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ABSTRACT

i i i i ' i Ider an infinite number

Abattle commander, in planning and accomplishing a misslon fc;r tgr_:lay 5 battlefield, must consld: i .

of variables and uncertainties, including a complex combination of mdwndgals. eggnpment,_terram, and _enwronment. With )
these myriad decisions by individuals and crews, the need for training in decision making gnd [‘_aCth'éﬂ .opere_ltior] has
become critical. Howaver, without prior preparation and an in-depth and timely rehearsal, dealing with this combination of

complex variables canlead to disaster. Mission rehearsal is required by ali crews to be fully quatified for today’s complex

; earsing missions utilizing fielded mission equiprment fuffilis only a part of the requiremept..A full system that
gﬁ:ﬁﬁtfﬁuuﬁg situati?:nal awareness, gecision making, team coordination, and employment of units in combat is needed
to bridge this gap. With simutation, the environment would represent cruclal a;pects of the regl }n_rorld by prgperlyhpreparl-
Ing the crew and weapaon sysiem to compiete specific missions. Tp:_s paper discusses the deh.m.hon of Tmission rel ersa ,
rnission training, and mission simulation. It further addresses mlgsign rehearsal from a Wraining standpolnt, makes a
comparison and a subjective analogy between the mission an_d mission rehearsal, and proposes a set of requiremenis
necessary to provide simulation systems capable of supporting mission rehearsal.

INTRODUCTION: WHY MISSION REHEARSAL?

“Mission rehearsal” has become one of the major ob-
Jectives of the military training community within the last few
years. Many see mission rehearsal as the next major devel-

-opment in training — one which will deveiop and revelution-

lze the way units/crews are utilized in the future. As efforts
continue toward developing this method of mission prepara-
tion it must be noted that mission rehearsal is not a new
idea. In fact, it has been successfully utiized as an integral
pait of complex operations throughout history, including
missions-as diverse as major World War il offensives!™, pre-
cision rescue missions®, and lunar exploration. (3

- Vietnam is an example of implemented mission rehears-
als. Untit the spring offensive of 1972, the Viet Cong and
North Vietnamese forces refled o hit and run operations to
maintain pressure on U.S., ARVN, and allied forces in South
Vietnam. Despite massive allisd fire power, force mobility,
and total air dominance, a large percentage of those at-
tacks were successful in terms of their objective. The main
reason for success is that virtually every mission had been
meticulously planned- and rehearsed — the value of which
had been learned over the preceding 25 years.

The Viet Cong mission rehearsal was not a one-day epi-
sode. In fact, days, weeks, even months of preparation for a
one- or two-day operation was not uncommon. It first
started by watching, listening, probing, plotting, and then
infiltration. Units were then assembled and put In place, and
rehearsal began. Rehearsal did not consist of a full-scale
troop oparation, but rather cadre/command structure prac-
tice. Sandpile facsimiles of the objective were built, includ-
ing stick bulldings and defenses. Terrain relief, as detailed
as possible, was included, Many times, this was accom-
plished using hand-drawn maps. Using this “sandbox” sim-
ulation, troop leaders were briefed and rebriefed as to thair
part of the mission. Each commander would spend hours
using his stick to trace routes his forces would follow before,
during, and after the attack. The follow-on to individual
tasks would be the simultaneous rehearsal of all treop com-
manders. Through the “joint” practice, everyone saw
where and how he fitin. It was during this phase that coordi-
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nation was worked out to ensure proper ocourrenca of
events. Refining the details prior to beginning a mission re-
sulted In uncertainties being eliminated, or at least reduced.

The result of these misslon rehearsals was a quick,
coordinated altack from which the enemy disappearsd be-
fore the weight of a massive military machine could he
brought upon them.

In contrast to mission rehearsal is an example of appar-
ent planning shortcoming: the TET offensive of 1968. In this
operaticn almost every major city in South Vietnam was at-
tacked over a two—day period. The attacks were planned as
psychological and political setbacks for the allies, and in
these terms tha}/ were successful. However, with the ex-
ception of Huel, no initial plans had been made to defend
the cities. Perhaps the North Vietnamese leaders were
counting on slow reaction and reinforcement problems to
give therm time for defense planning. One can only. imagine
the outcome had defenses been included in the planning as
they were for Hue, where the battle continued long after all
other cities had been recaptured. .

