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INTRODUCTION

Since the fall of the Berlin Wall and the end of the Cold War, the U.S. Army has found itself
engaged in a significantly increased number of deployments ranging from major theater
warfare (MTW) in Desert Shield and Desert Storm, through small scale contingencies (SSC)
such as Just Cause in Panama, to participation in stability and support operations (SASO)
such as the deployments to Bosnia, Somalia, and Kosovo. It is the laitear¢hmore
frequent and, in the case of recent initiatives such as the Interim Brigade Combat Team, of
more interest. In support of these changes, initiatives have been undertaken to improve and
enhance Army models and simulations to facilitate anabst experimentation, training,

and materiel development. The Advanced Warfighting Simulation (AWARS) is such an
initiative.
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As currently configured, AWARS represents combat between military forces engaged in
operations against each other. It is partidylaffective in representing maneuver warfare in
MTW, but is being enhanced to provide better support in studies, exercises, or training in the
context of SSC and SASO. These latter missions are, in some sense, more complex than
MTW. First, they are mer likely to involve operations in urbanized terrain. Second, they
are more likely to include civilians, refugees, terrorists, and subversives, requiring different
rules of engagement (ROE) and rules for ope
complicated by features like seats of government, water purification, broadcast facilities, etc.,
that are critical in SSC or SASO but less important in MTW. AWARS must address these
factors, among others, if it is to be useful across the full spectrummuof Aissions.

Recent development work on AWARS has focused on enhancing the representation of
direct fire engagements. That work emphasized the role of information and posited a set of
behaviors that relate information to effectiveness in direct fime,df sight, and exchanges of
fire. This same emphasis is now being focused on peacekeeping. Many of the modeling
issues that must be resolved for peacekeeping are common to those for military operations in
urban terrain (MOUT). In particular, represatimn of terrain, movement of units under
congested conditions, presence of {sombatants, intelligence and communications
differences, use of nonlethal weapons, impact of operations on terrain and infrastructure, line
of communication (LOC) security, amtifferences in consumption of supplies, are all aspects
of this environment impacting command decisions and force structures.

Peacekeeping operations include deployment and sustainment, separation and control of
combatants, force protection, security fioncombatants, and operations in urban terrain.
These operations are characterized by different ROE, -smialtlistributed operations, and
the continual danger of escalation. Enhancing AWARS in this domain is a practical way to
provide a desired cabdity and, at the same time, take the first steps to representing MOUT.

Key to developing appropriate representation of peacekeeping is the need to be consistent
with the AWARS architecture (see Figure 1 for a summary of the current architecture). The
AWARS model is primarily a timstep, cyclic architecture. Special events (penetration of
air defense domes, reporting of thieensitive critical targets, etc.) can be interjected between
the time cycle boundaries, but at each cycle boundary, the modedught completely to
state. AWARS is designed for an optimum time cycle of one minute (however, other cycle
times between 30 secondsftee minutes can be used). At each enmute interval, all
units are moved and the simulation is brought to geomediie. sThen command and control
(C2) and information processes are executed, bringing the unit missions status to state. The
information processes also bring the common operational picture, represented by the
situation maps (SITMAP) containing informati@bpout both friendly and enemy units to
state. The SITMAPs are held by each command unit entity in AWARS. Following these
processes, the attrition process is executed for all units, bringing losses to state.

Since AWARS is an objedariented simulationthe approach adopted to represent
peacekeeping operations involves defining actors or objects, interactions between actors, and
associated parameters or data structures. The remainder of this paper describes the results of
the initial phase of the desigrCentral to the approach is the selection of a paradigm loosely
based on Mas!| owd s toHrovisle @foundatjon forfreprésengatios of the

! Abraham H. Maslow. "A Theory of Human Motivation." PapePBychological Reviewwol 50. 1943. pp.
310-396.
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behavior of norcombatants and a framework
governmental organizan (NGO) activities, and the
In particular, the approach outlined below focuses

for military peacekeeping tasks; non
actions of other actors (e.g., terrorists).
on the following parameters: food, water,

security, medical, shelter, and information. These parameters are then applied to the
physiological and security levels of the general population in the peacekeeping area.

