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Simulation Team

CAPRICORN

Civil Military Co-operation And Planning Research i n Complex
Operational Realistic Network

'« CAPRICORN is an EDA R&D Project devoted to develop
capabilities in the complex and critical sector of Mi litary
Operation Planning, specifically for asymmetric warfar e
scenarios involving CIMIC and PSYOPS, by using CGF

(Computer Generated Forces) basedn Intelligent Agen  ts (IASs)
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- CAPRICORN Main OQutcomes are:

¢ Investigation on the use of Intelligent CGF
and Simulation for Operational Planning

+ Advanced Human Behavior Hierarchical
Models for Intelligent Agents and CGF

* Enhanced Interoperable Multilevel Models
for Operational Planning

* Demonstrating Simulation Models
of CIMIC & PSYOPS
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CAPRICORN
as Evolution of
IA-CGF

e CAPRICORN is based on IA-CGF (Intelligent Agent — Comp uter
Generated Force) developed by Simulation Team and appl ied in
multiple sector (i.e. IA-CGF UCOIN, EQ, Riots).

« CAPRICORN gets benefits from previous researches related in
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CIMIC Military Relevance &
CAPRICORN Project

The CIMIC type activities now days constitute a sig  nificant portion
of the total military effort. The forces engaged in operations not Art.
5, both for their value in the territory that fort  he external visibility of
the operations themselves, are under the world opin ijon evaluation.

CIMIC are critical issues in S&R (Stabilization and Normalization)
operations as well as during Stabilization and Norm alization phases
of most of current scenarios.

CAPRICORN Project is focused on
creating new CGF for simulation of
CIMIC able to consider key
operational and territorial factors

also in the planning and exercises

stages.
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— Population

Ethnic Groups
Cultural Layers
Social Layers
Local Communities

— Public Institutions

Governmental Entities
Local Administrations
Schools

Health Care Systems
Political Parties
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CIMIC Objects

In the CIMIC scenario Comportment Objects reproduces:
» Military Organizations

= Local Army g
= Allied Forces

= Opposite Forces
= Neutral Forces

» Paramilitary Organizations
= Police Forces
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B CAPRICORN Mission Environment
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Steps Iin Simulation Creation

*FOM

*Scenario

) ’//J __,| Design Federation
Federation /7 3

Objective '\.,,;

e e g

Requifements —w'

Plan, Integrate and

State Space
G-DEVS/HLA

Simulation Implementation
Demonstration Development

Execution CAPRICORN Devel
= — J—— Data Analysis Lsis P rocess
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SOM: Simulation Object Model
FOM: FederationObject Model
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2 Selected Federation
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deration
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"»——¥ Test Federation P
Federation = T~ 5 Execute Feder ation
TestCriteriat I’ N & Prepare Output
Federation Execution Environmen \_ 6
Conceptual Model Desgription N {
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CAPRICORN Processes &
Key Elements

CAPRICORN requires a
specific phase to set up a
New Mission Environment
as Scenario to be

Therefore the User s
enable to change and test

his hypotheses about this
new context

y—y DIPTEM
@@ Universita di Genova

e
5
|

Unclassified

Simulator Development

Simulator

Specific

{ ¢ -
: /; \L\L
Scenario Setup&@ @'fv‘ <

Use
Mode

Analysis &
Reporting

Simulation
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CAPRICORN Demonstrator
Element Architecture

EI Population & Simulation
——— | —| Social Network

CAPRICORN F= - L3

Usersare E | ==
entitled to
modify the

Mission =
Environment,  Operational |

define the Plannin _ —
operational 9 Execution =

planning,
simulating the
operations as
well as the
population
behavior and the
impact of entities

and units on that
area
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CAPRICORN Demonstrator
Function

Define
Configuration Groups

+

p—

. Generate
Generate Population ]—b[ Social Networks ]—b[ Run ]
I *l

Define  Rescan of
CAPRICORN Zones Conditional Event Scan
Functions

L Events J L
include different

t v

i Elaboration Time
serwc_:es and Leaders of Events [l Advance [ |
alternatives for \ J |\ :
i Define Metrics & DFE T
creating and Additional Groups PR ""\
i HLA 5
N -

executing the .
Scenario Define Object
Other Objects Elaboration

Define

e DefModify

Define F-COA
Entities

v
_______ _ Check DP
Define Actions for Sim Speed
Final Simulation
Reports End
Do et
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CAPRICORN Population
Generation Process

Mission
Environment

Create a Group
for each
Conf.Group

hesel | | upae Close.