In this example, and throughout history, military planners
and strategists have used varlous plans and rehearsal for-
mats 1o prepare for a battle, Even today these theories are
viable, but on a much more scphisticated lavel.

Sophistication in planning has led to the uiilization of sim-
ulation technology. Simulation technology has progressed
to a point where it is possible to plan and implement mission
rehearsals to a higher degree that has been done in the
past, Instead of word of mouth, handwritten and drawn de-
tails, we now have access to aerial, satellite, and electronic
intelligence and photographs. In lieu of a sandpile topogra-

phy, we can use Defense Mapping Agency (DMA) en-

hanced Computer Generated Imagery (CGIl). High-resolu-
fion two-and three—dimensional images of objectives and
defenses now replace the stick and rock models. And in lieu
of players. simultanecusly making lines in the sand and look-
Ing at their watches, they may now use full-fidelity, net-
worked simulators and additional networks of jower or se-
lective fidelity devices. Allowing “threat smart” computers

o choose ingress/egress routas and probable courses of -

action means no longer relying on & best guess estimate.
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Finally, wa can allow the unit to rehearse multipis timas
untit 2 successful end-of-mission is assured. We no longer
need to imagine the progress, but we can see it as it is
rehearsed. Even the bothersoms "home court” advantage
could be overcome.

Recent events illustrate what can occur when compe-
tent, well trained crews are placed in situations where no
specific training-has been addressed. The lragi missiis at-
tack on the USS Stark in May, 1987 and the subsequent
downing of an franian airliner by the USS Vincennes in the
summer of 1988 are prime examples of this. In both cases,
ruick, decisive action in response to an unusual situation
was required. These instances may have had different out-
comes had practice for specific situations been available.

WHAT IS MISSION REHEARSAL?

Joint Chiefs of Staff Puhllcation 1 {JCS 1) defines mis-
sion as:

-“The task, together with the purpose, which clearly indl-
cates the action to be taken and the reason therefor.” 18]

In general, military missions involve tactics. JCS 1 de-
fines tactics as:

Empioyrment of units.in combat. The ordered arrange-

ment and maneuver of units in relation to each ether and or
the enemy In order to utilize their full potentialities.” (%1

Every mission, regardless of how large or small in
scope, goss through a series of processes as it passes
from idea to action. These processes are a sequence of
stages which start with planners, then commanders, then
troops, and so on. Generally categorized, these process
steps are:

1) Inception/High Level Tasking

2). Force/Unit Selection and Brief

3) Force/Unit Preparation and Coordination
4) Executlon

-5) Debrief

Rehearsal is an integral part of Foree/Unit Preparation
and Coordination. Besause of today's complex interactive
system/counter-system tachnology, the increasing number
of variables influancing the outcomes of tactical exercises,
the need for coordinated team efforts, and the increasing
difficulty in predicting their combined effects, rehearsal has
become a critical item of preparation; and should probably
stand alone in the generalized list. if mission rehearsal were
a stand-alone process it could and probably would affect
the preceding phases of mission preparation as well as the
most important phase: execution. Not all missions requirg
the same degree of rehearsal because tha range of vari-
ables encounterad differs from mission to mission. While

C“more is hetter” tends to be true of rehearsal, therg are

limlis to what is feasible. A large armor force on a battlefisld
can rarely pull its troops off the line to practice for a planned
attack, but map and chalk-talk coordination between com-
manders and subordinates with question and answer sas-
slons can ke a highly effective rehearsal.

. However, where the selected units/crews are not direct-
Iy invelved in an ongoing mission, and where political, psy-
chological, and reaction considerations are key, complets
rehearsal takes on a major rale, a role that could bs sup-
ported by state-of-the~art simulation technology.

