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Q Preface

This manual is for persons who want to use the VR-Forces to run HLA federates. It is
oriented towards customers who simply want to run their applications with a minimum

of attention to configuration and network topology issues. Developers who need to
design network topologies for HLA exercises, develop HLA applications, or use the
RTIspy API should read MAK RTI Reference Manual.

This manual assumes that you are familiar with the command-line and graphical
windowing environments for your operating system.

For information about changes to the VR-Forces since this manual went to press, please

see VR-Forces Release Notes.

How the Manual is Organized

This manual is organized as follows:
Chapter 1, Introduction explains the purpose and focus of this manual.

Chapter 2, Installing VR-Forces supplements the installation instructions in VR-Forces
Users Guide.

Chapter 3, Running a Scenario explains how to load and run a scenario.

Chapter 4, Creating a Scenario explains how to create a simple entity-level scenario with
an entity and some tactical graphics.

Chapter 5, Assigning Tasks explains how to give the entities in your scenario some tasks.
Chapter 6, Writing Plans explains how to write entity plans and global plans.

Chapter 7, Creating an Aggregate-Level Scenario explains how to create a scenario tha tuses
aggregate-level modeling.

Chapter 8, VR-Forces Performance Issues discusses how you can improve performance.

VR-Forces Getting Started Guide vii



Preface — VR-Forces Documentation

Chapter 9, VR-Forces Utility Applications describes the Entity Editor, OPD Editor, and
Scenario Merge Tool.

Chapter 10, Tutorials and Example Scenarios describes the example scenarios provided
with VR-Forces.

VR-Forces Documentation

viii

VR-Forces documentation is provided as manuals in PDF format, online help, and
HTML class documentation. The PDF files are in the ./doc directory. The VR-Forces
documentation set is as follows:

* VR-Forces Documentation Center is your central starting point for accessing the VR-
Forces manual set. It has a documentation roadmap, tables of contents for all
manuals, and a master index to help you find references to subjects that are covered
in two or more manuals or locate the manual in which a particular topic is discussed.
All table of contents entries and index entries are live links to the manuals.

¢ VR-Forces Getting Started Guide is a quick introduction to VR-Forces. It covers the
basics of installing VR-Forces, running a scenario, and creating a scenario. It focuses
on helping new users avoid common mistakes.

¢ VR-Forces Users Guide describes how to install VR-Forces and configure license
management. It explains how to use the VR-Forces graphical user interface to view
simulations and how to manage aspects of VR-Forces that are not directly related to
creating and running scenarios.

* VR-Forces Scenario Management Guide explains how to create and run scenarios.

* VR-Forces Configuration Guide explains advanced features for configuring perfor-
mance and how to edit VR-Forces configuration files. It includes documentation of
the Entity Editor, OPD Editor, and Scenario Merge tools. It also explains how to
compose terrains and configure 3D models.

¢ VR-Forces Migration Guide collates API migration information for recent releases.

¢ Online help. The VR-Forces front-end, the OPD Editor, and the Entity Editor have

online help accessible from the Help menu.

¢ VR-Forces Developers Guide and APl documentation. Class documentation and
developers guides in linked HTML pages.

* VR-Forces Release Notes.

¢ VR-Forces First Experience Guide. A brief introduction to the most basic features of
VR-Forces. Provides less detail than VR-Forces Getting Started Guide.

¢ VR-Forces Entity Model Catalog. A catalog of all of the entities configured in the
Entity Editor with basic parameter details and a screen capture of the model.

VT MAK



Preface — MAK Products

MAK Products

VR-Forces is a member of the VI MAK line of software products designed to streamline
the process of developing and using networked simulated environments. The VT MAK
product line includes the following:

¢ VR-Link® Network Toolkit. VR-Link is an object-oriented library of C++ func-
tions and definitions that implement the High Level Architecture (HLA) and the
Distributed Interactive Simulation (DIS) protocol. VR-Link has built-in support for
the RPR FOM and allows you to map to other FOMs. This library minimizes the
time and effort required to build and maintain new HLA or DIS-compliant applica-
tions, and to integrate such compliance into existing applications.