* AWARS is a Corps/Division Combat
Simulation.
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Figure 1: The AWARS Simulation Architecture.
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needs ghysiological and safety. The higher three levelssdcial, selesteem,and self
actualizatior) will not be played in the model.

The overall mission of the AWARS commander will be to satisé/needs necessary for
the lower two hierarchical levels and position his forces between belligerent forces to sustain
the peace; satisfying the <civilian n-eeds w
combatant actors and would be instrumental in kegghem at their indigenous locations.
The inability to satisfy these needs may cause thecnorbatant actors to become unstable
and to move to other behavioral states (riot and refugee status), potentially resulting in a
committing a larger portion ofotnmand resources to protect and support the refugees. This
may ultimately lead to an outbreak of fighting as belligerent forces believe that the AWARS
commander will not challenge them. Tplysiologicalandsafetyneeds are parameterized
in the following fashion for each of the namombatants dependent on the peacekeeping
force. The six parameters listed below drive the AWARS peacekeeping architecture. They
wi || be referred to throughout the remainder
Thesevalues are specific to the area of operations or the theater in question.

A Food: pounds of food per person per day necessary to sustain life; pounds of
food per person per day consumption for average housed people.

A Water: gallons of water per pson per day necessary to sustain life; gallons
of water per person per day under conditions of sufficient housing.

A Security: violent deaths per 1,000 people per day per 4 square kilometer (sq
km) for urban area and violent deaths per 1,000 peopldgyeper 10 sq km
for rural area. (It is assumed that the perceived immediate safety of an
individual has a cognitive range of 4 sq km in an urban area, while in sparser
populated areas (countryside), individuals have a longer range of sensitivity to
violent death.)

A Medical: outpatient visits per 1,000 people per day (any visit of less than a
day i s consi der dldspithl stays peralt000gpeopldper.day. Day
ADayospital 6 i s determined by:

(average time of hospital stay) x ( the average people entering the hospital
each day) /1,000

A Shelter:t emporary housing units per 1,000 pe:
uni t 0 i e peopleean expeetrshelter from the elements and sanitation
and not leading to disease.) Permanent housing units per 1,000 people (homes
or apartments for lonterm living). A third parameter also applied to this
group: deaths per 1,000 people per ttayn exposure (includes losses from
famine, exposure to weather, and disease).

A Information: it is believed that sense of security comes from not only
knowing oneds own safety but also from t
fed and s e coumneu niisteyn sfea cotforc. o The primary
in AWARS will be to allow civilian norcombatants to develop this sense of
security and to allow them to predict, on their SITMAP the stability of their
food, medical, and shelter situations. In this cabe parameter is (in
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conjunction with information placed in their SITMAP (see: Civilian Non
Combatants Actor): contacts per 1,000 per day. Examples of contacts include:
seeing an authority figure, (e.g., a police car driving by); access to the media,
or attending a meeting with others.

The current AWARS model is structured around Army battles and battle maneuver. To
represent a peace sustainment operation, several software structures and functionalities must
be added to the AWARS battle model. $@enclude:

1. AWARS Peacekeeping Actoihese actors move about the peacekeeping
space with goals and missions. Each have a situational view of the space and
a C2 structure, and each interact with AWARS battle units.

2. Simulation Peacekeeping Spaddis addition to the AWARS battle space is
representative of the economic and civil infrastructure s the civilian
population. This includes food/water production, housing, medical,
communication, cultural icons, and refugee camps. This pastitime model
is also focused on providing sustainment parameters for the civilian
population.

3. Peacekeeping Timing Architectufghis architecture considers updates for the
infrastructure/military unit production of the FWSMSI sustainment
parameterslt also considers cyclic updates for the activities of several actors.

THE PEACEKEEPING ACT ORS

AWARS peacekeeping actors fall into five categories: 1. battle unit peacekeeping actor, 2.
civilian noncombatants, 3. terrorists, 4. agents (media andspraad 5. facilitators. The
following paragraphs provide a description of some of the characteristics, data structures, and
interactions between and among these actors.