Much effort is being expended by both the industrial and
user communities toward developing Mission Rehearsal.
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However, JCS 1 does not define the term “Misslon Rehears-
al" and a common meaning for the tarm has not yet bean
agreed to by the industrial/user communities.

In order to understand the concept of mission rehearsal,
we must first define uncertainiy and:how it affects the mis-
sion. Uncertainly in warfare is defined as a situation or con-
dition which is vague or not exactly described.. It can be

roken down further info three general categories:

Situational Uncertainty — Uncertainty which arises from
known conditions which cannot be controlled but may be
included in planning (e.g., variance in weather conditions).

Probabilistic Uncertainty — Uncertainty which arises
from known conditicns which cannot be controlled but may
be statistically predicted (e.g., the Py of a missile).

Operational Uncertainty — Uncertainty which arises
from unknown conditions which may be neither controlled
nor predicted (e.g., the infentions and actions of other hu-
man operators, including those of opposing forces).

In order to put these categories of uncertainty into per-
spective, consider the Normandy Invasion of World War Il
In preparation for the invasion, the allies massed ferces in
England and time after time actually {anded troops from

- ships onto terrain that was similar to their intended invasion

sighi. During one such rehearsal off the coast of Scotland,
German U-boats suddenly appeared and attacked numer-
ous landing craft and ships at a high cost in lives. Within this
event, weather and conditions for North Sea operations-(sit-
uational uncertainty) were considered and practiced. The
accuracy and effect of friendly weapons against a subma-
tine attack {probabilistic uncertainty) could have been sta-
tistically predicted and accounted for in the mission plan.
The possibility of submarines in the area during the actual
invasion (operational uncertainty) was considered, but not
during the rehearsals.

Indead, the "what ifs” must be an active part of both
planning and rehearsal concepts.

In recent years, development of simulation training con-
cepts by the industrialuser communitles has resulted in the.
specification and design of systems which advertise mis-
sion rehearsal capabilities. While most of thesse concepts do
not allow for mission rehearsal,they do form an important
hierarchy of training leading toward successiul execution of
a mission. Mission training concepts can be broken Into -
three categarias:

1) Mission Preparation: - Tactical planners/command-
ers developing and refining tasks required for tac-
tical forces/crews to execute a specific mission.

2) Mission Preview: Tactical forces/crews conduct-
Ing initial familiarization for a specific mission.
This can be performed utllizing personal comput-
ers or similar equipment.

3) Combat Mission Training: Taclical forces/craws
conducting training scenarios, 1o which some fac-
tors, Including a moderate level of uncertainty,
have been realistically applied with the intent of
fraining for a particular type of mission.

Mission rehearsal differs from other forms of mission
training and may be seen as being similar to an acceptance
trial, JCS Pub 1 defines acceptance trial as: “Trial carried
out by nominated representatives of the eventual military
users of the weapon ar equipment to determine if the speci-
fied performance and characteristics have been mat,” 9]



Thus, mission rehearsal can be viewed as an accep-
tance trial of a mission. It provides the ability to analyze and
adjust a mission plan based upon lessons learned during
the rehearsal. If the specified performance and characteris-
tics of tha mission have been met during the rehiearsal, the
mission plan is acceptable. Mission rehearsal can provide
an objective method of analyzing the performance and
characteristics of a mission only if the requirements driving
mission rehearsal aliow it.

Based on the discussion thus far, mission rehearsal
could be dsfined as follows:

Mission -Rehearsal: Tactical forces/crews conducting
trial perfarmances, to which all factors, including an appro-
priate level of uncertainty, have been realistically applied to
a situation with the intent of preparing for a specific missian.

Specifying a system capable of providing mission re-
hearsal necessitates defining a set of requirements to which
the system must adhere.

DEFINING THE REQUIREMENTS FOF MISSION
REHEARSAL

When creating his vision of reality, the carioonist does
nat attempt to draw a camplete piciurs. Instead, he selacts
a finite set of images which convey the message of the car-
toon. Each image selected and each piece of information
shown must have meaning. Similarly, it is not necessary to
recreate the real world In its entirety during rehearsal. Each
piece of information used to create a mission rehearsal en-
vironment must contribute toward a successful execution of
the mission. In additicn, each factor capable of influsncing
the outcome of a mission must be accounted for during mis-
sion rehearsal efforts. Simplifying reallty is lethal.