Compatibility

Create People :
Algorithms

Obijects for all
the Conf.Group
Members

CAPRICORN allows

to generate a
population
consistent with

user hypotheses
and statistical data

Connect to
Original Group

Set
Social

Socio-Economics
Algorithms
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—_—
®
|

E@_ BIPTEMt‘ 4iG Unclassified 6 :\'/ISIS il MAST ’4!5]'
niversita di Genova arseille Copyright © 2009-2012 MISS DIPTEM/DIME



Simulation Team

Human Factors In IA -CGF
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Simulation Team

Population Generation by
Montecarlo Techniques

| Statistical
Data
Set Age I‘q}bMDntecarlnTechnique

[ )
[ Sat Ger‘lder J :F],MDntecarIDTechnique
[ ]
[ )

Arawu Group A' -

Frequency |
Diagram |

4

\ Random.
\  Number |

:P,MnntecarlnTechnique

Set Ethmc .
™, MontecarloT echnigue

Montecarlo
Technique

Tajik Pashtuns Pashai

IA-CGF Generate the whole population of the region and
the related social networks based on available data
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Simulation Team

|A-CGF: Populating the
Scenario for the Simulation

Specific Mission Environment Generate Social Networks Define COAs, Metamodels Compgrative
Actors of Threat Analysis & Result
g Synthesis

Population & Social Network Generate Population Setting SFl,mulatlon
Configuration arameter ..

The IA-CGF NCF after creating People, generates

the Social Networks and allow to simulate the
whole regional behavior of the population

Setting Interoperability
HLA Mode

Other Federates
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CAPRICORN simulates different Layers

Attitude Array of Connections

Groups

Relationship Array

o

.
¢III
.

o II

People .-

ES1 CAPRICORN DFE Ex

Desired Final Effect DP Clear | | DP Regenerate ‘ Add DP
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*
S
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Timeframe hfgoo | [f200 | Importaney s=—=l_i—— a0 B0 a0 120 150 180 210 240 270
Reset Update Close
[Trustiness Local Authorities [-10...| v | [ Close | | | | | |
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Simulation Team

= VV&A in this case is focused in function VV and in
O bJ eCtS identifying some similar case and in restricting th e

model to available Knowledge Base

This simulator is devoted not to VV a specific
Scenario, but to test the R&D Concepts.

In addition the dynamic nature of the mission
Environment even in real application outline the
necessity to provide User capability to check
hypotheses and not to predict the events

Police
Station
Constr.

School
Constr.

Actions

Coalition

I Unit Unit
h . o |l TEeE T
Unit Terrain
Action Objects

e
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Group Relations

www.simulationteam.com

Group_1 |C0.I1 |v| vs Group_2 |Sunni |v|
Positive | . Strong ="
Attitude C} Influence d@
Megative [} . Weak C} .
Yery Poor Foor Farmer Worker  |Middle Class| Vg~
Wary Foar 8525 o.n 0.0 0.0 0o 0o (=
Foor 0.0 8525 BATTHE25 (0.0 0.0 0.0
Farmer 0.0 B.OYTHE2S (86,24 T.RTTAT 0.0 0.0
VWarker 0.0 0.0 TRTTAT aa.24 -8.8884947 |00
Middle Class|0.0 0.0 0.0 -0.887485 25,24 0.0
Wealthy o.n o.n 0.0 0.0 0o 8525
High Society (0.0 0.0 0.0 0.0 0.0 0.0
sunni 0.0 0.0 0.0 0.0 0.0 0.0
Shia o.n o.n 0.0 0.0 0o 0o
Other 0.0 0.0 0.0 0.0 0.0 0o =
il ¥
—. ||II||II||I‘IIIIIIIIIIIIIIIIIIIIII|
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CAPRICORN
allows to define
relationship
among Interest
Groups