VR-Link includes a set of sample debugging applications and their source code. The
source code serves as an example of how to use the VR-Link Toolkit to write applica-
tions. The executables provide valuable debugging services such as generating a
predictable stream of HLA or DIS messages, and displaying the contents of messages
transmitted on the network.

¢ MAK RTI. An RTI (Run-Time Infrastructure) is required to run applications using
the High Level Architecture (HLA). The MAK RTT is optimized for high perfor-
mance. It has an API, RTIspy®, that allows you to extend the RTT using plug-in
modules. It also has a graphical user interface (the RTT Assistant) that helps users
with configuration tasks and managing federates and federations.

¢ VR-Forces®. VR-Forces is a computer generated forces application and toolkit. It
provides an application with a GUI, that gives you a 2D and 3D views of a simu-
lated environment.

You can create and view local entities, aggregate them into hierarchical units, assign
tasks, set state parameters, and create plans that have tasks, set statements, and
conditional statements. VR-Forces also functions as a plan view display for viewing
remote entities taking part in an exercise. Using the toolkit, you can extend the VR-
Forces application or create your own application for use with another user interface.

¢ VR-Vantage™. VR-Vantage is a line of products designed to meet your simulation
visualization needs. It includes three end-user applications (VR-Vantage Stealth,

VR-Vantage PVD, and VR-Vantage IG) and the VR-Vantage Toolkit.

— VR-Vantage Stealth displays a realistic, 3D view of your virtual world, a 2D plan
view, and an exaggerated reality (XR) view. Together these views provide both
situational awareness and the big picture of the simulated world. You can move
your viewpoint to any location in the 3D world and can attach it to entities so
that it moves as they do.

VR-Forces Getting Started Guide ix
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— VR-Vantage IG is a configurable desktop image generator (IG) for out the
window (OTW) scenes and remote camera views. It has most of the features of
the Stealth, but is optimized for its IG function.

— VR-Vantage PVD provides a 2D plan view display. It gives you the big picture of
the simulated world.

— The VR-Vantage Toolkit is a 3D visual application development toolkit. Use it to
customize or extend MAK’s VR-Vantage applications, or to integrate VR-Vantage
capabilities into your custom applications. VR-Vantage is built on top of Open-

SceneGraph (OSG). The toolkit includes the OSG version used to build VR-
Vantage.

¢ MAK Data Logger. The Data Logger, also called the Logger, can record HLA and
DIS exercises and play them back for after-action review. You can play a recorded file
at speeds above or below normal and can quickly jump to areas of interest. The
Logger has a GUI and a text interface. The Logger API allows you to extend the
Logger using plug-in modules or embed the Logger into your own application. The
Logger editing features let you merge, trim, and offset Logger recordings.

¢ VR-Exchange™. VR-Exchange allows simulations that use incompatible communi-
cations protocols to interoperate. For example, within the HLA world, using VR-
Exchange, federations using the HLA RPR FOM 1.0 can interoperate with simula-
tions using RPR FOM 2.0, or federations using different RTTs can interoperate. VR-
Exchange supports HLA, TENA, and DIS translation.

¢ VR-TheWorld™ Server. VR-TheWorld Server is a simple, yet powerful, web-based
streaming terrain server, developed in conjunction with Pelican Mapping. Delivered
with a global base map, you can also easily populate it with your own custom source
data through a web-based interface. The server can be deployed on private, classified
networks to provide streaming terrain data to a variety of simulation and visualiza-
tion applications behind your firewall.

¢ DI-Guy™. The DI-Guy product line is a set of software tools for real-time human
visualization, simulation, and artificial intelligence. Every DI-Guy software offering

comes with thousands of ready-to-use characters, appearances, and motions. DI-

Guy enables the easy creation of crowds and individuals who are terrain aware,

autonomous, and react intelligently to ongoing events. Save time, money and create

outstanding simulations with DI-Guy. The DI-Guy product line includes the
following products:

— The DI-Guy SDK. Embed the DI-Guy library in your real-time application and
populate your world with lifelike human characters.

