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CAPRICORN GoalCAPRICORN Goal

• CAPRICORN is an EDA Research & Development Project
devoted to develop capabilities in the complex and
critical sector of Military Operation Planning, spe cifically
for Not-Article5/San Petersburg Operations, by usin g
Simulation & CGF (Computer Generated Forces) based
on Intelligent Agents (IAs).
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CAPRICORN is strongly based on Intelligent CGF deve lopment results
achieved by Simulation Team in previous R&D project s such as
PIOVRA (PolyfunctionalPolyfunctional Intelligent Operational  Virtual Reality Agents Intelligent Operational  Virtual Reality Agents) and
RATS where the following objects and agents were in troduced:

Comportment Objects Comportment Objects are dedicated to the simulation of actors thatare dedicated to the simulation of actors that
represents behaviors of populations, movements or analog entities to where units onrepresents behaviors of populations, movements or analog entities to where units on
the field belongs.the field belongs.

Action ObjectsAction Objects   units with the task of simulating elements acting t he
scenario (i.e.military unit, terrorist, leader) or events (i.e.riots, demonstrations)
Action Objects are referencing corresponding Compor tment Object with mutual
and are characterized by mutual influence

Support Objects Support Objects include objects representing influent phenomenainclude objects representing influent phenomena
corresponding to boundary conditions such as Weather Object as well as Zonecorresponding to boundary conditions such as Weather Object as well as Zone
Objects and Layers.Objects and Layers.

PIOVRA Background forPIOVRA Background for
CAPRICORNCAPRICORN
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CAPRICORN OutcomesCAPRICORN Outcomes

CAPRICORN Main Outcomes 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
Training & Operational Planning

� Modeling CIMIC & PSYOPS for 
Interoperable Simulation
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• Feasibility and Initial Development of the IAs for
Intelligent CGF was achieved by PIOVRA Project for
CAX (Computer Assisted Exercise)

• Further research was applied in different context s uch
as in RATS, PSYSOP, PANOPEA

• CAPRICORN looks forward for moving the IA for
Operational Planning developing new innovative mode ls
(i.e. CIMIC, PSYOPS) and extending coverage of crit ical
aspects (i.e. Human Behavior Modifiers and Cultural
Issues) for Intelligent CGF.

CAPRICORN EvolutionCAPRICORN Evolution
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Action & ComportmentAction & Comportment
Objects in PIOVRA ScenarioObjects in PIOVRA Scenario

• In PIOVRA, the different Units are driven by Agents  and apply
different procedures and ROE based on:

– Their configuration and Nature

– The Perception of the Scenario
– The Order Received

– The Previous Experiences

ROE Rules of Engagement
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CAPRICORN MilitaryCAPRICORN Military
RelevanceRelevance

• The availability of CAPRICORN Intelligent CFG, base d on PIOVRA agents, grants the
use of friendly, hostile or neutral forces, capable  of features definable in terms of
“behavior” and "perception" of other forces, in an automatic way, especially for Not
Art.5/San Petersburg and asymmetric warfare Operati onal Planning.

• CAPRICORN, in order to be effective in operational planning, is devoted to develop new
advanced models and algorithms operating stand alon e or integrated in an HLA
Federation, in order to be applicable by users in s hort term and the limited resources to
complex scenarios and to be integrated with other s ystems

• In CAPRICORN, a further increase to the realism of exercises and planning, is achieved
by defining multilevel models and their interaction s

• The CIMIC, as well as PSYOPS, type activities now d ays constitute a significant portion
of the total military effort. The forces engaged in  operations not Art. 5/San Petersburg,
both for their value in the territory that for the external visibility of the operations
themselves, are under the world opinion evaluation.  Their behavior and perceptions are
often the only observable result. This consideratio n show clearly the importance to
assess by CAPRICORN Federation the impact on the ke y operational and territorial
factors also in the planning and exercises stages.

