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Objective

Better methods are needed for improving the
fusion and presentation of data required by
the battlespace Commander. One method is
to develop a 3D representation of the
battlefield. Increasing the speed and ease of
construction of 3D scenes to augment 2D
displays via “autogeneration” is key to this
next step of battlespace visualization (BSV).
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Background

Developed by LCDR Travis Rauch, USN

Rauch, T. M,, "Savage Modeling and Analysis Language
(SMAL): Metadata for Tactical Simulations and X3D
Visualizations,” Master’s Thesis, Naval Postgraduate
School, Monterey, CA, March 2006.

Application to research projects in the Scenario
Authoring and Visualization for Advanced Graphical
Environments (SAVAGE) Research Group (SRG) in the
MOVES Institute
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http://theses.nps.navy.mil/06Mar_Rauch.pdf

Purpose

Strategy for identifying tactical, physical and simulation-
oriented metadata for vehicles, terrain and entities in
virtual environments (VES)

Collects and organizes information necessary to create
and populate a 3D virtual environment

Equivalent XML and X3D representations for SMAL are
defined

r(m) < THE MOVES INSTITUTE




Related XML-Based Languages

e Military Scenario Definition Language (MSDL)

e Joint Command, Control and Communication
Information Exchange Data Model (JC3IEDM)

e Battle Management Language (BML)

e Tactical Assessment Markup Language
(TAML)
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Supporting Data and Metadata
Standards

e Dublin Core Metadata Initiative (DCMI)
e Resource Description Framework (RDF)
e Web Ontology Language (OWL)

e Geography Markup Language (GML)

e Joint METOC Broker Language (JMBL)
e Building Informational Model (BIM)
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SMAL Usage

Viskit event graph (EG) and Assembly modeling
tool for designing and running Discrete Event
Simulations (DES)

SavageStudio scenario-authoring tool
Savage and SavageDefense X3D model archives
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Role of SMAL in 3D Visualization
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Tree Structure from X3D Edit
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SMAL In XML Form

<X3D profile="Interchange' version="'3.0' mens:xsd=‘http://www.w3.org/ZOOl/XMLSchema—instance'
xsd:noNamespaceSchemalocation="http://www.web3d.org/specifications/x3d-3.0.xsd"' >

<head>
<meta/>
</head>
<Scene>
<WorldInfo info=""http://www.hazegray.org/worldnav/mideast/iran.htm#4" title="'Speedboat Iraq Idle'>
<MetadataSet containerField="'metadata' hame="'SMAL">
<MetadataString containerField="'value' name='version' value='1.0">
<MetadataString name='"appinfo' value="This is the version of SMAL employed, not of the model.'/>
</MetadataString>
<MetadataSet containerField="'value' name="EntityDefinition'>
<!-- Identifying metadata for the current simulation of interest -->
<MetadataSet containerField="'value' name="Classification'>
<MetadataString containerField="value' name="level' value='UNCLASSIFIED'>
<MetadataString name='appinfo' value='"UNCLASSIFIED, FOUO, CONFIDENTIAL, SECRET, or TOPSECRET"/>
</MetadataString>
<MetadataString containerField="'value' name='"reference' value=""http://www.hazegray.org/worldnav/mideast/iran.htm#4"' >
<MetadataString name='appinfo' value="The published source of classified information, if any, contained in the Metadata.'/>
</MetadataString>

<MetadataString containerField="'value' name='rationale" reference=""http://www.hazegray.org/worldnav/mideast/iran.hitm#4" value="All
information derived from a unclassified public source'>

<MetadataString name='appinfo' value="The specific element which contains the information classifying this document.'/>
</MetadataString>
</MetadataSet>
<MetadataSet containerField="'value' name="IdentificationParameters'>
<MetadataString containerField="'value' name="'name' value="'Speedboat Iraq Idle'>

<MetadataString name='appinfo' value="The plain language name of the vehicle this model represents, i.e. the base class (DDG-51), or
vehicle designation (M1A2).'/>

</MetadataString>

</MetadataSet>
</WorldInfo>
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https://savage.nps.edu/Savage/Tool

Resources Available

MAL/SMAL.html

SMAL schema documentation
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https://savage.nps.edu/Savage/Tools/SMAL/SMAL.html
https://savage.nps.edu/Savage/Tools/SMAL/docs/SavageModelingAnalysisLanguage1.0/Smal1.0.html
https://savage.nps.edu/Savage/Tools/SMAL/SavageModelingAnalysisLanguage1.0.dtd
https://savage.nps.edu/Savage/Tools/SMAL/SavageModelingAnalysisLanguage1.0.xsd
https://savage.nps.edu/Savage/Tools/SMAL/SavageModelingAnalysisLanguageDataTypes1.0.xsd
https://savage.nps.edu/Savage/Tools/SMAL/SavageModelingAnalysisLanguageEnumerations1.0.xsd

Contacts

Don Brutzman
Terry Norbraten

Curtis Blais
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Backup Slides
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SavageStudio Scenario Authoring

Savage Studio - C:'\javaapis'xmsf\SavageStudio‘run'SUB_1AvgRHIB

Locations
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Lemoore Index...

Communications And Sensors
Ships Civilian
Ships Military

Aircraft Fixed Wing
Avatars
Buildings
Ground Vehicles
Robots
Space
Submarines
Barriers
Zones
Routes

Conditionals

[ SMAL | Behavior | Placement |

IC

Classification
level |UNCLASSIFIED |
reference Jhﬂp:n\n\rww.fas.urg:‘manidod-\

IdentificationParameters
name [Ohio |
X3DArchiveModel
alternateBaseURL \hﬂps:ﬂsavage.nps,eduISubd
archive ]%ge ]
chapter [SSGN-Ohio-UnitedStates |
model (Ohio.x3d
section |Submarines |
PhysicalParameters
PhysicalConstraints
draft 6.4 |
grossWeight @
height (351 |
length [170.7
unitSystem \Metric
width [16.32
DynamicResponseConstraints
aerodynamicCenter \_U

centerOfBuoyancy (000 |
centerOfGravity |0 0 0 |
cruiseAltitude @
cruiseDepth E

cruiseSpeed !E
maximumAcceleration [1.3 | \
maximumaAltitude E
maximumbDeceleration ﬁ
maximumbDepth [E
maximumFuelCapacity @

maximumSpeed |25

maximumTurnRate |0 | J,
minimumTurnRadius [U_[

unitSystem |Metric |

TacticalConstraints

=)

hodl sl z ]

[l




Viskit Application

1.+ Wiskit Assembly Editor: SUB_1AvgRHIB_assembly
File Edit Help

Event Graph Editor ' A bly Editor ‘\ A bly Run ', Analyst Report ',

ode: |i| Zoarm: Initialize assembly runnet:

Event Graphs 4
-3 libhextidiskit, jar
-3 libhsimkit. jar
-3 BehaviorlibrariesTest
----- 6B MauticalChart(xML)

Pier{ <ML}
ScenarioManager (ML) .DI S
TerroristCellPlanner (ML) Ohio-1 Pinger

Explosiveladenyessel{xML)
Military PatrolCraft{xML)
MilikaryShip(XML)

+ -

-

Property Change Liskeners
-3 libhextidiskit. jar
-3 libhsirnkit, jar

Planner




Savage Studio Simulation Analyst Workflow

Tuesday, August 15, 2006
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Page 1



SAVAGE Mission Analysis
Language (SMAL)
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