— DI-Guy Scenario™. Author and visualize human performances in a rich, user-
friendly graphical environment. Use DI-Guy Scenario as an end visualization
application or save scenarios and load them into your DI-Guy SDK enabled
application.
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— DI-Guy Al Generate crowds of autonomous characters to quickly populate your
worlds with hundreds and thousands of terrain-aware, collision avoiding DI-
Guys. Used as a module on top of DI-Guy Scenario and DI-Guy SDK.

— Expressive Faces Module. Enable DI-Guy characters to have faces that display
emotion, eyes that look in directions and blink, and lips that sync to sound files.

— DI-Guy Motion Editor. Create or customize motions to your particular needs in
an easy-to-use graphical application.
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How to Contact Us

xii

For VR-Forces technical support, information about upgrades, and information about

other MAK products, you can contact us in the following ways:

Telephone

Voice:
Fax:

Call or fax us at:

E-mail

Sales and upgrade information:
Technical support:
VR-Vantage support:

Internet
MAK web site home page:

License key requests:

Product version and platform information:

For the free, unlicensed MAK RTI:

MAK Community Forum:

Post

Send postal correspondence to:

617-876-8085 (extension 3 for support)
617-876-9208

info@mak.com
support@mak.com
vrv-support@mak.com

www.mak.com
www.mak.com/support/get-licenses.html

www.mak.com/support/
product-versions.html

www.mak.com/resources/bonus-
material/cat_view/16-bonus-materials/
24-mak-high-performance-rti.html

www.mak.com/community-forum/
T-forum.html

VT MAK
150 Cambridge Park Drive, 3rd Floor
Cambridge, MA, USA 02140

When requesting support, please tell us the product you are using, the version, and the

platform on which you are running.
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Document Conventions
This manual uses the following typographic conventions:
Monospaced Indicates commands or values you enter.
Monospaced Bold Indicates a key on the keyboard.

Monospaced Italic Indicates command variables that you replace with appro-
priate values.

Blue text A hypertext link to another location in this manual or
another manual in the documentation set.

{} Indicates required arguments.
[ ] Indicates optional arguments.

| Separates options in a command where only one option
may be chosen at a time.

(1) In command syntax, indicates equivalent alternatives for a
command-line option, for example, (-h | --help).
/ Indicates a directory. Since MAK products run on both

Linux and Windows PC platforms, we use the / (slash) for
generic discussions of pathnames. If you are running on a
PC, substitute a \ (backslash) when you type pathnames.

Italic Indicates a file name, pathname, or a class name.

sans Serif Indicates a parameter or argument.

> Indicates a one-step procedure.

Menu — Option Indicates a menu choice. For example, an instruction to

select the Save option from the File menu appears as:
Choose File — Save.

Click the icon to run a tutorial video in the default
browser.

Indicates supplemental or clarifying information.

Indicates additional information that you must observe to
ensure the success of a procedure or other task.

- n.@
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|§| Indicates that a section is valid only for entity-level simula-
tion.

@ Indicates that a section is valid only for aggregate-level
simulation.

Directory names are preceded with dot and slash characters that show their position with
respect to the VR-Forces home directory. For example, the directory vrforces4.3/doc
appears in the text as ./doc.

Mouse Button Naming Conventions

An instruction to click the mouse button, refers to clicking the primary mouse button,
usually the left button for right-handed mice and the right button for left-handed mice.
The context-sensitive menu, also called a popup menu or right-click menu, refers to the
menu displayed when you click the secondary mouse button, usually the right button on
right-handed mice and the left button on left-handed mice.

Third Party Licenses

MAK software products may use code from third parties. This section contains the
license documentation required by these third parties.

Boost License

Xiv

VR-Link, and all MAK software that uses VR-Link uses some code that is distributed
under the Boost License. All header files that contain Boost code are properly attributed.
The Boost web site is: www.boost.org.