HLA High Level Architecture
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Operational Planning inOperational Planning in
CAPRICORNCAPRICORN

• CAPRICORN Project supports a methodical
simplification and an improved accuracy into the
military operational planning processes by
introducing intelligent CGF, Simulation and
stochastic Models of complex phenomena
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Human Behavior Modeling inHuman Behavior Modeling in
CAPRICORNCAPRICORN

CAPRICORN is devoted to develop Human
Behavioral Models covering different levels:

• Macro Models: representing the behavior of humans i n
groups and organizations

• Micro Models: in charge of controlling the behavior  of
individuals

• Meso Models: formal models of human behavior at a
level of aggregation and detail between the micro a nd
macro levels

• Linked Micro-Meso-Macro Models
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CAPRICORN MultilevelCAPRICORN Multilevel
ModelingModeling

CAPRICORN Modeling approach:
• The complexity of interrelationships among

different agents acts independently, but with high
degree of coordination and compliance with the
hierarchical command, control and supply chains.
This requires the design and implementation of
models much more advanced than currently
existing-one applying Multilevel Modelling
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CAPRICORN CIMIC & PSYOPSCAPRICORN CIMIC & PSYOPS
ModelingModeling

CAPRICORN focuses on the develop new models for CIMIC/PSYOPS

• The CAPRICORN Demonstrator is expected to be able to provide external
federated simulation system the ability to simulate, in a more realistic and
detailed way, the effects of CIMIC (Civil-Military Co-operation) and
PSYOPS (Psychological Operations) activities (i.e. the perception of the
presence on their territory by the different ethnic civilian groups). This
allows the Planner, or the Operations Commander, to choose among
different options with a higher degree of certainty thanks to the results
obtained by the simulator on the different alternatives and/or hypotheses.

• The CAPRICORN Demonstrator is expected to be tested in stand alone
mode and/or integrated in a HLA Federation in order to present the impact
of this approach directly combined with existing systems; at the same time
this approach allows to validate and verify the CAPRICORN developments
in term of interoperability capabilities.
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CIMIC Military Relevance &CIMIC Military Relevance &
CAPRICORN ProjectCAPRICORN 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/St.Petersburg, both for their value in the territ ory that for the
external visibility of the operations themselves, a re under the world
opinion evaluation.

• CIMIC are critical issues in S&R (Stabilization and Normalization)
operations as well as during Stabilization and Norma lization 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.I
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CIMIC (Civil Military Cooperation) is an operative function,
this means a military activity of homogenous character that,
combined with other, allows to support harmonic and effective
development of military operations.

• CIMIC is focusing on interaction among military forces and civil components
in crisis areas.

• Among operative functions it is critical to mention: C2, combat, support to
combat, intelligence, RSTA/RITSA (reconnaissance, surveillance, and target
acquisition/ reconnaissance, intelligence, surveillance, and target
acquisition), force protection, NBC (Nuclear Bacteriological and Chemical),
EW (Electronic Warfare), PSYOPS (Psychological Operations), PIO (Press
Information office), Logistics Support, etc.

CAPRICORN is devoted to answer the question:
IS IT POSSIBLE TO MANAGE CIMIC OPERATIONS WITH TO I NTEGRATION WITH OTER OPERATIVE
ELEMENTS (i.e. C2, Intelligence, Logistics…)?

  CIMIC Civil Military 
Cooperation Operative Function
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  CIMIC Civil Military Cooperation
Operative Function

• Support the relation between military and civilians
• Create synergies among governmental/international and NGOs

projects
• Create an interface between the commander and the civil environment
• Prepare favorable condition for area operation.

CIMIC have two major target:
• Create Consensus in Local Population: this aspect should be achieved by supporting

efficiency, economic capabilities and willingness in investing in development areas
• Create consensus in Domestic Public Opinion demonstrating that the profile of the military

forces is based on a civilizing approach supporting future common advantages
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PSYOPS
Psychological Operations

• PSYOPS the Mix of Psychological Activities planned during
peace, crisis or war, and directed towards target g roups of
enemies, friends or neutrals in order to influence attitudes and
behaviors that are related to their capability to a chieve political
and military objectives

• Without a doubt, psychological warfare has proven its right to a place of dignity in our military arsenal.
• In WWII we have seen many great changes in military science; it seems to me that not the least of these

was the development of psychological warfare as a specific and effective weapon
General of the Army Dwight D. Eisenhower

• There are but two powers in the world, the sword and the mind. In the long run the sword is always
beaten by the mind.

