Peculiar
to Setting. Commanders cannot see the board or make terrain reconnaissance during
battle (this can be done for them by S-2 controller). They cannot employ ADA
weapons (although they can go through motions of requesting support and specifying
areas of coverage). According to guidance, the artillery fire controller handles all in-
direct fire for both friendly and OPFOR units (potential for competition for support —
although this may be realistic in the sense that adjacent units would be competing
for IF support). The CAMMS program does not provide for air support to the OPFOR.
According to guidance , FTC and OPFOR Table Controller “work in concert.” CA—
CAMMS doesn’t handle combat in built-up areas and is for a non-nuclear environ-
ment only .

• 23. Number of Controllers, Positions Played by Each. On the friendly
side, there are six controllers filling the following positions:

1 Chief Controller 1 S-3 Controller
1 S-l/S-4 Controller 1 Tactical Air Controller (ALO)
I S-2 Controller I Artillery Controller (FSCOORD)

Additionally, there are from 4-12 player/controllers representing the four companies
of the battalion. According to the CATRADA pamphlet , “Battle Simulations and the
ARTEP ,” page 38:
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To receive maximum training benefit , player/controllers should consist
of the Company Commander , the Company XO (or 1st SGT), and for-
ward observer for each letter and CS Company. However, the player!
controller functions can be executed by one representative per company
if minimal admin/log play is required .

24. Number of Aggressor, Auxiliaries. CAMMS exercises generally use
two OPFOR controllers, and require four terminal operators.

25. Requirement for Training Controllers, Auxiliaries. CAMMS control-
lers require approximately 12 hours of training over a I ½-day period. This is normally
accomplished by a team from the CAMMS group at CATRADA , Fort Leavenworth.
Additionally, the OPFOR controllers must study and be familiar with threat tactics
and doctrine. Four supplementary documents are provided with the CAMMS kit:

a. USAITAD Report Number 14-U-76, Military Operations of the
Soviet Union. —

b. USACGSC RB 30-2, Selected U.S. and Soviet Weapons and
Equipment.

c. USACGSC, A Self-Evaluation on Soviet Tactics.

d. CACDA HB 550-2 , Organization and Equipment of the Soviet
Army.

Persons who possess basic typing skills can be trained to serve as terminal
operators for the CAMMS exercises in 3-4 hours.

Player/controllers need about 2½ hours of training to be oriented to the
control board play , to learn to specify parameters of conflicts and fill out appropriate
computer forms, and to learn their role playing function.

26. Duration of Exercise. CATRADA recommends that four hours be
set as a minimum and suggests that a two-day (16 hour) exercise be a thorough work-
out for a battalion command group. There is actually no limit to the length of the
exercise except the endurance of controllers. Provisions could even be made to rotate
shifts of controllers; however, in parctice there are usually sufficient lulls in activity
for staggered meal breaks and rest periods. Also, at the option of the user, the exer-
cise could be run over several 8-hour days.
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- 27. Means for Applying Rules of Engagement, Casualty Assessment.
If controllers for either side decide to undertake an engagement , both friendly and
OPFOR controllers must agree that the target unit has been detected. If the engage-
ment is by direct fire , the chief controller must verify line of sight. Then the
Friendly Table Controller and OPFOR Table Controller “work in concert to establish
the parameters of the conflict which is about to begin.” The battlefield variables to
be specified are:

• Units to Engage
• Range
• Terrain
• Weather
• Unit Mobility
• Type of Attack/Mission

Then the form shown as CAMMS Form I , Appendix F-2 , is filled out , checked by the
• chief controller, and entered into the computer. The computer , based on parameters

entered, calculates friendly and OPFOR attrition rates and continues to degrade unit
assets accordingl y as long as the battle continues (actually attrition rates change as
units get closer together and as they have fewer assets remaining). The computer
prints out battle damage assessments upon request.

28. Provision/Means for Recording Player Responses. The CAMMS Kit
is exportable; currently there are no guides for recording player responses or communi-
cations. Accumulated printouts do provide a time-scaled record of conflicts and
casualties, but do not specify unit locations. Nonetheless , the user can design and/or
impose any recording system appropriate to local needs or purposes. If CAMMS is
used to support an ARTEP, player responses would be recorded on Training and
Evaluation Outlines (T&EOs) by evaluators positioned to observe the command
group.

29. Operational Costs. (In man-days, excluding players, assuming a
two-day exercise, during prime computer time.) Remote terminal s are leased by
CATRADA and furnished without additional charge to the user. The installation
of telephone lines is incorporated in the hourly terminal hook-up rate. Currently,
terminal hook-up ra tes are $85 per hour , Monday through Friday , between 0800
and I 700 EST/EDT, and $65 per hour during evenings and weekends. In practice,
if lulls of more than an hour are anticipated in any functional area(s), the term inal(s)
can be shut down in order to reduce the expense . Additional costs not figured in
are fuel and special meal requirements if a field TOC is used for the exercise.
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Controller Training: 16 man-days
Player /Controller Training: 2 man-days
Set-Up: 5 man-days
Execution: 38 man-days

61 man-days

Computer Hook-Up: 2 days x 8 hours x $85/hour = $ 1 ,360

(A draft CAMMS research rep ort prepared by ARI at Fort Leavenworth projec ted
that a two-day CAMMS exercise cost between $5,000 and $6,000 to the user , including
base salarie s of all personnel—excep t players—and including exercise preparation time.
Comparable proje ctions for other simulation s are not available.)

30. Set-Up Time. Facilities and equipment for a battalion-leveL exercise
can be set up in one day by a minimum of five personnel. This includes set-u p of a
fIeld TOC and organic commo.

31. Means for Rating Performance. There is presently no means or
guidance for rating performance incorpor ated with the CAMM S kit. However , the
prop onent office in CATRADA , when conducting controller training, recommen ds
that controllers give a verbal one-on-one critique to the ir player counterparts at the~end of the exercise.

32. Position( s) Rated by Each Controller. Each controller can informally
rate and critique his counterpart in the battalion staff and the exercise dire ctor or
chief controller could rate the battali on commander. However , CATRADA envisions
a CAMMS exercise as an opportunity for the battalion commander (player) to evaluate
his own staff , and if he is to be evaluated , it should be done by the brigade com-
mander.

33. Objectivity of Performance Indicato rs/Ra tings. The only performance
indicators dire ctly associated with CAMMS are damage assessments and battle sum-
mary report s. Battle outcome s generated by the computer are essentially objective in
nature. Controller judgment , however , is involved in determining conditions which
are input to the computer. Controllers may evaluate player actions as battle events
occur. Fur thermore , battle outcome s are not fully deterministic in that a random
number generator is employed in the damage assessment prog ram.

34. Diagnostic Capability . There is considerable diagno stic potential in
a CAMMS exercise. The exercises tend to be rich in both process and product data.
Howeve r, collection and use of that data are dependent on the purpose s of the user
and the amount of plann ing and preparation that precedes the exercise. In order to
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thoroughly diagnose or evaluate the command group, it is almost essential to have
evaluators located in the field TOC (acting as liaison officers , for example). One sig-
nificant feature of a computer-assisted simulation is that controllers tend to have
more time to observe and interact with their counterparts, and thus are more likely
to diagnose weaknesses that appear.