BATTLE UNIT PEACEKEEPING ACTOR (BPKA)

The battle unit peacekeeping actor (BPK&)Xhe general unit structure already in AWARS.
These actors have geometric boundaries, weapons, behaviors, SITMAP, communication, and
C2 capabilities. These capabilities will remain in the general AWARS structure. All units in
the Army force structure M fall into this category and includes those units that would
normally support units in an AWARS battle (i.e., medical, judge advocate general (JAG),
military police (MP), logistics, engineer, chaplain, etc.).

A Basic capabilities of BPKA.Each of theBPKA units are actually modified
AWARS battle units. Figure 2 provides a summary of the new data structures
that must be added to the current AWARS battle units. The production table
for FWSMSI is shown in Table 1. Fundamentally, this table descrifees t
ability of the battle actor to produce parameters (FWSMSI) to sustain the non
combatant actors at their desired Maslovian levels. Note that the data table
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contains not only the data for the uni
operations of ti  uni t . This fAradius of effects
measure t he Ffaormbatimnft talcd omesn af fect ed (
represents a circle around the location of the unit where the unit can provide

~t

support in one or more of the FWSMSkpa met er s ) . The A% capac

survival o is the amount of the capacity
sustainment. Note that some units will have no capacity in some categories
and will be high in others. (An infantry unit will be high in servangecurity

role but may be unable to deliver medical support. Likewise, a medical unit
will be high in outpatient visits but not efficient in supporting the information
structure).

+ The BPKA is essentially an AWARS battle unit. t has geometrc
size and location, vehicles, an operations order, a command
and control ability and can move, sense, shoot, and report.

* The following data structures and behaviors will be added to

BPKA to perform the sustainment mission. Rules of Engagement

. - | « Weapons availability
:Igh?att'ﬂegl_gmfm; ;elvd / » Situationfcollateral units
Faotiation Level Batalen Media Situation Map

\ = Location of units
j * Mission of units

= Strength of units
= Current engagements

Production of EWWSMSI Relationship to
Product Rate Radius Other Actors
Food Pounds/day K Unit
Water Gallons/day KM Red Huostile
Security Contacts M Red Terrorist | Hostile
Medical Visits KN Gray Civilians | Meutral
Shelter Housing Units | 1< Blue Terrorist | Friendly
Information | Contacts KM

Figure 2. The Battle Unit Peacekeeping Actor (BPKA).

Product Production Rate | Radius of % Capacity for
Effect Unit Survival
Food Ib./day km o)
Water gal/day km o)
Security deaths/1000/day km o)
Medical outpatient visits/ km o}
bedday/hospital
Shelter housing units km o}
built/day
Information | people contacted km o}
day

Table 1:Peacekeeping Database for Battle Peacekeeping Action Production Capacity.

A Relationships. Each AWARS battle peacekeeping unit will maintain a table
defining its relationship with other actors, particularly to actors on other sides.
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For everyside portrayed, AWARS will maintain one of five types of
relationships and each side will maintain the same relationship view of all
actors of another side. Table 2 shows a typical table of relationships as
initially defined and used in the DIAMOND simuailan for an AWARS Blue

battle peacekeeping unit. The relationships are hostile, uncooperative, neutral,
sympathetic, and friendly.

Red Battle Green NGO | Green Yellow
Unit Battle Unit Civilian | Civilian
HUNSF HUNSF HUNSF|HUNSF| HUNSF
X X X X X
H=Hostile; U=Uncooperative; N=Neutral; S=Sympathetic; F=FriendI

Table 2:Relationships: Blue Battle Peacekeeping Unit (examples).

A Negotiation.Each AWARS battle peacekeeping unit will have a parameter set
defining is ability to negotiate with other units. In this case, the DIAMOND
approach will be followed as closely as possible. Negotiation between two
units will occur for access, alliances, human assistance, escort, support, and
supplies (including demands aruett). Initially, the AWARS focus will be
on Anegotiation for access. 0 Each AWARS
ability to negotiate with another unit for the goals defined above. Table 3
(taken from page 143 of DIAMOND documentafiprepresentghe unit table
for negotiation. Note that the table describes the mission level of negotiation
and the ability of the unit commander to negotiate. Also note that the unit has
a further parameter defining the highest echelon with which it can negotiate.
If a unit has a requirement to negotiate with another unit, the table will be
checked to see if the unit commander can negotiate with its peer. If so, the
time for negotiation will be randomly calculated and negotiations will
commence. If the unit is geired to negotiate at an echelon higher than its
parameter indicates, then the unit must call its superior to negotiate. Figure 3
provides an overview of the negotiation process.