MAST _alagT



www.simulationteam.com

Simulation Team

Zone
Direct P ® ' Object

Perception
. erceptio

V3

Zone
Objects

The evolution of the
situation requires models
such as:

—Civilian Attitude Model: describes
changes in population attitude as a I i
result of Host Nation actions and I: :

insurgency activities, and perceived
good/bad actions. \

—Social Network Model: helps to

describe civilian response to new
factors that interact with civilian
behaviors, social structures and
Mutual

specific communication parameters Group ‘< Influence
as hierarchy and message contents. Object Action P99ple
—Economic Model: describes how the Comportrment Object

economic decision of a Host Nation
can affect and impact the attitude and
activities of entities.
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Simulation Team

Models of CAPRICORN

Attitude Connections

j y

Groups

*CAPRICORN includes different Models: corsema
*|A-CGF Entities and Units g
*|A-CGF for People and Groups =
«CAPRICORN Multilevel Modeling ol =
*|A- CGF for CIMIC & PSYOP

«Social Network and Human Behavior Modeling
Diffusion & Perception Models

Group Object Y
Group Object X «‘
\ 1 Group Object W

Intenal Relationships

fp—
il

People Object, .
Group Object X

I ] Group Objects vs Action Sbjects
: Correlation Matri
- People Object, orrelation Walix
Group Object X e

Attitude

Strength
i

1

Group Object X

Strength

| 3

m

Insurgent A1
Action Object

e
5
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Simulation Team
Techniques and Algorithms
within CAPRICORN

In CAPRICORN there are many Algorithms such as:
*Population Generation Process
«Social Network Generation & Compatibility Algorithm S

—— Improving
_ R Aftitude oX Trustiness
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m/ﬂgcm I' 7’ . . HBM Updates
.
I ' [ )
Patrolling ’ E < - o) .
rlend‘ | _ z »> -A
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.......... T = @
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Fri .
tien| g 4 i
+ Group Object Ehd Pecple Objects
A [ OD] Group Obfect Village s ’
Pagy pt Objacts Cian ’/‘ rd HBM
——————— =
Stress Test
Fear Testi
HEM Updates

Stress Test

Fear Testing
HBM Updates
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Stabilization q CAPRICORN
Normalization ; CAPRICORN Verification,
<< > Conceptual Validation  and

Real World
System

Models Accreditation

General
Architecture

CAPRICORN f
Simulator
/
Mission /
Environment
Py Ve
CAPRICORN L
Durationfn] [raood] | - Accreditation

Tima Foctor [0 Specifications
V.

M I:Dljsctomorn
Threat's E Suspis E \
Initial Month Day N\

[] Stochastic Beta Synthesis \
Std.lcons []Visibility Cone \ \
] Experimentation [ ] Active Units ~

w1 Detection ~ N
-~

w2 Identification -
w3 Engagement @\ﬁ V&V Agents
Replications 1

5

‘ Save

CAPRICORN
User

“w Accreditation Agents

M
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Simulation Team

The CAPRICORN Experience was based on
running CAPRICORN Demonstrator over a
predefined Mission Environment and to test
capabilities, functions, use mode.

The Experience was designed by Users and
Developers working together; the Project
involves Italy and France and the Experience
was designed to satisfy the expectations of
the two Countries, obviously respecting
Project Resource Limitations. B CapricoRN DFE

Desired Final Effect DP Clear ‘ | DP Regenerate | []addDP

DFE_0_Cimic_Costs_[Euro]_LE_100000.0_From_300.0_to_7200.0_|_0.5

I n CAP R I C O R N n atl on al te ams were Add | DFE_1 CoA_Trustiness_[100/100]_GE_10.0_From_500.0. fo_7200.0_1_0.5
composed by SME and Users: Rl ;
CAPRICORN Champlons [Trustiness coa 1-100/+100) [~] ] IEI p

- DIPTEM

—
. . LSIS
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Experimentation: Kapisa as
Region In Afghanistan

anes et zones tribales pakistanaises

Kapisa is the smallest province in
Afghanistan, covering 1’908 square
kilometers and including seven
districts and 358’268 inhabitants

used for CAPRICORN
Experimentation

B ¢ APRICORN Mission Environment

Mission Enyironment CAPRICORN_Scenario_A - Hew

w5 e Fa

Configuration Group Save Save ...