Before attempting o specify any particular require-
ments, consider the nature of warfare. “The sclence of war
is in a constant state of change, driven by new technologi-
cal developments which can radically change the nature of

-the battlefield.” (¥ Although this. quote is directed at the par-
ticular act of war and the methods used to tight it, it could
also apply to methods used to train or rehearse for hostili-
ties.

The science of war is In a constant state of change due
largely to changes in the relative technologies. Any ap-
proach to mission rehearsal must have the flexibility to allow

-growth and quick adaptation to this constant changs.

. The famad Gecergi Zhukov, Marshall of the Soviet Armead
Forces, stated that “War is a sciencs, a series of mathe-
matical problems 1o be solved through proper integration
and coordination of men and weapons in time and space.”
While advances in technology require adaptability, the na-
ture of warfare as described by Zhukov requires coordina-
tion In both time and space. These divergent principles of
war must be reflected in any set of requirements for mission
rehearsal,

By definition, mission rehearsal requires the following:
#* Forces/craws
# Realism

® A specific mission

e Tactics
® Uncertainty

Each of these defines a set of raquirements which must
be applied in order for a system or method of mission prepa-
ration to be considered “mission rehearsal.”

Forces/crews. Ordinarily, forces/crews utilized during a
rehearsal {and presumably during a mission) will already be
trained in the basic operations of their assigned equipment.
However, even experienced crews have difficulty initially in- .
tegrating multiple tasks under high-stess workloads, ("]
Theretore, forces/crews will require the ability to work under
high-stress canditions.

Mission rehearsal provides stresses and warkloads as-
sociated with performing specific missions inf a realistic en-
vironment. Grodsky et al. found that the introduction of real-
istic workloads and stress factors Is impertant in predicting
craw reliability during mission execution. ] Theuse of sim-
plifled tasks, crews other than the actual crew, lack of ap-
propriate temporal sequencing of tasks, and the lack of
stress (both psychological and physiological) were found to
place the reliability data obtained from non-realistic re-
hearsal environments in doubt, Additionally, exposure to
high-stress workloads during rehearsal has been found to
reduce the level of stress and workloads during actual mis-
sion execution. 71 )t should be noted that a partial overlap -
batween team members has been shown to provide an
overall reduction in team workload.t® Thus, mission re-
hearsal provides a valuable means of gauging crew refiabil-
ity during the actual mission, and has the potential benefit of .
increasing crew reliability by reducing stress during actual
mission execution. :

Bealism. Realism refers to the kinds, amount, and com-
plexity of the information needed in performing a mission. A
realistic simulated environment Is important since differ-
ences in task information between the simulation and the
real world may produce errors -in planning or executing a
migsion. There are two primary ingredients of realism: ap-
pearance and behavior. Appearance is what the simulatad
anvironment is sensed fo be (i.e., what it looks like, what it -
sounds like, etc.). Behavior is how significant elements in
the environment act and react. Both appearance and be-
havior-must be considered in developing a reallstic environ-
ment.

Appearance is associated with visual scenes. The real-
world terrain provides important cues for forces/crews to
perform missions. Historically, terrain has played an impor-
tant role in the outcome of miliary actiois,

Accurate terrain portrayal and detail is paramount for
any form of mission rehiearsal. Centuries ago, the city—state
of Sparta in Greece sent its army of 300 soldiers to stop the
advance of the Perslans under King Xerxes at the Thermo-
pylae Pass. Using the narrow entrance to the pass as an
advantage, the Spartans successfully held off an army
roughly 10 to 15 timas their size until the Persians learned of
a goat trail, known only by local shepherds, that led to the
opposita side of the pass. Once cutflanked, the Sparians
were trapped and quickly defeated.: The Persians were
successful becausg they cbtained a key piece of intalli-
gence and used it to their advantage. Had the Spartans
known of this weakness, they could have made plans to
counter its possible effects. By providing accurate terrain in
rehearsal, pitfalls of this nature could be identitied and mis-
sion plans adjusted accordingly.
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Cues are also required for other senses (such as kines-
thetic, aural, and tactile cues) when these cues affect the
outcome of a mission. There is also a need to correlate the

varlous sensors (such as radar, IR, sonar, etc.) and out- -

the-window imagery to the extent that crews/forces can use
and cross-check each source of infarmafion as it would be
used and verified in real-world operations.

