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Motivation

Customize any open source 3D rendering engine for Customize any open source 3D rendering engine for 
developing Military Simulations.developing Military Simulations.



Aim

Creation of gaming toolkit for near real-time 
visualisation of Entity Simulators and Wargames.

Entity Sml

Wargame Sml
Entity Sml



Overview

Brief: Wargaming and simulation
Problems with Commercial systems
Design Philosophy—Our Credo
Base Rendering Engine
Advanced Features (Wish list)
Delta 3D
Work Plan



Wargaming and Entity Sml

Historical war gaming and sml used by Germans in
WW-II.

Manual games
Predict outcome of war 
Tactical planning
Low cost training

US Army’s (Advanced Research Projects Agency 
(ARPA)).

Project for creating networked simulations 
War-games and entity simulators could interact with each other in a 
"virtual world."



Entity Sml

Computer systems which model operator control.
Graphical displays on a monitor or large screens.
Use full-scale models of the system of concern. 
Operator inputs  in real time.
Input devices are mock-up controls which are true 
replicas of the original controls.
DOF Robots used for motion.



War Games Sml

Computer programs model the interaction between forces 
such as army divisions. (Groups)
Forces modeled are controlled by operators representing 
force command staffs
Operators follow orders given by actual commanders at 
various different levels.
Played over a wide area network. 

Contd…



War Games Sml

Control instructions, which may or may not be in real time, 
are input by key board commands.

Results of interaction between entities are determined by 
programmed probabilistic relationships. 

Well known US war-game ModSAF 
(Modular Semi-Automated Forces)



DIS

Both types of simulations model a virtual world in which 
the forces or entities operate.
Distributed Interactive simulations use a network to bring 
entities represented by different computers into the same 
virtual world.
DARPA project attempt to merge the entity and war-
game simulators in the same virtual space.

The Combined Arms Tactical Trainer (CATT) facility is 
one such simulator which is a networked suite of 
simulators.



Collective trainers

These don’t fall under the category of war-games but are a no of 
entity simulators networked together in a virtual world to give 
collective training to a bunch of soldiers at once. 

limited tactical training ability
LIC training
CI operations
Guerrilla warfare

Enemy moving into 
killing ground

Instructor 
Station

Trainee



Problems with commercial 
Simulation Systems

Simulation systems priced with costs running into 
six figures for each application built.
Projects locked into the proprietary technologies.
No way to modify the underlying engine. 
Developers have to build  “work-arounds” to 
overcome problems with proprietary tools.
For off the shelf systems there are never any free 
upgrades.



Design philosophy

Keep everything open to avoid vendor lock-ins and 
increase flexibility.
Use a modular design so that anything can be swapped 
out as technologies mature at different rates and 
anything can be added.
Make it as generic as possible since it is not known what 
application it's going to have to support next.
Open source community as indirect developers.
Reusability of existing code and models



Our Approach

The basic idea is to get an engine at minimal cost yet be 
very good.
Developing our own ruled out.
Modifying an existing source code also ruled out.
Use open source projects as Building Blocks to get 
desired functionality and quality.
Windows DLL approach.



Benefits

Low Cost development
Less time Consuming
Comparatively little code needs to be written.
Our engine improves as the Open Source project is 
improved.



Challenges to our approach

Visualising base engine architecture.
Selecting the Base rendering engine from the hundreds on 
the net.
Determining exactly what extra features to add to the 
engine and How?
Creating and implementing the add-on architecture.
Identify existing open source projects for our add-on's



Base Engine Design
APPLICATIONS

RENDERING ENGINE API

AUDIO

OPEN AL

PHYSICS

OPEN DYNAMICS ENGINE

CHARACTER ANIMATION

CAL 3D

SCENE GRAPH

OPEN SCENE GRAPH

SCRIPTING

PYTHON,
RUBY,
PERL

HARDWARE SUPPORT

DIRECT 3D I/O CONTROLS

I/O CARD SUPPORT

NETWORKING

WINDOWS SOCKETS

WINDOW MGT

HARDWARE ABSTRACTION LAYER------DIRECT X. OPEN GL



Add-on enhancements

INTERSECTORS

HAT TRIPOD

ZPR LOS

GROUND CLAMP

DIS/HLA

RTI/CERTI

SFX (PARTICLE SYSTEMS)

SMOKE ROTOR WASH

SNOW RAIN FOG

BLAST WIND

POLYGON
REDUCER

ADVANCED AUDIO

ENVIRONMENTAL
AUDIO

DOPPLER 
EFFECT

SML RECORDER GIS CAPABLE

GEO SPECIFIC
TERRAIN MAP

ADVANCED LIGHTING

LIGHT LOBES

TIME 
DEPENDENT 

LIGHTINGLAT, LONG
DEPENDENT 

LIGHTING

VIDEO

AUDIO

USER ACTIONS

ROAD 
TOOL

WAVES

ADVANCED
DISTRIBUTED

LEARNING

Contd…



Add-on enhancements

MOTION MODELS

FLY DRIVE

GAME

ADVANCED 
HARDWARE 

OPTIMISATIONS

IPP

ADVANCED 
VEGETATION

GRAPHICAL
SCENE EDITOR

MOVING 
LEAVES

SHADOWS

NIGHT 
VISION

I/O
CONTROLS



Selecting the Base Engine

Support for popular 3D Visual database formats 
particularly the OpenFlight format.
Basic engine components such as:-

Audio support.
Basic Physics support.
Ease of manipulation of 3D objects.
Character animation.