35. Opportunity/ProvIsion for Critique/Instruction. Post-exercise
critiques of command group performance (see Item 33) are considered an essential
element of the exercise. A~ the user’s option , controllers can be directed to instruct or
coach their counterparts whi’e the exercise is in process. If the battle has not been
well managed, the senior evaluator or chief controller may choose to halt the exercise,
conduct a short analysis/critique and reinstate the units at positions held earlier (see
Item 12).
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APPENDIX F-i
• CAMMS COMPONENT LIST

MAP
1:12,500

PLASTIC 1 Es
PAPER l Ea

1:50,000
CGSC 50—229~ 40 Ea
CGSC 50—255 40 Ea

- COUNTER SHEETS 5 Ea Blue
•- 5Ea Red

UNIT SYMBOLS (MODELS)
— TANKS 50 Ea Blue

- 75 Ea Red
APC 60 Ea Blue

75 Ea Red
ARTY 25 Ea Blue

10 Ea Clear
40 Ea Red

ADA 20 Ea Blue
• 2O Ea Red

CP 4O Ea Clear

‘ 
TRAINS 20 Ea Blue

- 20 Ea R~d
HEL l2 Ea Cobra

12 Ea UH1H
12 Es 0H58

OTHER SYMBOLS
- AIR , ARTY , ETC (ACETATE SHEET) 1 Es Blue ’

1 Ea Red

MANUALS
TABLE CONTROLLER GUIDE 9Ea
TERMINAL OPERATORS GUIDE 4 Ea
S2/G2 CONTROLLERS GUIDE 2 Es
S3/G3 CONTROLLERS GUIDE 2 Ea
ADM IN/LOG CONTROLLERS GUIDE 2 Ea
OPCODE REFERENCE GUIDE 6 Es
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CAMMS COMP0NENET LIST (CONT)

FORMS 1—10 2 Es Pads of 50

DEFENSE SCENARIO
BRIGADE PACKAG E 4 Es

OVERLAYS 2A & 2B, 4A & 4B
BATTALION PACKAGE 4 Es

OVERLAYS 2

OFFENSIVE SCENARIO
BR IGADE PACKAGE 4 Ea

OVE R LAYS 1A & 1B
BATTALION PACKAG E 4 Es

OVERLAYS 1A & 18

G2/S2 CONTROLLER PACKAGE 1 Es
THREAT ORDER OF BATTLE
LIST OF TYPICAL INTELLIGENCE INDICATORS
DEFENSE SCENARIO

• BRIGADE PACKAG E
BATTALION PACKAGE

OFFENSE SCENARIO
BRIGADE PACKAGE
BATTALION PACI(AGE

GENERAL ENEMY SITUAT ION OVERLAY (CONTROLLER USE ONLY)
DEFENSE
OFFENSE

SPECIAL ENEMY SITUATION OVER LAY
DEFENSE OVERLAY 1
DEFENSE OVERLAY 2

MILITARY OPERATIONS OF THE SOVIET ARMY

SIGNALS 1 Box Red
1 Box Green
1 Box Orange
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APPENDIX F-2

CAMMS Form 1

CAMMS
START BATTLE
START OPTION~~~

RANGE (Max 3.000)

Tu ne

Conflict # _____________________

ATTACK DEFENSE

__ _ _

TERRAIN MOBILITY t~’I~A flIER /OBSFR I~.I TIOX
IYPE TYPE
DEF OFF

10 I Rol ling, low vcg I Clear , bright l%g ht9 2 Hilly . low veg 2 Clear . w /ov erc as t$ 3 FIat , low to no ve g 3 Hazy, w lovere ast7 4 Flat , med to dense veg 4 Cloudy, dim light
• b S Rolling, med to dense veg 5 Fog, light to moderate also s mok e5 6 Hil ly, med to dense veg 6 Darkne ss , w lmoonlighs4 7 Roug h, low veg 7 Twili ght , dim ligh t3 8 Roug h, me d to dense veg 8 Darkness , wo/moonlight2 9 Steep, m e d to dense veg 9 Fog, heavy, also su ppres si ve artulkrv lireI t O Impassa ble --min efi elds 0 Storm , heavy

Type ofAttdck( I  3) Drfe~sc(I 3 )
I. Meetin g Engagement t .  Delay
2. Hasty Attack 2. Has ty Defense
3. Deliberate Att ack 3. Prepared Defe nse

cr

1 - Prepared by table co ntroll ers.
2. Given to table umpur~/c hicf controll er .
3. Starts a batt le.
4. Resu lts will be returned to ta ble controller h~ c hief • ont rolici .