Behavior, on the other hand, is usually associated with
threats, although it also relates to terrain and weather.
Threat behavior is extremely important in practicing and
evaluating tactics for a specific mission. It is therefore nec-
essary to mode! not only the physical characteristics of the
threat, but also the underlying doctrine and force employ-
ment of the specific threat to be encountered during the
actual mission. Threat systems must portray fult capabilities
within rehearsal. Special efforts should be put forward in
threat portrayal. Partial or “close enough” portrayal should
be avoided. It is also important to model friendly and neutral
forces in a manner similar o the threat in order to provide a
realistic, balanced. conflict. Behavior of terrain, weather,
and the interaction between the two must also be appropri-
ately modeled. Far example, during the tranian rescue, mis-
sion planning did not include a local weather phenomenon
known as a “haboob” (dust cloud of suspended particles).
This haboob made the ingress very difficult, and was indi-
rectly responsible for the decision-io ahort the mission.

A final consideration in realism deals with the fidelity of
the simulated system(s). In order to practice a mission, all
mission—critical aguipment must be simulated and the simu-
lated design must be concurrent with the system which will
be used for the mission. The fidelity of the system must al-
low all performance limitations and characteristics necas-
sary to perform the mission o be accurately recreated.

Requirad fidelity is a function of operational needs. What
are considered ag valid needs today may be inappropriate
for the next potential conflict, The equipment to be used
may not be cenfigured in a manner which is today consid-
ered standard. Therefore, any devices developed or modi-
fied for mission rehearsal must have tha ability to “add on”
ar replace economically and quickly, Fldelity for mission re-
hearsal Is a question of providing the minimum task informa-
tion needed to replicate those aspects of the appearance
and the reactions of the equipment to be used. Rehearsing
on devices with different operational formats, panels, con-
trols, etc., may seriously detract from the overall effective-
ness of the rehearsal. For example, if a PC~type device
were.used io train a tank crew, it would provide little or no
positive transfer 1o the actual mission stresses. A table and
chair is by no means the same as the inside of a tank turret
in the midday sun. Added to this [oss of realism is a possible
loss in crew proficiency due to rehearsing on dissimilar con-
trols.

Mission Rehearsal realism imposes the following require-
ments:

® Ability to grow or quickly adapt o operational needs.

¢ Dstailad, real-world misgion terrain with scene com-
plexity commensurate with the real world.

« Correlation of all visual and sensor imagery.

# System fidelity which allows all mission—critical func-
tions to be performed. .

+« System simulation concurrent with actual systems.

e Threats, correct in appearance and behavior, with
doctrine specifie to threats which will be encountered
during a specified mission.

e Threat and friendly C2/3.
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® Balanced red vs. blue vs. other conflict simulation.

* Realistic simulation of weather, terrain, and interaction -
hetween the two.

¢ Simulation of seasonal and time-of-day changss.

A spegific mission. Since mission rehearsal Is & method
of practicing a specific mission, all aspects of the rehearsal
must be compatible with the mission, Specifically, the task-
ing, preparation, -briefing, execution, and debrisfing should
occur in the mission rehearsal In a manner consistent with
the execution of the real mission, This also implies that
some set of security requirements must be addressed for
mission rehearsal, since operational security (OPSEC) is an
integral part of mission planning.

Utilizing a specific mission imposes the following require-
ments:

e Compatibility with existing and future mission planning,
and briefing facilities.

* Ability to start mission rehearsal no later than 54 hours
after nolification (48 hours ls preferable). This as-
sumes a minimum of 72 hours between tasking and
deployment, 12 hours of crew rest prior to deployment,

_and & hours of rehearsal time.