Boost Software License - Version 1.0 - August 17th, 2003

Permission is hereby granted, free of charge, to any person or organization obtaining a
copy of the software and accompanying documentation covered by this license (the
“Software”) to use, reproduce, display, distribute, execute, and transmit the Software, and
to prepare derivative works of the Software, and to permit third-parties to whom the
Software is furnished to do so, all subject to the following:

The copyright notices in the Software and this entire statement, including the above
license grant, this restriction and the following disclaimer, must be included in all copies
of the Software, in whole or in part, and all derivative works of the Software, unless such
copies or derivative works are solely in the form of machine-executable object code gener-
ated by a source language processor.
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THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL THE
COPYRIGHT HOLDERS OR ANYONE DISTRIBUTING THE SOFTWARE BE
LIABLE FOR ANY DAMAGES OR OTHER LIABILITY, WHETHER IN
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS
IN THE SOFTWARE.

libXML and libICONV

VR-Link and all MAK software that uses VR-Link, links in libXML and libICONYV. On
some platforms the compiled libraries and header files are distributed with MAK Prod-
ucts. MAK has made no modifications to these libraries. For more information about
these libraries please see the following web sites:

¢ The LGPL license is available at: http://www.gnu.org/licenses/lgpl.heml.

+ Information about IconV is at: http://www.gnu.org/software/libiconv/.

¢ Information about LibXML is at: http://xmlsoft.org/.

Lua

VR-Forces and DI-Guy use the Lua programming language (www.lua.org). Its license is
as follows:

Copyright © 1994-2012 Lua.org, PUC-Rio.

Permission is hereby granted, free of charge, to any person obtaining a copy of this soft-
ware and associated documentation files (the “Software”), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom
the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.
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THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS
IN THE SOFTWARE.

Freefont OpenType Font Set

VR-Vantage applications and VR-Forces use the Freefont OpenType font set from the
Free Software Foundation. It is covered by the General Public License (GPL). For details,
please see: http://www.gnu.org/licenses/gpl.html

Third-Party Licenses for VR-Vantage Applications

VR-Vantage applications use a variety of third-party libraries. Developers who want to
use these libraries may be required to purchase developer’s licenses. Please see section 1.2

in VR-Forces Front-End Developers Guide for details.

xvi VT MAK



Q 1. Introduction

VR-Forces is a robust application with many features. We think it is pretty easy to use —
once you get to know it a bit. However, because it has so many features, which are docu-
mented in great detail in several manuals, you may be unsure where to start. And like any
application, VR-Forces has its quirks, which can trip up new users. So in this Getting
Started Guide we provide a simplified introduction to VR-Forces. We get you up and
running quickly and we point out some of the key things to do and to avoid. Once you
have gotten started, you can delve more deeply into the rest of the documentation to
learn more — or just explore the application on your own.

1.1. Guide to the VR-Forces Documentation Set

The VR-Forces documentation set is provided to all customers in PDF format. Docu-
mentation is in the ./doc directory and, in Windows, is accessible from the VR-Forces
shortcuts on the Start menu. Table 1-1 tells you which manual to use to find various
kinds of information about VR-Forces. VR-Forces Documentation Center is a central
resource for accessing all of the VR-Forces manuals. It contains tables of contents for each
manual and a master index that combines the indexes of all of the manuals. All of the
entries in the tables of contents and index are live links to the manuals. The documenta-
tion center also lets you open any of the individual manuals directly.

API documentation is provided in HTML format and is accessible from the Windows
Start menu or, for Linux and Windows, by opening ./doc/classdoc/index. html.

VR-Forces Getting Started Guide 1



Introduction — Guide to the VR-Forces Documentation Set

Table 1-1: Documentation roadmap

If you want to know:

Read this:

How to navigate the 2D and 3D views, attach
the observer to entities, change GUI settings
and so on. Everything about the GUI except
how to create and run scenarios.

How to create scenarios, assign tasks and sets,
and write plans.

How to use the SDK (APls).

How to add, change, delete, or configure entity
and object models and behaviors without
writing code.

How to optimize performance.

How to use the Entity Editor, OPD Editor, or
Scenario Merge utilities.

How to compose terrains using elevation data,
imagery, and feature data and save the terrains
to the MTF format.

How to upgrade from older versions of VR-
Forces.

High level information about component
models.

What the APl examples do and how to build
them.

Answers to frequently asked questions.

Which manual to look in to find specific infor-
mation.

VR-Forces Users Guide, online help

VR-Forces Scenario Management
Guide, online help, and video tutorials
at www.mak.com/
products/vrforces_tutorials.php

HTML APl documentation, class
documentation, header files

VR-Forces Configuration Guide

VR-Forces Configuration Guide

VR-Forces Configuration Guide, online
help in each utility

VR-Forces Configuration Guide and
online help.