C M I  
~~~~ L8-13.83—500—26 Apr 7811 5
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ANNEX G.

PEGASUS

1. Echelon and Type Units Exercised. Pegasus is a battle simulation
designed to exercise commanders and staff at battalion or brigade levels. It can ac-
commodate exercises dealing with armor, mechanized infantry , infantry and cavalry
units.

2. Special Facilities or Equipment. A Pegasus kit ; separate classrooms or
field tents for control board and battalion TOC in fairly close proximity (simulated
TOC recommended); and communications equipment organic to the unit. The Pegasus
kit consists of a 12-section 6 x 12 foot control board and player maps of the same
terrain , booklets comprising an Organizer’s Guide, Control Group Instructions, RulesF Booklet , Combat Results Booklet , an Evaluation Guide, Offensive Scenario Inputs and
Defensive Scenario Inputs, an Instructional TV cassette for use in controller training
and an audio tape ECM cassette for the play of radio jamming during the exercise, and
unit markers and control templates. Figures F-i and F-2 depict , respectively, the nor-

F mal requirements for battalion maneuver communications and battalion fire support
communications. It is emphasized that the communications should realistically repre-
sent the facilities and nets that would be available in combat .

3. Means of Terrain Representation, Two dimensional map of the scale
1:12 ,500. The control board measures 6 x 12 feet and depicts an area near the
Meiningen Gap in West Germany. Topographic relief is represented by color-coded
zones and foliation is denoted symbolically. Impassable terrain features are also noted
ky symbols. It is intended that the control board be placed on tables. Instructions for 3
constructing control boards representing other locales are included in the Organizer’s
Guide. Alternate terrain maps must be of the same 1:12 ,500 scale.

4. Means of Representing Weather and Other Impinging Conditions.
There are no special provisions or rules for reducing visibility, movement or engage-
ment outcomes as a function of weather; for practical purposes, the weather is assumed
to be clear. Other weather conditions may be imposed at the discretion of the user;
however, degradation of unit movement and inter-unit visibility would rely on con-
troller judgment . The game does allow for the use of smoke and provides rules for
interpreting visibility under those conditions. Additionally, provision for night play
and use of artillery illumination rounds are included. The existence of terrain features,
foliage and built-up areas are factored into movement , detection and engagement
outcomes.
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FIGURE G-I . Battalion Maneuver Unit Communications

Source : Pegasus Organizer’s Guide , CATRADA, Fort Leavenworth , Kansas.
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CONTROL GROUP J— — — — —
FIGURE G-2. Battalion Fire Support Communications

Source : Pegasus Organizer ’s Guide , CATRADA , Fort Leavenwort h. Kansas.
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5. Availability of TOE Weapons Systems Organic to Unit. All major weapons
systt ms available to maneu ver units are employable and were considered in develop-
ing inter-unit weapon engagement outcome tables for engagements hetwes~n un its of
various strengths and configurations. The only exception noted was that there was no
way to pl ay the suppressive effect of the .50 caliber machine gun on tanks because
there was no com bat resu lts t able for that weapon , and that in general, small arms
effects are the most diftlcu lt to deal with. However , the .50 caliber and the normal
complement of small arms are figure d into combat results contained in the close-assault
tables. Additionall y, engagement outcome tables will accommodate any organization
or cross-attachment of weapons systems. Minefields can also he employed and effects
determined.

6. Availability of Non Organic Fire Support. Pegasus incorporates the
play of close air support in the form of TAC AIR or attack helicopters , as well as air
defense , and indirect fire of mortars and artillery to include speciticatiort of types of
rounds.

7. Rules Governing Movement. Uni t movemen t rate is based on an
average road movemen t rate of 24 kilometers per hour. Open terrain rate is twelve
kilometers per hour and wooded terrai n is six kilometers per hour. Movement rate is
also di minished by the occurrence of steep terrain in accordance with a steep terrai n —

• template. The basic movement rate for dismounted troops is 200 meters in three
minutes or 200 meters in four minutes thro u gh nibbled areas. Scout or reconnai ssance
units have a slightly higher rate of movement. Necessarily, movement allowances
represent average rates for approximate conditions. The application of movement
rules is effected through the use of a hexagonal grid incorpo rated in the contro l board .
Each hexagon represents 200 meters by 200 meters so that there are five per kilometer
and 25 contained within a norm al grid square . Each grid has a movement cost
associated with it . depending on the type of terrain and foliage it represents. Move-
ment in any direction is limited to 1 2 movcnwnt units for each 1 2 minute turn . The
distance traversed depends on the respective movement costs of the hexagons through
which a unit passes in completing its move. There are two other constraints placed on
movement. If a unit is within the suppressive ~ Tect of artillery fire , its movemen t ra te
is decreased by one-hal f. Secondly, there is a t rade-off heteeen moving and firing. A
unit forfeits one-fourt h of its movement potential per turn for undertaking a direct
fire engagement.

8. Rules of Engagement for Weapon Systems. Direct fire engagement
outcome tables have been developed which pose the types and number of weapons
or size of engaging units against the types and numbe r of targets or size of target unit.
Different sets of outcomes exist for different range-of-engagement brackets. However,
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before a direct fire engagement can occur , clear line of sight , target detection and
feasible engagement range must be determined. Also, ammunition must be available.
Different tables are used for deliberate fire and returned fire. Calls for indirect tire are
initiated by the forward observer through the fire support controller, acting as the fire -

•direction officer. There are limits on the availability of fire suppo rt , and there is a
built-in lag time before missions are fired. Indirect tIre effects depend upon proximity
to the impact point, category of target , and intensi ty of tire. (Effects are determined
through use of an iF template and appropriate tables and the roll of a die.)

9. Function(s) of Computer (if applicable). Not applicable.

10. Application of Probability. Roles of a die are used to determine target
detection where line of sight and distance are not limiting factors, and also to deter-
mine which of six possible outcomes will he imposed on an engagement when the
proper table has been consulted with respect to weapon type versus target type and
range of engagement bracket .

• I I .  Extent to Which Scenario Can Be Manipulated/Modified to
Accomplish Training Objectives. Pegasus is essentially scenario independent and users
are encouraged to develop their own scenarios to present particular types of problems,
to emphasize or exercise particular skills, etc. Two model scenarios (offensive and
defensive) are presented with the kit. The scenarios have been developed to include
all orders, overlays and other necessary documentation. As a very significant addition ,
evaluation documentation included with Pegasus offers a large number of possible
scenario inputs (1 13 items for offensive scenarios and 116 for defensive) which the
user may choose among and which represent various situations with which the
command group must cope. Accompanying guidance generally relates the two basic
scenarios and scenario inputs (probes) to ARTE P comm and group tasks. The inputs
were developed for brigade-level exercises, but for the most part could be used or
modified for battaft ion-level exercises. The guidance further specifies the prescribed
originator and recipient for each message and a suggested elapsed exercise time for
insertion.

12. Capability to Halt or Replay Events. Play can be halted at any point,
for critique or other purposes. Recording of sequence of events is not required, there-fore, exact replay of events up to a certain point is not possible, or at least subject to
the memories of controllers and players. However, it is possible to retract play to an

• appr oximate earlier situation and to resume play at that point , perhaps to try alternate
solutions or courses of action.

13. Capabili ty to Adjust Level of Difficulty. Mission difficul ty can be• varied in terms, of the ratio of forces opposed or the terrai n over which the mission is
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run. The play of a number of functional areas such as personnel administration , logis-
tics, electronic warfare , and engineering operations , for ex ample, is optional . Accom-
panying guidance recommends that initial experiences with the game emphasize the
basic areas of command, control and coordination of maneuver units , and that as pro-
ficiency is achieved , the more comprehensive array of command group t asks be
inteljected/addressed.

14. Opposing Force Organization, The basic provision is for an OPFOR
consisting of a Motorized Rifle Regiment or elements thereof, depending on mission
and scenario. Essentially, any configuration is possible, bu t it is recommended that
traditio nal attack/defense ratios be employed (c .f., FM 1 00-5).

IS. Number and Roles of Players. “There is no prescribed organization
for the player group; it consists of those individuals normally constituting the tactical
operations center of the . . . battalion(s) during combat operations. ”26 The player
group generally comprises the commander and his staff , and the constituency will
depend on the scope of the exercise and the number of functional areas played.

16. Positions Wi th Which Players Interact . Controllers represent all
subordinate , adjacent and higher units , viz ., company commanders, adjacent battalion• commanders or S-3s, and brigade headquarters (commander , S-2, S-1/4).

17 . Trauung Objectives That Can Be Accomplished. “To exercise bat-
talion . . . command groups in the perform ance of ARTEP tasks associated with the
control and coordination of combat arms in a simulated combat environment .”27
Most training objectives which would pert ain to the battalion command group are
considered obtainable with Pegasus. These could include any or all twelve of the
comnlan d group tasks specified in ARTEP 71-2 (Chapter 10), procedures of unit SOP,
or others which might be identified. The key to achieving specific t raining objectives
lies in careful exercise planning, and structuring the exercise scenario so as to require
specific responses of the command group.

18. Unit/Command Group Functions That Can Be Played/Observed.
ARTEP 7 1-2 , Chapter 10, Command Group/Staff Tasks 1-8 and i i  are playable using
the game in its basic form (see Table I) ; Tasks 9, 10 and 12 require optional modules
which add more functional areas to the problem ; but all ARTEP tasks are playable and
observable with Pegasus, according to enclosed guidance.

• 
26Pepsiis Organizer ’s Guide . CATRADA, p. 3.
27f tarr k Simulations and the ARTEP, CATRADA , November 1977 , p . 1$.
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19. Realism of Information (Input and Feedback) Available to Players.
With respect to amount , speed and accuracy of transmission - unquestion ably more
information is available to compan y commander i layer/control lers than would be the
case in com bat , in term s of enemy strength , location , con figuration , etc. Realistic
levels of information to the TOC (i.e., to the players) are dependent on “role playing”
by the company commanders and also on coaching by the chief controller relative to
what the company commanders could realistically observe or surmise . It is considered
likely that in practice , a little more information is available slightly faster and more
accurately than it would be in combat , especially with respect to feedback of con-
sequences from engagements. However , it is found that even un der simu lated con-
ditions, some degradation of accuracy typically occurs in transmission. In any case,
a great deal of prerogative exists on the part of the user with regard to information
fl ow to the players.

20. Requirement for Player Orientation to Train ing Setting. “There is no
req uirement to conduct training for players since they will be performing normal
duties apart from the control group.”28 Incumbent company commanders, who gen-
erally serve as player/controllers do require considerable training, as noted under
Item 25.

21. Susceptibility of Setting to “Gamesmanship.” It is considered that
because the player group is isolated in the battalion TOC and does not relate to the
rules of the game , that potential for gamesmanship is very low. Additionally, to
the ex te n t that there is poten tial, it would probably require many repeated experiences
with the simulation in order to detect and develop such “advantages. ” Such numerous
repetitions are not likely in practical ity . Company commander player/controllers
are susceptible to wanting to use info rmation they have from their unre alistic vantage
point. It is the responsibility of the controller group to guard against this inclination.

22. Existence of Constraints or Required Procedures Which Are Peculiar
to Setting. Three major constraints were noted with respect to the simulation . Por-
t rayal of various weather conditions was not possible , nor are operations in a built-up
area. Perhaps more significant is that the battalion commander is not allowed to leave
the TOC to survey the batt lefield as he migh t during field exercises or actual combat.
Additionally, realism of nigh t operations is considered somewhat limited , and there is
no provision for a partial kill of tanks. The tank’s .50 cal MG cannot he used to play
suppre ssion as noted in Item 5.

28Pegasus , op. ~~ p. ~~
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23. Number of Controllers, Positions Played by Each.

Pegasus Control Group Requirements

Controllers Battalion

Qiief Controller
Brigade Controller