• In War, the moral is to the material as three is to one.
Napoleon Bonaparte
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   Example of Model for Mutual   Example of Model for Mutual
Influence amongInfluence among
GroupsGroups

The Attitudes among the IA are based on Fuzzy Representation and their interaction
are regulated y Artificial Intelligence techniques
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IA-CGF IA-CGF in CAPRICORNin CAPRICORN

CAPRICON is a R&D Project devoted to develop new CG F,
in addition CAPRICORN uses the following IA-CGF
Modules, already developed by Simulation Team :

•IA-CGF Units
•IA-CGF Human Behaviors
•IA-CGF Non-Conventional Frameworks
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IA-CGF IA-CGF UnitsUnits
IA-CGF Units  are a set of interoperable units with capability t o
be integrated in constructive simulation

– Police
– Gangs
– Local Population
– Rioters
– Insurgents
– Terrorist
– Local Authorities
– Warlord
– Criminal Organizations

– NGOs (CIMIC ops.)
– Civil Personnel (CIMIC ops.)
– Domestic/National Situation (for instance for troops moral):

• Population
• Media
• Lobbies

– International Public Opinion
– International Diplomacy
– New Threats (i.e. 2nd Generation Terrorists)

These are examples of 
non-conventional units 

controlled by IA-CGF
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IA-CGF Human BehaviorsIA-CGF Human Behaviors

Specific modules with IA-CGF Human Behaviors :
• Fear
• Stress
• Fatigue
• Training Level
• Aggressiveness

• Ethnic Factors
• Religious Factors
• Combat Skills/Experience

IA-CGF Human Behaviors operate as a set of further
characteristics to be added to each unit in constructive
simulation.
i.e. now in constructive simulation every unit in the scenario have infos about status and
type of ammo, by IA-CGF  it is added dynamic information about level of fear and stress
and the Units performing according to it
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IA-CGF Non-ConventionalIA-CGF Non-Conventional
FrameworksFrameworks

It is important to consider the integration in a sc enario of the
IA-CGF-Non-Conventional Frameworks  (IA-CGF-NCF), each
simulating specific events:

•IA-CGF CIMIC/HUMANITARIAN FRAMEWORKS
– Food Distribution
– Country Reconstruction

•IA-CGF Homeland Security and Civil Protection FRAMEWORKS
– Natural Disaster
– Evacuation

•IA-CGF PSYOPS and INTELLIGENCE FRAMEWORKS
– Integration with Sibilla© Serious Game for Intelligence Officers training

and PSYSOP simulating Population in town and Villages
In non conventional scenarios for particular training purposes.
We can imagine to have active different non conventional Frameworks,
in different locations, with different level of detail inside the
simulated theater.
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Stand Alone and Federated
Simulation

CAPRICORN is expected to be operate in different modes:
• Stand Alone
• Federate with Other Simulators

In fact it is necessary to consider
• 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 ot her LVC
(Live, Virtual Constructive) Immersive simulation t ools
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 Simulation Facing Challenges
in Operational Planning

The Interoperation among different Simulation Tools
provides addition benefits such as:

• Exponential increment in potential of CAPRICORN
Methodologies and Models for analyzing complex situation

• Improvements on Integration different efficient Models
• Virtual Environment for creating Realistic Simulation of PMSEII

It is still difficult to represent all the actors o perating on
the battlefield: the less tools are federated, the more it is

difficult.

PMSEII (Political, Military, Social, Economic, Infrastructural & Information
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Expected Benefits are:
• Capability to deploy simulation tools where need
• Resource Sharing such in a LEGO Style constructing blocks
• Development of very specialized tools, but open to integration

with other models
• Reduction of costs
• Reduction of humans in the loop to support simulation (i.e.

OPFOR, Analysts, Scenario Editors)
• Flexibility and Re-Use of models changing doctrines at least

in linear mode
• Integrability/interoperability Issues for CAPRICORN with

other Lvc-immersive Simulation Environments

Capabilities for CAPRICORN
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The final results of CAPRICORN Project are:

• Algorithms and models of PSYOPS, CIMIC and
HBR based on PIOVRA further Development

• Demonstration of CAPRICORN models operating
in a test scenario compliant with CAPRICORN
Specifications

• Definition of operational requirements
in terms of operation planning in  
stabilisation phases, crow control 
and violence control.

CAPRICORN DeliverablesCAPRICORN Deliverables
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CAPRICORN is an
EDA Proposal for an
innovative Research
Project with an
expected duration
of 28 months

0 12 24

Project Management

Capricorn Techniques, Models And
Algorithms

Capricorn Demonstrator
Development

Capricorn Experimentation And
Assesment 

ID CAPRICORN WBS Start End
WP000 PROJECT MANAGEMENT           -   28
WP200 CAPRICORN TECHNIQUES, MODELS AND ALGORITHMS 4 22
WP300 CAPRICORN DEMONSTRATOR DEVELOPMENT 6 26
WP400 CAPRICORN EXPERIMENTATION AND ASSESMENT 0 28

CAPRICORN Project OverviewCAPRICORN Project Overview
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The CAPRICORNThe CAPRICORN
ChallengesChallenges