Popularity with gaming community.
Visual studio.net support. (C++)



Our choice:

Delta3D uses OpenSceneGraph (OSG) for rendering.
High performance 3D graphics toolkit. 
Used in visual simulation, games, virtual reality, scientific 
visualization and modeling. 
Written in Standard C++ .
OpenGL as its underlying rendering API.



Physics

Physics performed by the Open Dynamics Engine (ODE) 
library. 
ODE is a high performance library for simulating rigid body 
dynamics.
C/C++ API. 
Used in several computer games, 3D authoring tools and 
simulation tools. 
Can realistically model several devices/physical phenomena, 
such as joints, springs, damping devices (e.g., shock absorbers), 
friction, gears, motors, and collisions. 
Useful for simulating vehicles, objects in virtual reality 
environments and virtual creatures



Audio

Open Audio Library (OpenAL) is a software interface to the 
audio hardware. 
Resembles the OpenGL API in coding style and conventions
Produces high-quality audio output, specifically multichannel 
output of 3D arrangements of sound sources around a listener.
Includes extensions to handle sound-source directivity and 
distance-related attenuation.
Effects --- Doppler, environmental effects such as reflection, 
obstruction, transmission, reverberation etc.



Character Animation

Cal3D animates characters.
Cal3D is a skeletal based 3D character animation 
library
Written in C++.
Exporters for most popular (both open source and 
proprietary) 3D database formats. 
The Cal3D C++ library loads exported files, build 
characters and run animations. 
Cal3D allows character animations, such as walking 
and running etc. 



Scripting

Scripting language  to allow advanced behaviors to be 
added to a game with a minimum of C++ programming 
on the developers’ part. 
Delta3D uses the Python.



FLTK is a cross-platform C++ GUI toolkit for 
UNIX®/Linux® (X11), Microsoft® Windows®, and 
MacOS® X.
FLTK provides modern GUI functionality without the bloat 
and supports 3D graphics via OpenGL® and its built-in 
GLUT emulation.

Crazy Eddie's GUI System is a free library providing 
windowing and widgets for graphics APIs / engines where 
such functionality is not natively available, or severely 
lacking. 

GUI

Ce GUI



Open 
producer

Open Producer is a cross-platform C++/OpenGL 
library that is focused on Camera control. 
Producer's Camera provides projection, field of 
view, viewpoint control, and frame control. 
Producer can be used in a multi-tasking 
environment to allow multiple Camera's 
Support for multiple display subsystems.



XML

Xerces-C++ is a validating XML parser written 
in a portable subset of C++. 
Xerces-C++ makes it easy to give your 
application the ability to read and write XML
data. 

http://www.w3.org/XML/


I/O

PLIB: A Suite of Portable Game Libraries.

Intersense provides a tracking library which 
can be used for i/o of generic trackers.

STEVE'S PORTABLE GAME 
LIBRARY. 



Block schematic Delta 3D



Work Plan
Phase: 1

Architecture
matches visualised base 

architecture

Enhancements 
supported

Yes

Yes

Start 
study

Works with .flt format
No

No

Check if engine
supports P&P
enhancement

Yes

No
Discard

Net survey:
Suitable  3D 

rendering engine

Selected 
3D rendering

engine

1.          Match 
Architectures. 
2.  Select one 
that gives max 

advantage

Visualise
base

architecture

Create Desirable 
Architecture with all 

visualised 
enhancements

Create consolidated 
3D engine

architectures

Assemble



Work Plan
Phase: 2 Add all 

compatible
projects, How?

Selected 3D 
rendering engine

Compiles 
ok

Search for 
open source

projects to add 
desirable features

Availability
of projects for enhanced

featuresNo

Yes
Select all
Available
projects

Compare features 
and performance 
with Lynx Prime

(Benchmark engine)

Are the 
projects best in 
their league

Yes

Are projects 
compatible

Yes

No

No

Discard

Customised 
3D engine 
ready for

testing

Mark for 
future 

development

Test customised
3D engine

features and 
performance

Compile
rendering

engine

Debug  and
recompile

code
No

Yes

Comparable 
Performance
and features

Yes

No

Random terrain 
Population

module



Work Plan
Phase: 3

Model terrain 
add features

Model 3D 
objects

Create basic AI

Demo simulation

Customised 3D 
engine ready 

for testing

Test with 
simple 

renderings

Expand rendering
to add advanced

features
Test demo
simulation

Documentation

Packaged
application
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Additional web links

Comprehensive graphics toolkit  URL
http://www.quantum3d.com/products/software/archive- 
do%20not%20post/vtree.html
Intel performance primitives (IPP); Retrieved May, 2007 
URL http://www.intel.com/cd/software/products/asmo-na/eng/302910.htm
Delta 3D ; Retrieved May, 2007 
URL http://www.movesinstitute.org
Wargames ; Retrieved June, 2007 
URL http://www.strategypage.com/military_photos/200522323.aspx
Defence Advanced Research Projects Agency ; Retrieved June, 2007 
URL http://en.wikipedia.org/wiki/DARPA.
Aviation Reconfigurable Manned Simulator (AVCATT); Retrieved June, 2007 
URL http://www.peostri.army.mil/PRODUCTS/AVCATT/.
Game; Retrieved May, 2007 
URL http://en.wikipedia.org/wiki/Half-Life_2
game ; Retrieved May, 2007 
URL http://www.quake4game.com/
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http://en.wikipedia.org/wiki/DARPA
http://www.peostri.army.mil/PRODUCTS/AVCATT/
http://en.wikipedia.org/wiki/Half-Life_2
http://www.quake4game.com/


Thank you
?????
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