- • Control Board Supervisor
OPFOR Coordinator

• Functional Controllers
Indirect Fire Support Controller
Asst. Indirect Fire Support Controller
OPFOR Fire Support Controller
Intelligence Controller

*AdminIJ~ g Coordinator
•US Combat Functions Controller ** 1-2
SE-War Controller 2

Pegasus Control Group Requirements (Continued)

Controllers Battalion

Player-Controllers
US Unit Controller 3
Forward Observer 3
Subordinate Unit Controller
OPFOR Unit Controller
~OPFOR Combat Functions Controller

Optional controller requirements , depending on the scope of the exercise.
**The exact number of controllers will depend on the sce nario and scope of the exercise.

24. Number of Aggressor, Auxiliaries. Answer subsumed in Item 23.
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25 . Requisenten for Training Controllers, Auxiliaries (Time , Special
Skills), (‘on(rolkr training and Player/controll er training can normally be accom-
plished i n 8-I 2 hours int’kitl ing I’rac k’t’ exercises. iiiis shoukt he ‘accom plished ove r a
I ’  ~

- to 2-day period . The contro l hoard supervisor(s) responsible for control ler tr aining
Iflust fi rst be thoroughly versed in procedures and conduct a rehearsal exercise .
“Rulc s ” and “(‘out rol Group In~t nict io,is ” should be issued to contro llers well in ati-
vance of controller tra ining. Recommendations of positions most critical for ~‘ont roller
procedu ral training are included in the following excerpt from the Pegasus Organirer ’s
Guide. All contro llers must he pro ficient in (he operationa l areas to which thei r posi-
(ions relate. -•

The amount of controller training required varies with the experience and• t ltI alit lCat ions of the individual and his assigned position. Those contro l 8fl)Lit) persoti-
iwl involved with actual operations on the contro l hoard require fairl y extensive in—
st nict ion and rehearsal. These posit ions include :

• Control Board Supervisor

• US Unit Controller

• Forward Observer

• Subordinate Uni t Controller

• Combat Fun~t ions Controller (Battalion-level exercises)

• OPEOR (‘oord(nator

• OPI OR Uni t Controller

• OPFOR Fire Support Controller

• • OPFOR Combat Fun~(iøns Controller

Other controllers must he familiar with the hasi~ rules and proficient in the
rules and procedures pertain ing to their respective controller assignments . These posi-
tions include :

• Chief Controller

• Control Group Coordinator

• Brigade (‘ontroller
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• Indirect Fire Support Controller

• Asst. Indirect Fire Support Controller

• Admin/Log Coordinator

• E-War Controller

• Intelligence Controller

26. Duration of Exercise . A Pegasus exerc ise will normally run for
approximately six hours. “Tennination may occur at the discretion of the Chie f
Controller. Length of the exercise will vary with the scenario, perform ance of con-
trollers and players , etc. Extended exercises (beyond six hours ) will require a break
for the control group or a second shift of control lers .” ( l’hus. continuation of ’ a given
exercise on a subsequent day is possible at the discretion of the users , hut it is assum ed
that in practice most exercises are limited to one day .) In a sample Pegasus exercise
ti metable included in the Organizer ’s Guidc , the situation is briefed and ord ers are
issued to the player group two or more day s in advance of the exercise to enable
adequate time t’or planning. Then the battalion command group issues its orders to
company commanders (player/controllers) on the day before the exercise. Within the
final hours before the exercise is commenced , company commanders position man-
euver units and CS/CSS elements on the control hoard in accordance with appropriate
orders, and they also submit final requests for preplanned air strikes , reconnaissance
tlights, artillery ti re plans, etc. Finally, comtnuni c ’at ions checks are made on all nets.
Therefore, preparatory activities , involvi ng many of the participants. may begin several
days in advance of the actual exercise.

27. Means for Applying Rules of Engagement. First , the appropriate table
in the Combat Results Booklet must he identi fled. This will he based on the type of
engagement (close assault, indirect or direct fire , and if direct, deliberate or return
fire), the type of weapon systems engaging, the unit size or number ot • weapon systems
engaging, the type and size of targets , the relative positioning or vulnerabi lity of target s
and the range of engagement. Then a die is rolled to select the corresponding column
(1-6) in the table from which the engagement results are read . For direct fire engage-
ments, line of sight visibility must be established by the control hoard supervisor and a
die is rolled to determine it ’ a target was detected. Different rules apply to detection
prob ability depending on range and other conditions (type of position , activity of unit ,
etc.).

-~~ 
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28. Provision/Means for Recording Player Responses (Including Commo).There are no provisions per se. Long Thrust , the predecessor to Pegasus, utilized adetailed event record throughout play. This was eventually rejected as being toocumbersome and time consuming. However , as discussed under Item 33, Pegasus evalu-ation guidance does include a three-point rating form , for use by evaluators , whichfocuses on various aspects of player performance. Therefore, this becomes a matterof user prerogative. Communications can be tape recorded and data collectors orevaluators can be positioned to obse rve the player group, depending on the objectivesand purposes under lying the exercise.

29. Operational Costs. Assuming a one-day exercise, two days for con-troller t raining, and excluding the player group as a cost element:

Set-Up: l l man-days
Controller Training : 22 man-days
Execution: 22 man-days

55 man-days

There are regularly no additional materiel or operational costs to the usingunit except for fuel if a field TOC is established.

• 30. Set-lip Time. In order to set up the control board , TOC facilities ,and all necessary communication nets, it is estimated to take at least one full day onthe part oflO . .J2pers on s .

31. Means for Rating Performance. The mean s of rating command groupperformance during a Pegasus exercise depends on the purposes and intent of the user.Two means of evaluation are considered in guidance provided with Pegasus. AnEvaluation/Critique Outline is included in the Evaluation Guide. The outline is a ratingform bearing the heading “Command Group Evaluation Criteria.” It focuses on thefour functional areas of command and control , intelligence , fire support , and man-euver , and contains 18 items and 59 subitems which can be rated on a three-pointscale of “poor,” “good ,” and “outstanding.” In addition , guidance is offered relative• to using ARTEP training and evaluation outlines (T&EOs) in conjunction with eitherof the two Pegasus scenarios. Included with the guidance are a series of scenario inputsin the form of messages (I I 3 for the offensive , 116 for the defensive) which aredesigned to initiate or stimulate command group execution of the critical tasks identi-fied in the ARTEP . In the evaluation guidance , the scenario inputs are generally te-lated to three groupings of ARTEP tasks. “Included with each set of scenario inputsis an Input Coordination Guide which identifies the appropriate time and responsiblecontroller for initiating the inputs. ” Suggested input times are included with each ,
but it is recom(nended that discussions regarding use and t iming of “probes” be based
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on their appropriate correspondence to contro l board events. (It would appear that
these same scenarios and probes could be used with other battle simulations or con-
ventional CPXs as well or serve as a model to development of similar evaluation aids.)

32.- Position(s) Ra ted by Each Controller. “Organization of the evaluation
team and the evaluation plan will depend , in part , on the intent of the exercise and the
desire of the commander. ” There is no fixed organization prescribed for an evaluation
team , however , reference is made to ARTEP guidance relative to the number and grade
of personnel who might be used to conduct the evaluation. It is also suggested that if
less formal evaluation is intended , that controllers could serve some evaluator functions
so that minimal evaluator augmentation is needed.

33. Objectivity of Performance Indicators/Ratings. Process ratings of in-
• dividual or collective command group performance by simulation controllers or evalua-

tors is dependent on professional judgment which is by nature subjective. The use of
scenario inputs which include prescribed responses would be expected to increase inter-
rater reliability. Battle outcome measures in terms of losses incurre d and damage
inflicted are essentially objective , although battlefield engagements do rely on con-
troller line-of-sight judgments or interpretation of other conditions. Furthermore ,
assigned battle results for a particul ar engagement depend on the roll of a die. Other
factors influencing outcome measures are force ratios, mission difficulty, the level of 

- •

OPFOR play, etc. Therefore, battle outcome may satisfy the criterion of being objec-
tive , in the sense of impersonal, but at the same time are likely to reflect a complex of
factors , an unknown part of which is command group skill or level of training.

34. Diagnostic Capability (Overall). The diagnostic potential is primarily
a function of how the training setting is used and administered. The inclusion of de-
tailed evaluation guidance does a great deal for the diagnostic capability of Pegasus
exercises. On the other hand, because this is a manual simulation , the controllers must
work ‘very hard to maintain real-time progression of the battle. To maximize the diag-
nostic capability of the trainin g setting, use of an evaluation team that is largely free
of game administration would be advised.

35. Opportunity for Critique/instruction. Play can be interrupted at any
point by the Chief Controller (or Senior Evaluator , if applicable) to critique or correct
performance, if it is though t to be sufficiently crucial. Furthermore, if the setting is
used as a procedural trainer , it is possible to run short sequences of engagements or to

• stop between each turn , or even play at reduced (slower-than-realistic) speed until
experience is gained in coordinating the complex tasks of conducting a battle . Post-
exercise critiques of command group performance are considered an essential element
of the exercise.
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ANNEX H.

• DUNN-KEM PF

I . Echelon and Type Units Exercised. Dunn-Kempf ’s primary focus isthe company team, mechanized infan t ry/armor. It can be used at the company andplatoon level independently. It has limited application to squads. Armored cavalryplatoon and battalion scout platoon play.

2. Special Facilities/Equipment. Dunn-Kempf kit includes: terrain boards,miniatures, instructional videotape , viewgraphs, training script , game guidance booklets,engagement rules tables, and manual computers (whiz wheels). A table or fiat surfacelarge enough to support 10 x 8 foot combination of terrain boards. Supports for ascreening curtain to go between US and OPFOR are needed. The table should be highenough so that the terrain boards are slightly below eye level when players are seated inordinary chairs. For enhanced realism, radio or radio substitutes (field telephones) mustbe provided.

3. Terrain Representation. Terrain is represented by a molded plastic ,three-dimensional terrain board . Scale is I inch to 50 meters horizontal , .1 inch to 25meters vertical. Miniature vehicles are scaled 1 inch to 285 feet. Instructions are in-cluded in the kit for making terrain boards to fit unit terrain.

4. Means of Representing Weather and Other Conditions, Tables for reducedvisibility (fog) are included in the kit. There are no specific weather-related rules , hutplay can be modified to accommodate reduced visibility situations. Reduced visibilitysituations can be simulated by placing t ranslucent curtains across the terrain board at thedesired distances. Smoke is playable from indirect and direct fire weapons. Wind/smokeinteractions are played. Limited nigh t play.is possible.

5. AvallabiJfty of TOE Weapons Systems Organic to Unit. With the excep-tion of small arms fire , all organic weapons to armor/mechanized infantry units areavailable and playable.

6. AvaIlability of Non-Organic Fire Support. Non-organic indirect firesupport is available for 155 howitzer , 4.2 mortar and 8 inch howitzer type of roundscan be specified, Approval of fire requests is determined by die roll.

Attack helicopters and tactical air support are available with standard loads.Loads are specified by round player.
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7. Rules Governing Movement. Movement is accomplished during each
turn (board). It is limited by predicted movement possible during 30 seconds of actual
combat. Allowable movement distances are specified by type of vehicle and terrain
feature—for example , tanks may move 300 meters/turn on roads, 200 meters/turn across
country. Controller jud gment is used for difficult terrain. Movement is also controlled
by suppressive direct/indirect fires during engagements. Tanks, TOWs and dragons have
limited movement during turns when they fire . Movement is limited by natural/artificial
obstacles and mine fields.

8. Rules of Engagement for Weapon System. Rules of engagement are
sequentially executed on each turn for indirect fire , direct fire , and movement. A deter-
mination is first made, what vehicles, etc., can be engaged with what weapon. Factors
considered in this decision are range and line of sight, distance to target , target move-
ment. amount of cover used (hull defilade , etc.) and effective range of weapon employed .
Data for use of these factors is included in tables provided by the game kit. Some control-
ler judgment is required for tiring at moving targets . There are built-in lags between call
for and delivery of artillery fires. Adjustments for artillery (Ire may be called. Accuracy
and effect (suppression , hit or kill) determinations are made by rolling the die.

Direct fire rules are employed in a similar fashion. When tanks are used as
the tiring weapon , players must decide whether to fire, or fire and move.