CAPRICORN project involves several challenges
related to

•Human Behavior Modeling
•Multilevel Modeling
•Cimic & Psyops Modeling

In fact large scale simulation can Quickly Lead to
intractable size and computational unfeasibility
The experience of the CAPRICORN Partners
guarantees the capability to face these challenges
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CAPRICORN DeliverablesCAPRICORN Deliverables

Demonstration of CAPRICORN Models Operating
in a Test Scenario and related Experimentation

Reports and Analysis about CAPRICORN
Experimentation

Development of Models
and Algorithms Representing
CAPRICORN CGF

Implementation of CAPRICORN
Models in a Federation as
CAPRICORN Demonstrator

Deliverable Description Related Id WP Delivery T0+
[Month]

Responsible
Entity

D_010_5 Project Quality Management Plan WP010         3 DIPTEM

D_010_6 Intellectual Proprietary Right Planning WP010         4 DIPTEM
D_010_1 Central & National Project Progress Report WP010         6 DIPTEM
D_110_1 Italian Requirements on Simulation and CGF for Operation Planning WP110         6 MAST
D_120_1 French Requirements on Simulation and CGF for Operation Planning WP120         6 LSIS
E_010_1 Workshop in Italy for Presentation WP010         6 DIPTEM
D_010_2 Central & National Project Progress Report WP010       12 DIPTEM
D_130_1 EU MS Requirements Joint Requirements for Simulation and CGF in

Non-Article 5/San Petersburg Crisis Management Operations
Planning Tasks (Peace keeping, Peace Enforcement, Peace Making)

WP130       12 LSIS

D_140_1 Objective System Specification for CAPRICORN Project WP140       12 DIPTEM
D_140_2 CAPRICORN Paper for Exploitation WP140       12 LSIS
D_210_1 Review of Methodologies and technologies used in PIOVRA to be

reused and/or adapted for CAPRICORN
WP210       12 DIPTEM

D_210_2 State of the art for Human Behavior Models in a CIMIC and PSYOPS WP210       12 DIPTEM
D_410_1 Uses-Cases Definition WP410       12 LSIS
E_010_2 Workshop in France for Presentation WP010       12 LSIS
D_310_1 CAPRICORN System Specification WP310       15 LSIS
D_320_1 CAPRICORN SubSystem Specification WP320       15 MAST
D_330_1 CAPRICORN Architecture Specification WP330       15 LSIS
D_340_1 Definition of Metrics and Validation, Verification and Plans WP340       15 LSIS
D_010_3 Central & National Project Progress Report WP010       18 DIPTEM
D_220_1 New Models and Techniques WP220       18 LSIS
E_360_1 Integration Test WP360 20 MAST
D_360_2 Reports about the Validation and Verification WP360       20 MAST
D_420_1 Experimentation Definition WP420 20 LSIS
E_350_1 Developments WP350 20 MAST
D_350_2 User Manual WP350 22 MAST
E_430_1 Experimentation Execution WP430       22 MAST
D_360_3 CAPRICORN Brochure WP360       22 MAST
E_430_2 CAPRICORN Execution-Day on Site Italy WP430 22 LSIS
E_430_3 CAPRICORN Execution-Day on Site France WP360       22 LSIS
S_350_3 Capricorn Demonstrator WP350       22 DIPTEM
D_010_4 Central & National Project Progress Report WP010       24 DIPTEM
D_440_1 Results & Lesson Learned WP440       24 DIPTEM
E_010_3 Workshop in Italy for Exploitation WP010       24 DIPTEM
E_010_4 Workshop in France for Exploitation WP010       24 LSIS
D_440_2 Final Report WP440 24 DIPTEM
D_440_3 Executive Summary WP440 24 DIPTEM
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CAPRICORNCAPRICORN Plan Plan

EXPECTED
DURATION
28 MONTHS

CAPRICORN GANTT
0 5 10 15 20

WP000

WP010

WP100

WP110

WP120

WP130

WP140

WP200

WP210

WP220

WP300

WP310

WP320

WP330

WP340

WP350

WP360

WP400

WP410

WP420

WP430

WP440

Time [Months] 28 Months
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CAPRICORN
CIMIC And Planning Research In Complex Operational Realistic Network

SEGREDIFESA
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Marseille

DIPTEM
University of Genoa

Technical Committee

Management Group

MoD
Italy
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France

DIPTEM
Genoa University
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SLIE
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CAPRICORN TeamCAPRICORN Team
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DIPTEM

MAST
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