Group Relationship Re-Load

Terrain Areas Entities Weather DEM

Groups Heeds Leaders Criteria Close

e
5
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Simulation Team

Weather, Economic and Ethnic
Information in Kapisa

First Economic Sector: Agriculture
(crops, fruit, vegetables)

» The sector of small industries (cotton, o e e
sugar, tobacco...)is particularly weak:
only nine villages are engaged in

] Mainly Tajik

th e I I l [TIPashaikata (Western) Nuristani/ Ashtu- Nuristani

[ 18afi Pashtuns/Tajiks
[ Ghilzai Poshuuns/Tajils

e Three Major Ethnic Groups :
1. Tajiks 55%
2. Pashtun 30%
3. Pashayi's 15%

e
5
|
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CAPRICORN as Stand Alone
and Federated Simulation

CAPRICORN operates in different modes:
-« Stand Alone
e Federate with Other Simulators

In fact it is necessary to consider

o Activities related to the single CIMIC or PSYOPS operation can't be
planned or activated stand alone from other operative functions

 the major actor in CIMIC need to use models completely different
from that ones available in major simulation tools that have a big
gap in this sector

 Importance to have a quick system to be deployed on site

CIMIC Models in CAPRICORN could be federate with othe r LVC
(Live, Virtual Constructive) Immersive simulation too 5

DIPTEM - LSIS
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Simulation Team

CAPRICORN in HLA:
|A-CGF Federation

Terrain

Terrain
DBase DBase
CAPRICORN
CAPRICORN IA-CGE NCE Federation
Demonstrator Entities & Units

| |

RTI

—_—
— —
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Simulation Team

TIME  0.098 dayls) | 221 s P ...
e i or o

12.18598

1BBEa1

@ a2

12 .18587800386645.8.8

HiRInInInInINinininin

5 -

CAPRICORN

Social Network Inizialization. .
Social Network Done...

successfully | snne .
passed Simulation Start... (‘:

L__Develoned by: Simulation Team . MAST _wwiw, Simulationteam.com "(_‘G;C
Integration e — — o

Test since December 2011 federated with IA-CGF E&U
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VV&A Process

Systems Optimal
Duratior Optimal
. Replications Us'er
Confidence Trustiness
Band
V&YV of
Specifications
Validation
i Sensitivity |===p REEL i itati
! V&YV of Objects MSpE Analysis | <. Testng P . Accreditation

2

Conceptual
Model
Walk through

V&V State
Diagrams

3| Execution
Testing

Critical

\/ariahlac

: Factor
Functions Influence

Features

i

CAPRICORN Simulator

details on Interoperability|
. Testing

techniques HLA

and methods

used for VV&A

e
5
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Sensitivity Analysis
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Simulation Team

PSYOPS Operation Effectiveness

A Coalition Resources
B CIMIC Resources
h C Insurgent Resources
2 16,36 D PSYops Resources
= ﬂg E_‘ i
- 10,
{ o Sensitivy
EXAMPL ES 1,_" f Threshold
5
CIMIC Operation Effectiveness TN N
A Coalition Resources
1909.84 B CIMIC Resources 0,57 057
C Insurgent Resources
D PSYops Resources | 016
! Effects 005 012 001 0.00
Sensitivy e . .
Threshold The Sensitivity Analysis allows
to identify most influent input
570 = variables on output and to check
0.97 0.97 _ . . .
_______________ L. —=g==p=== CONSistency in term of influence
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Conclusions

« CAPRICORN Project faces new challenges: Complex
Human  Behavior Modeling taking into account
psychological and sociological parameters

« CAPRICORN provides demonstration of simulation models
of complex activities (CIMIC, PSYOPS and Country
Reconstruction).

« CAPRICORN  Experimentation
Plan was designed and carried
out for involving the users to

test and validate the
CAPRICORN Demonstrator
 CAPRICORN Demonstrator

confirmed potential of IA-CGF
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