~~~~~~~~~~~~~~ Air support by high performance aircraft and attack helicopter is treated as
direct fire. However , before fire is delivered, the effect of air defense is played to de-
cide if fires can be delivered or aborted.

9. Computer Functions. None.

10. Application of Probability. Dice roles are used to determine engage-
ment approvals for non-organic artillery and air support fires. Dice roles are used to
determine effect of engagement fires. It is assumed that the dice rolls required to hit
a target for instance have been adjusted to derived data on the cumulative probability
of successful engagement considering range factors of weapon , cover and movement.

11. Extent of Scenario Flexibility to Accomplish Training Objectives. The
only scenario supplied is defense. The game is not bound to a defensive scenario. Any

-

• 

scenario involving the company/platoon mechanized infantry/armor for missions listed in
Item I? can be constructed and played if the users are willing to write the scenario. The
two major means of manipulating the scenario to stress particular tasks are through
structuring the respective friendly and OPFOR circumstances prior to the exercise and by
directing the OPFOR course of actions during the exercise.

12. Capability to Halt or Replay Events. Play as It relates to combat time

• is naturally halted during controller action during each turn . Play can be halted at any
- • time during the course of the game. The present set.up of the game does not make

extensive records of player action , vehicle positions, movements, orden, etc. Thus, It

-
ii 
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would be hard to go back many plays to reenac t a particular development or engage-
ment sequence . However , it would be possible , as with other manual simulations , to
return the opposing forces to an approximate earlie r situation to start again , perhaps
to try out a different course of action.

13. CapabIlity to Adjus t Difficulty . Difficult y can be adju sted by varying
OPFOR:US ratios, air superiority, or artille ry superiority. Difficulty can be adjusted
by communications jamming (EW) as is provided for in the game guide. Inc reasing
time stress on commanders is not feasible under the present set-up. Mission difficulty
in terms of terrain advantages or disadvantage is definitely variable.

14. Opposing For te Organization. Tank battalion and motorized rifle com-
pany can be augmented with various tasks, armored vehicles , assault helicopte rs and
artillery.

IS. Number and Roles of Players. Dunn-Kempf has multi-echelon flexi-
bility. Thus , the number and roles of players depend on the echelon and roles being
exercised . It is conceivable that the board and miniatures could be used for practice
and demonstration of basic forma tions and maneuvers in which the company team
leader and platoon leader s, and vehicle commanders would need to be present. De-
pending on purp ose, these following positions and roles can be played.

Maneuver Unit Support OPFO R Maneuver OPFOR Support
Company Team

Team Commander Fire Battalion Co. Art illery Coord.
Platoon Leaders (Opt.) Support

Platoon (Mech or Armor ) Fir
Platoon Leader /Platoon Fire Company Co. Artillery Coord.
Sergeant /Squad Leaders Support

•Pla toon (Armored Cavalry )

Platoon Leader/Platoon Fire Company Co. ArtiLlery Coord.
Sergeant/Squad Leaders Support

Platoon (Battalion Scout)

Platoon 4ader/Platoon Fire Company Co. Artillery Coord.
Sergeant/Squad_Leaders 

__________ _____________ _____________

1f scout vehicles are made available.
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In the above chart , support personnel can be considered players or non-players. Bat-
talion-level players are not needed . There is no Logistics play due to relatively short
combat time portrayed.

16. PosItions With Which Players Interact. The players interact with fire
support personnel (if designated as non-players). The controller interacts with the players
for determinations of engagement possibilities, engagement outcomes, and movement
restrictions.