* Ability to accept real-time- updates o the simulation
- based upon inteligence data, aerial photographs, ste.

& Sgcurity provisions to whatever level necessary for the
rehearsal.

* Ability to provide real~time weather information for up-
date into the rehearsal scenario.

e. Simulator-unique functions of freeze, reposition, re-
cord/playback, performance evaluation, condition
override, and mission critical faults, malfunctions, and
emergencies.

* Risk/feasibility -assessment (defining success for the
mission).

+ Ability to reconfigure misslon equipment in the rehears-
al to the same conliguration as will be in place during
the mission.

Taglics. Tactics requires units coordinating activities
with other units. All services today practice what is known
as Combined Arms Warfare (CAW). Air, land, and sea
forces work together in a supportive and complementary
role to.assure mission success. This requires that devices
used by a particular branch of the armed services must not
only link and work with each other, but must also link and
work with the devices of other branches and with those of
allied forces. "Every action of every soldier, system, or unit
reinforces the effectiveness of other soldiers, systems, or
units to create an overall violent effect.” 9!

Tactics thus impaoses the following requirement:

 Networking between participants to allow air, land, sea
coordination for joint operations within services, be-

. tween services, and with alligs.

Uncerainty. All three forms of uncertainty - (situational,
probabilistic, and operational) are required in order to pro-
vide realistic stresses and mission workloads and to support
the “what it” aspect of the rehearsal.

- The requirement to provide uncertainty imposes the fol-
lowing requirements:

# Uncertainties appropriate to the misslon including situ-
ational, probabilistic, and operaiional uncertainty.

» Stress workloads similar to mission stresses.

CONCLUSIONS

As time has progressed, misslons have hecome mors
complex. Sophisticated simulation and synthetic mission



snvironments do allow mission planners to do better today
what they have always done in-the past: rehearse missions
and adjust plans accordingly.

In general, mission planning is driven by specific mission
.objectives. The final plan, howsver, is driven by a combina-
tion of three factors: mission objectives, OPSEC, and time.
Misslon Rehearsal applles to mors than hostage rescues;
howaver, four rescues from the past decade serve to under-
score the factors involved In misslon planning. In the Son
Tay rescue mission {21 November 1970) and the iranian

hostage rescue mission (24 Aprii 1980) OPSEC was the-

driving factor for mission rehearsal. For the Mayaguez res-
cue mission (15 May 1975), time was the driver. In the [srae-
Ii raid on Entebbe airport (4 July 1876), time and OPSEC
were both considered major drivers. In the aftermath of
aborting the Iranian hostage rescue the Holloway comimis-
sion found that ths lack of full-dress rehearsal, simulta-
neously Involving ali participants, resuited in operational
problems during mission exacutiont which could have been
-identified during full-dress rehearsal. In this case, a full-
dress rehearsal was not completed due to perceived securl-
ty risks.

This paper addresses only the requirements necessary
for a full mission rehearsal capabiiity. Given the complexity
of the modem-day batfiefield and the stress factors and
workloads it imposes on tactical forces/crews, these re-
quirements represent the minimum set which will allow a
fuli-dress rehearsal as recommended by the Holloway com-
misslon.

The technological implications of mission rehearsal
could fill volumas of technical journals, and the exact tech-
nological constraints have been intentionally omitted from
this discussion. industry/government joint initiatives have al-
ready been started on the multifaceted problem of mission
rehearsal, such as Project 2851, the Universal Threat Simu-
‘lator System (UTSS), and simulator networklng projects like
SIMNET, MULTISIM, and ACME.

There Is great promise In these technologies. However,
Interpretation and implementation of mission rehearsal ca-
pabilittes must be done in conjunction with the end user.

User inputs. are invaluable in developing rehearsal objec-.

tives and Implementations. Government and industry wark-
ing together can help avoid repeating the words of Nicolo
Machiavelli;

*The measure of war Is not the tally of forces but rather
in the responses to its uncertainty.”
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