A Media SITMAP. Some of the BPKAs will have attached (or in their avka
operations) an agent actor. These actors represent the media and have an
impact upon the attitudes and the perceived values of the civilian non
combatant 6s Masl ow parameters. Later di
that these actors provide a sétsix message report types. These messages
represent the status of both military and terrorist activity and are used by the
nonrcombatant actors to predict the stability of their FWSMSI parameters. |If
the agent actor is not at the location of the indidesing reported on, it will,
as a starting point for its report, use the information from the media SITMAP
kept by the BPKA headquarters (HQ). This SITMAP may be a mirror image
of the intelligence SITMAP kept by the BPKA HQ (all AWARS HQ units
keep an itelligence SITMAP). However, it may hold only information that
the BPKA HQ has deemed Arel easabledo (i.e.
uni tdés side). -i hpuwi pbhr dmetaersciematr eoms

2 DIAMOND Functional Specification, 1999.
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management 0 as to
SITMAP to develop the media SITMAP.

should tbe gp@iedcice thet battiee

Automatic dominance ves
{perception check is *| continue mission
combat ratio >10:17)
Relationships and Negotiation
no
SUCCESS
NEGOTIATE 7| continue mission
-
failure Megotiation time to be taken into account here
¥
Do ROEs allow
engagem ent with the na - . .
. - mission fail
VES
Perception check: is no ..:l
force ratio sufficient to " mission fail
start engagem ent?
yes
¥
Goto engagement
section of model.
Figure 3: The Negotiation Proceds
High Mission Relationship of Party 1 to Party 2
Level Friendly Sympathetic Neutral Uncooperative Hostile
Access \% \% V o) o)
Human V V \% o) o}
Assistance
Escort \% \% V o) o)
Support \% \% o} o) o)
Supply Request V 0 o) o) 0
Level of Battle Battle Terrorist Facilitator/Press Actor | Civilian Actor
Peacekeeping Unit Actor Actor
Company Battalion 0 0 0
Battalion Brigade o) Local Commander Town
Brigade Division V Regional Commander Region
Division Corps V Country Commander Region
Corps Corps V Country Commander State

Table 3:Unit Relationship for Party 1 to Negotiate with Pa2t{Note: highest levels

of negotiation)

factor
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«  AWARS BPKA will maintain a set or ROE governing response to their
engagement by others in a direct fire battle. The ROE include the following
firing regimes: i

p r—

1. Weapons Hold: If engaged, disengage
and move to safety. No firing. Must
request superior's release before return
fire.

2. Defensive Fire Only: If engaged,
disengage and move to safety. Limited
firing to cover disengagement.

3. Fire for Kill: If engaged, may fire if first
engaged by enemy.

4. Weapons Free: Fire when detecting
enemy units.

* Rules of Conduct will be added in |ater versions.

Figure 4: The Importance of Rules of Engagement to Battle Unit Peacekeeping
Actors.

A Rules of Engagement (ROE)Each AWARS battle peacekeeping unit will
carry a set of ROE (see Figure 4). These ROE will define the units that can be
engaged, th conditions under which engagement can occur, and the firing
categories that must be used. The firing categories are:

> Weapons hold.Units must immediately try to disengage and move to
safety. Under no conditions should shots be fired. Unit masess
release from superior before firing a shot.

> Defensive fire only. Units must immediately try to disengage and
move to safety. Limited firing is allowed to cover disengagement.
Fire must have been sustained for at least one minute before
disengamg.

> Fire for kill if engaged. Units may fire and engage the enemy if
engaged. Fire must have been sustained for at least one minute before
disengaging.

> Weapons freeFire when detecting other enemy units.

A The ROE apply as actions to the foliog two part rulesSuppose unit U is
about to fire on unit V. Then, if the unit V is of known side W and their
relationship to U is X and collateral units are type Y, then the appropriate
entry from Table 4 defines the ROE.

* DIAMOND functional specification, page 147. Focus is on negotiation of a road block.