17. TraIning Objectives That Can Be Accomplished. The following train-
ing objectives are listed in the Dunn-Kempf Guide:

• US and Soviet small unit combined arms tactics

• Weapons systems capabilities and employment techniques

• Techniques of fire

• BattlefIeld observation

• Employment of indirect fires and close air support

• Use of attack helicopters

• Suppression

• Obstacles and fortifications 
•

• Use of smoke

• Communication in an electronic warfare environment

• Proper use of terrain

The following missions are considered playable at company/platoon levels
as indicated :
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Mission Co Team Tank/Much Pit

Movement to Contact Yes Yes

t ttac Yes -
•

Deliberate Attack Yes Yes

Defense Yes Yes

Delay Yes

Disengage (under pressure) Yes

Prepare Strongpoint Yes

The missions Listed above are play able with Dunn-Kempf with the exception
of individual activities such as camouflage , posting of sentries, light/noise discipline ,
visual signals, etc. Squad-level play is highly degraded to the point of not being recom-
mended. The size of board may preclude a totally accurate play of Delay. Although
the Dunn-Kempf guidance manual lists squad missions of Movement to Contact , Recon
Patrol, and Anti-Armor or Ambush , the potential training value of squad-level exercises
is quite questionable.

18. Unit/Command Group Functions. The command group skills most
likely to be exercised are the functional areas of planning, coordinating and reporting
skills at the company/platoon level. Figure H-I represents extracts from the corn-
mand group tasks and subtasks of ARTEP 7 1-2. A “Yes” indicates that the task/sub-
task can be played to some level using user-developed or provided scenarios. Refer to
ARTEP 71-2 for determination of which subtasks must be omitted.

19. Realism of Information (Input and Feedback) Available to Players.
Input concerning the scenario and maps is complete and accurate. Visual information
available to the players is more than real-life. Player can be forced to keep eye-level
with the board but this constricts their visual field to less than real-life. The controller
ju dgment is used to interpret what would be within the real-life field of vision. U.S.
players are able to get visual cues as to position of OPFOR elements by observing
OPFOR player’s movements behind the screen. This is subject to control, if needed.

Feedback concerning engagements is slow, but fairly accurate according to
CATRADA. The possibility of returning fires on TOWs, etc., i~ ambiguous. There may
be built-in protection when the controller determines if a target can be engaged by
range cards. In combat, there would be no overriding element on decision engage-

• - ments, so an individual might engbge when out of range and give away his position.

I 
_ _ _  

_ _ _  
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FIGURE H-i 
_________

TASX: Coispaay Team
Develop T~ r B.ed On M~ ioa

Analyze Mlulon Yes
Identify Critical Combat Information and Intelligence Yes
Identi fy Critical Friendly Information Yes
Analyze Friendly Capabilities Yes
Select/Control Key Terrain Yes
Select Routes/Zones to Objective Yes
Select Battle Positions Yes
Select Delay and Covering Force Positions Yes
Plan Use of Organic/Attached and Non.Organk Fires Yes
Determine Priority of Fires Yes
Determine Fire Support Required Yes
Conduct Initial Fire Support Coordination Yes

2. laitlate Intelligence Preparation ot the Battlefield No
3. Prep.re and Organize the Battlefield

Determine Critical Place Yes
Select a Comae of Action Yes
Organize for Combat Yes
Select Control Measures Yes
Plan Fires Yes
Develop a Commun ication Plan Yes
Commun icate/Coor dInate Plans and Orders Yes
Reinforce Terrain (Mission dependent ) No
Plan/Employ Active/Passtve Security Measures No
Provide Supplies No
Maintain Equipment No

4. Troop Leading Procedures No
S. Si. the Battlefield Onring the Battle
6. Control/Cocidinate Consbot Operations

Modi fy Scheme of Maneuver Yes
Coordinate/Communicate Changes Yes
Supervise Execution Yes
Maintain the Battlefield No

7. Employ Fhe. id Other Combat Bappvtt Amets
Modify Fire Support Plan Yes
Employ Fire Plan Yes
Employ Other Combat Support Assets No

8. Co.ceotnt./~~1ft Combat Power
Determine Critical Place and Time Yes
Concentrate/Shift Combat Power in the 4sr.r* Yes
Concentrate/Shift Combat Power in the Def rsae and Re rogrmk Yes
Protect Thinly Held Areas

9. ileaugi Canbat Ss,vlci ~~~~iut A t a  No
*0, Secure and Protect the T~~ Pure No
11. Tm.p ’-s~~g Dur~gth.Botti, Y.s
*2. Baact to SpecW Slosatlo.

- 
- , a.cftonic Warfare Yes

Oiemkal or ~~~ O1OØCII Attac k No
Nuclear Attack No
Loss of Key Command Group Member 

______  
Yes
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Feedback on engagement outcomes is slow. In uict, most of actual rimespent during game is waiting for controUer to determ ine outcomes. It is estimated thatfour hours of play equates to about 15 minutes of combat.

The use of radios/nets can enhance the realism of information available toplayers if the visual fIeld problem is closely monitored by the controller.

20. Requhement for Player Orientation to Training Setting. Stated t ime
to train players in the rules and roles is 1½ to 2 hours. However, user experience in-
dicates a longer training period and instructions developed by USAREUR researchteam can cut t raining time to 1.7 hours. If unit leader must learn game and wri teOPORD, then another 1½ hours is required.

21. SusceptibIlity to Gamesmanship, Probability tables are so low with
TOW gunnery that experienced players will not engage with TOWs. This can be moni-tored and corrected by controller. Otherwise, the game is not easily manipulated.

22. ConstraInts Peculiar to Setting. Small arms fire and effects are notrealistically played. No attempt is made to play them. Night play is possible, hut notvery realistic. When radio communication nets are not used or adhered to, the realismsuffers, because all players are standing next to one another.

23. Number of Controllers. See table in Item 15.

24. Number of Aggressor, Auxiliaries. As outline d in the table with Item15 , two OPFO R players are the minimum recomme nded. The USAR EU R research
team has used one OPFOR position ; however , the indivIdu al used was extremely
familiar with OPFOR doct rine, tactics and fire sUpport procedure s.

25. RequIrement for Training Controllers and Auxiliaries, Controllersshould be experienced unit leaders~ prouiciettt in U.S. and OPFOR doctrIne, weaponsvuln erability and capabi lities. They should be equal to or higher in rank than allplayers; batta lion commanders , S-2s, S-3s, or experienced commanders are bestchoices. Official training time is stated as 4.6 hours in self-training by reviewing thevideotape , guidebo ok , and trainer script. Some experi ence.has shown that as muchas 2-3 days may be required for a controller to get completely ready to run an ade-quate exercise.

26. Durat ion of Exer cise. Four to six hou rs are required to completeone run throug h the existing scenario, not including player t raining time. A conser-vative estimate of time to train and conduct an exercise is 8-10 hours.
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27, Means for Applying Rules of Engagement. See Item 8.

28. Provision/Means for Rating Player Responses. None.

29. Operational Costs. In man-hours, excluding players, 4nd assuming kit
availability; a 6-hour, two-sided, free-play exercise ; one controller and an assistant:

Set-Up : 3 man -hours
Controller Training: 12 man-hours
Playe r Orientation : 2 man-hours
Execution: 12 man-hours

29 man-hours

Use of two OPFOR controllers opposing one player team adds approximately 16 man-
• hours (total 45). Normally no other operational costs should be incurred.

30. Set-Up Time. One-two hours, one-two persons; estimate without com-
munications is two man-hours; estimate with communications is three man-hours.

31-35. There is no provision made in the present kit to record pLayer
responses or to rate players. There are no official performance indicators or ratings,
diagnostic capabilities or opportunities for critiques and instruction.

Any provisions for recording, evaluating and critique of player action must
be made by the users. In research applications , the game has been supplemented by the
ARI/USAREUR research team to provide for player evaluation. If recording of player
actions and evaluation is desired, evaluation forms can be constructed from the appro-
priate ARTEP T&EO for the mission(s) being run in the exercise. If scenario and obser-
vation forms are constructed , there is potential for excellent diagnostic capability of unit
and unit leader tactical processes. If formal observation forms are not used, the control-
~er can provide on-line and post-exercise critique and instruction. If the controller role is
expanded in this manner, the importance of his qualifIcations is critical,



ANNEX I.

SMALL COMBAT UNIT EVALUATION GAME (SCUE)29

I. Echelon and Type Units Exercised. The Small Combat Unit Evalua-
tion Game (SCUE) is a battle simulation designed to accommodate platoon and
company-level combined arms exercises.

2. SpecIal Facilities/Equipment. Two 8 by 12 foot game boards, or maps
of any terrain appropriately modified for play (see next item); the game boards are set
up on tables with an intervening partition so that players cannot see the opponent ’s
board , but so that the con troller can easily view and operate on either board . Addi-
tional requirements are markers to symbolize units, vehicles/weapon systems, smoke ,
indirect tIre bursts, and signatures; probability tables for each type of weapon system
played; and a copy of the gam e rules. If more than one platoon leader per team is
involved, additional game boards are used and players on the same team communicate• by radio (organic).

3. Means of Terrain Representation. The SCUE game board is a two-
dimensional pictomap (scale: 1:3,125) of a training area at Fort Carson, Colorado.
Superimposed on the pictomap are topographic relief lines, a universal military grid
system, plus a hexagonally patterned grid system such that there are 20 hexagons
per kilometer (One hexagon represents 50 meters) and , therefore , 400 hexagons

• per grid square. Roads, tank t rails , stream beds, a dry lake, and individual trees are
visible on the pictomap. Standard tactical maps of any area can be used as long as a
hexagpnal grid system—adjusted to scale—is superimposed and appropriate terrain
features are indicated.

4. Means of Representing Weather and Other Impinging Conditions.
Prevailing weather conditions are determined by the controller. The game rules con-
tain guidance for degrading mobility, detection , and weapons effects under conditions
of inclement weather. Such degradation is further subject to adjustment based on the
controller’s judgment relative to the severity of conditions and characteristics of the
affected terrain , etc. There are also provisions for the use of smoke and the effects of
wind on smoke.

29~~ SCUE game was developed specifically for evaluation research purposes, not for t raintngpurposes.
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S. Availability of TOE Weapon Systems Organic to Unit. There are cur-
rently rules and probability tables for playing the following weapon systems:

M-l6 DRAGON Grenade
M-60 Tank .50 Cal MG
TOW 155mm 90mm RR
LAW Claymores 4.2 mortar

Any other weapon system for which maximum effective range and probability tables
(probability of hit and probability of kill by range brackets) are available can be in-
corporated in the game.

6. Availability of Non-Organic Fire Support. Rules are included for
the play of mortars and artillery, to include smoke rounds. Air and air defense
capabilities are not currently portrayed , primarily because of the game’s focus at the
lower echelons.

7. Rules Governing Movement. Movement rates are governed by the use
of the hexagonal grid system and rules which specify the number of 50-meter hexagons
which can be traversed within a game turn , depending on mode of travel and the rn
terrain conditions that apply. The controller supervises the movement of players and
determines which of the six terrain categories (or combination thereof) is applicable.
There are also special rules governing the entering and leaving of stream beds, areas
inaccessible to vehicles, and the impact of inclement weather.

8. Rules of Engagement for Weapon Systems. Before engagement can
occur, detection must be determined by the controller, by verification of sighting the
enemy or of auditory cues. Once detection is established, the following rules for
firing apply :

a. Units can fire only if line of sight to the target is available.

b. Units cannot fire and move in the same minute.

c. Units can fire only within the range and at the rate of their
weapon’s capabilities.

d. If two opposing forces detect each other simultaneously, one force
is randomly selected to fire first. If the second force is not destroyed,
it may then fire or move, at that player’s discretion.
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e. If a stationary unit detects a moving unit and is able to fire , the
stationary unit may conduct an opporrunht~ fire at the end of thattime period (if the stationary unit does not move during that time
period). An opportunity fire may be conducted regardless of whether
or not the moving target is out of sigh t by the end of that time
period .

f. Hit and casualty probabili ties are determined from the appropriate
weapon probability chart and assessed according to REALTRA IN
rules. The probab ility of detecting a weapon’s signature is also
determined from the probability chart . If a signature is detected ,
that unit may be fired upon by the detecting unit (provided the
detecting unit does not move during the time period).

9. Function(s) of Computer (If Applicable). Not applicable.

10. ApplicatIon of Probability (If Applicable). Probability, app lied via
probability tables and dice , is used to determine the events of ta r get detection and
target hit and kill . In the case of simultaneous sightings , it is used to determine which
side will fire first .

II. Extent to Which Scenario Can Be Manipulated to Accomplish Training
Objectives. The SCUE game was developed as a research tool and is considered to he
scenario-independent. Exercises using the game have been predominantly two-sided free-
play in nature; however, the scenarios have at times been structured to examine specific
principles, in one instance to stress the use of infant ry by armor units. Since corn-
municatj on with higher headquarters is generally not playe d, manipulation would be
accomplished by way of mission assignment or direction of OPFOR maneuver (an
OPFOR is not presently utilized ; instead two teams freely compete). In a structured
application , inputs of external events could be conveyed by the controller.

12. Capability to Halt Play or Replay Events . Play can he halted by
the controller at any time in orde r to critiq ue , instruct or for any other purpose. While
the events of each player turn are not recor ded , a battle maneuver diagram is main-
tained (by the players) with t imes at locat ions grease -marked on a clear plastic overlay.
Therefore , the course of the battle is easily reconstructed , and relatively accu rate ic-
play for any inter mediate point is possible.

13. CapabIli ty to Adjust Level of Difficu lty . The difficulty of an exer-
cise can be varied by assigning an easier or harder objective , by selection of ter rain
over which the mission Is to be run , by adjustment of opposing force ratios, or by
delaying/denying indirect fire support , as examples.
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14. OpposIng Force Organization. Any organization of opposing force
i 

is possible . In use so far, the game has pitted competing U.S. force teams against each
other in force ratios appropriate to respective missions (equivalent forces for meeting
engagements and ratios from 3:1 to 6:1 for attack versus defense scenarios). The

— designation of an OPFOR is projected for future use.

15. Number and Roles of Players. A number of player configurations
have been used with the game, however , the two competing sides for any exercise have
been of the same configuration. The player /player team may consist of a platoon
leader only, a platoon leader and his platoon sergeant , a company team commander
only, or a company team commander and three platoon leaders. When company team
commanders oppose each other , it is played in the open mode , i.e., they each see all
of their own elements , plus opponent elements , that have been detected. When com-
pany team commanders are augmented by platoon leaders , it is played in a closed
mode such that each platoon leader has a separate game board and the battle is
executed via radio commun ications with the company comman der. Other player
team configurations are possible also, including the integra tion of forward observers
on each side.

16. PosItions With Which Players Interact. Players on both sides inter-
act freely with the controller (but exchange s should not be overheard by the other
side). Platoon leaders and platoon sergeants (if included) play on the same board.
If multiple platoon leaders play , separate game boards are used and interaction occurs
via FM radio. Platoon-company interaction , if played , occurs via radio .

17. TraIning Objectives That Can Be Accomplished. Because it has been
developed and used as a research setting, no systematic effort has been undert aken to
determine the range of possible training objectives. At the small unit level , it is con-
sidered capable of accommodating all types of app ropriate missions. The missions of
attack , defense , hasty defense , delay, meeting engagement , and hasty attack have been
played. In support of research, it has been used to emphasize and observe improve-
ment in the use of artillery, use of infantry by armor , selection ot’ maneuve r routes ,
use of communication , and aspects of command and control by the company com-
mander.

18. ARTEP Command Group Functions That Can/Cannot Be Played.
Correspondence and applic ability of ARTEP command tasks to the game has not
been determined. It Is presumed to at least equate to the Dunn-Kempf setting in this
respect. Admin istrative and logistics functio ns are not played.

19. RealIsm of In forma tion (Inpu t and Feedback) Available to Players.
During game developmen t , a great deal of consideration was given to the amount of
information availab le to the player s with respect to knowledge of the enemy and loca-
tion available to the player s with respect to knowledg e of the enemy and location of
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adjacent units. It is likely that the player , by virtue of being able to see the wholeboard (al though only his assets are initially displayed), will have more infor matio nabout the specifics of enemy-held terrain than he would in combat. From this, hemay better be able to analyze and infer enemy options. However , he may not knowthe enemy streng th , and doesn’t have knowledge of enemy locations unless the enemyhas done something to disclose a position and detection has been determined by thecontroller. Detection of the enemy comes about by interpretation of visual or audi-tory cues such as dust clouds, reports of trees moving, weapon signatures, etc. De-tection of adjacent friendly units (if played) occurs in the same way so that coordina-tion with adjacent unit leaders is necessary to verify identifi cation. (Occasional ly ,players have tired upon friendly locations .) Throug hout the exercise it is the con-trofler’s job to interpret reality to the players, with respect to what they can do orcan ’t do, and to challeng e unrea listic action s, e.g., traversi ng a tank turre t in heavyfoliage , or tran smissions of info rma tion betw een playe rs not designated as havingcommun ication Obviousiy , controller expertise and terrain familiarity are crucialfactor s to the degree of realism.

Speed of feedback is rapid if it depends solely on a controller decision (e.g.,line of sight) but is somewhat delaye d for results of engagemen~ because of the needto consult proba bility tables for hit and kill determina tions. In an overall sense, theplay is conside red to be in near real time. A number of exercises have been repli catedas field exercises (and vice versa) using the same terr ai n repre sented on the game boardand have been found to consume about the same time.

Accuracy in terms of engagement results appe ars to closely approx imatefield replicatio ns using engagement simulation mean s to assess casualti es. Accuracyof contro ller decisions depends on the expertise of the individu al controller and hisfamil iarity with the actual terrain (see Item 25).

20. Requiremen t for Player Orientation to Training Setting. The basicplayer orientat ion req uires about a half-hour and consists of allowing players to readthroug h the rules followed by an explanation of how game turn s are executed ,identifi cation of assets allocated to players and a general orientatio n to the exercise( s)in which they will part icipate. It is usually benefi cial to conduct a brief prac ticeexerci se (abou t 20-30 minutes) to allow players to place and mane uver the gamepieces and to experience a detection , an engagement , and the employme nt of artil-lery. Thus, a typical player orientatio n would take abou t an hour, Then OPORDs• would be issued to each side and the game period commences.

21. Susceptibllfty of the Setting to “Gamesmanship,” The users are un-awa re of any instance s of successf)il manipulat ion of the game by players , andgenera lly consider It not suscept ible. They assert , however , that playe rs will use the
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same sort of tricks of deception that they do use In the field , such as calling for smoke
in unoccupied areas and calling for artillery bombardment along an avenue of ap-
proach that they don’t intend to use. These actions do not constitute gamesmanship
because they are real options/devices available to units In combat .

22. Existence of Constraints or Requhed Procedures Which are Peculiar
to Setting. Players are required to till out forms in order to request indirect fire sup-
port , and they are also required to trace their maneuver routes as the exercise pro-
gresses. Both of these requirements supply data for research but are deviations from
field procedures. Both records are also considered to provide useful feedback to
players after the exercise is completed. Another point was made that players are not
subject to the errors of subordinate troops, for example, fire teams can’t lose their
bearings and get lost in the game.

23. Number of Controllers, Positions Played by Each. The number of
controllers needed is a function of the number of players. in the basic two-board
configuration of platoon leader versus platoon leader (with or without platoon
sergeants), or company commander versus company commander, only one controller
is needed for all control functions. However, speed of play is enhanced by the addi-
tion of a second controller to handle indirect fire engagements for both sides. In a
closed-mode company versus company exercise in which the three platoon leaders each
work from a separate board, at least two controllers are needed and It is helpful to have
an indIrect fire controller. It is considered that the maximum span of control for one
controller is three game boards.

24. Number of Aggressor, Auxiliaries. As the game has been played thus
far, involving two equivalent teams, this item does not apply .

25, RequIrement for Training Controllers, Auxiliaries. Controller train-
ing, as normally conduct ed, takes from 1½ to 2 days. One day Is devoted to actual
terrain familiarization at Fort Carson (presently the game Is only used at Fort Carson),
particularly to establish line-of-sight relationships. The second day is devoted to
learning the rules and control functions. Generally , three controllers will be trained
simultaneously so that practice exercises can be conducted with the control respon-
sibility rotating among the three.

~~~~~~~~~~~ 26. Duration of Exercise. The normal exercise runs 2-3 hours depending
on mission and the number of players. Playing with a larger number of players pro-
longs the exercise.

27. Means for Applying Rules of Engagement, Casualty Assessment. Once
detection and line-of-site (If direct fire) are verified by the controller, and the Intended
target Is determined to be within range of the engaging weapon, a 10-sided die is rolled
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by the player and the controller consults a probability table for the appropriate
weapon and range bracket to yield a “hit” or “no hit” determination (for a p/h of .60,
the player must have rolled 7-10 with the die to receive a “hit”). In the event of a hit ,
casualties are assessed according to REALTRAIN casualty and damage assessment
rules. Casualty assessment for indirect fire does not rely on probability but on direct
application of REALTRAIN rules by the controller who “delivers” the indirect fire.

28. ProvIsion/Means for Recording Player Responses (Including Commo).
Players record their own reque sts for indirect fire and trace their maneuver routes on
terrain sketches. Time hacks are inserted along the maneuver routes to indicate time
at position referen ces. Several types of data are recorded relative to casualties, viz.,
the number and identity of casual ties, target location , targe t activi ty at time of engage-
ment , the type of engaging weapon, and the identity and location of the firer. These
data are retained for after-action review and research purposes and are recorded by a
data collector if available, or in some instances by the controller. When commo has
been used , radio transmissions have been tape recorded and a data collector serving
as a net control station has maintained a record of reported incidents and directives.

29. Operational Costa. in man-hours, excluding players and assuming
that two or three missions are played which consume one day (2-3 hours each). (Note
that controller training does not have to be repeated for each exercise, so that the pro-
jections below are maxim aL)

Open Mode/Two Boards Closed Mode/Six Boards
(1 Controller) (1 IndIrect Fire & 2 Board Controllers)

Set-Up: i man-hour or less 1 man-hourControlle r tralnlng : 16 man-hours 32 man-hoursPlayer Orientati on: I man.hour 3 man-hoursExecution: 8 man-hours 24 man -hours
26 man-hours 60 man-hours

( T tme is Included for the controller trainer and controller tralnee(s).J

30. Set-Up Time, Set-up time does not exceed one hour in any mode ;
players set up their own radio communications if needed.

31. Means for Rating Performance, Neither the ARTEP nor other
rating means have been applied. Certain types of data , especially related to casual-
ties, are collected, aggregated for numerous exercises and analyzed. However, these
data are not fed back to players.
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32. PosItion(s) Rated by Each Controller. While the controller does not
— use a rating system, he makes observations which he uses as a basis for conducting an

After-Action Review.

33. ObjectivIty of Performance Indicators. Data regarding casualty assess-
ments and times and locations thereof are essentially object ive. Controller observa-
tions and feedback are subjective.

34. DIagnostic Capability. Potential for diagnosis is good in terms of the
degree of player observability and high level of player-controller interaction. The

— SCUE game is considered by its users to be particularly useful for diagnosing poor
maneuver, poor plan of attack , inadequate or inappropriate use of artillery, and poor
adaptability in terms of adju stment of plans based on casualties taken or information
gleaned with respect to opponent actions. An element of validation is inferred in that

— the same types of errors are observed during early field exercises as in first experience
with the game.

35. Opportunity/Provision for Critique/Instruction. Conduct of the
SCUE game is essentially based on the REALTRAIN model, and as in REALTRAIN is
followed by an After-Action Review conducted by the controller. The review general-
ly consists of a recapitulation and analysis of the conflict and its major events. This is
usually accomplished by interrogating the players, asking them why they opted for
certain actions, what they could have done differently, etc. At the end, the controller S
will usually summarize lessons that should have been learned and make any additional
points he deems beneficial.