VR-Forces Release Notes

Class documentation

Class documentation
http://www.mak.com/Isocial/forum/9-

simulate-vr-forces.html

VR-Forces Documentation Center

VT MAK



Q 2. Installing VR-Forces

A full VR-Forces installation requires installation of two modules, the VR-Forces applica-
tion (which includes the SDK) and the VR-Forces application data. You do not have to
install the SDK if you only want to use the VR-Forces application. You must install the
data. The application will not run without it.

The Windows version of VR-Forces and its plug-in applications install from a typical
installation wizard. The Linux version installs by uncompressing and untarring the appli-
cation and data files.

As you proceed through the installation process, be aware of the following issues:

* Make sure you install the correct versions of the VR-Forces applications.
¢ Install the applications in the correct order.
¢ Uninstall and reinstall applications in the correct order.

+ Set up licensing correctly.

*

If you are a developer, install the correct version of VR-Link and other required
libraries.

For details, please see Chapter 2 of VR-Forces Users Guide and the MAK web site at:
htep://http:/fwww.mak.com/install-guide.html. You can download an installation guide
from: http://www.mak.com/doc/installguide.pdf.

VR-Forces Getting Started Guide 3
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2.1. Make Sure You Have the Correct Application Versions

VR-Forces has separate installers for VR-Forces, VR-Forces data, and the B-HAVE
Module for VR-Forces. (The B-HAVE Module is an optional, extra-cost plug-in for VR-
Forces.) Developers must also install VR-Link. HLA users must install an RTI. You
might also have other MAK products such as VR-Vantage and MAK Data Logger.
Mismatched applications will not run correctly, or at all.

¢ Make sure that all installers were built with the same compiler.

* Make sure that the version of VR-Link you have installed is the same version used to
build VR-Forces.

¢ Make sure that the B-HAVE Module was built for your version of VR-Forces. (For
example, B-HAVE Module 4.3 for VR-Forces 4.3.)

If you are not sure which versions of the various MAK products go together,
please review the release notes for your version of VR-Forces and the product
version and build compatibility pages on the MAK web site:
heep://htep://www.mak.com/support/product-versions.html and
heep://htep://www.mak.com/support/build-compatibility.heml

mlo

2.2. Install Applications in the Correct Order

1 To install the VR-Forces SD.K, you must enter an installation code during the
installation process. Your MAK salesperson will provide the code when you are
given the download links or it will be included with your installation DVD. Be
sure that you have it before you start installing VR-Forces.

The correct order for installing VR-Forces is:

1. Install the VR-Forces application.

2. Install the VR-Forces data.

3. Install the B-HAVE Module for VR-Forces (if purchased).

2.3. Uninstall and Reinstall Applications in the Correct Order

If you must reinstall any of the VR-Forces applications (for example, because you have
received a patched version), then you must uninstall the applications in reverse order
before reinstalling the updated version.

4 VT MAK



Installing VR-Forces — Set Up Licensing

2.4. Set Up Licensing

All MAK products require that you run a license server and have the appropriate product
licenses. The MAK License Manager installer should have been provided with your VR-

Forces installers. If not, you can download them at:

*

Windows: ftp://ftp.mak.com/out/MAKLicenseManager-win-setup.exe

*

Windows: ftp://ftp.mak.com/out/MAKLicenseManager-win64-setup.exe

*

Linux: ftp://ftp.mak.com/out/MAKLicenseManager-linux-setup.tar.gz

*

Linux: fep://ftp.mak.com/out/MAKLicenseManager-linux64-setup.tar.gz
Complete instructions are provided with the License Manager software.

Plug-ins may be licensed separately from VR-Forces. Read their documentation for
licensing details. If you are installing the B-HAVE Module, you must read section 1.2,
“Installing the B-HAVE Module”, in B-HAVE Module for VR-Forces Users Guide for

licensing information.
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Q 3. Running a Scenario

This chapter explains the basic steps for loading a scenario, explores what is going on in
VR-Forces, and points you to the sections in VR-Forces Scenario Management Guide that
provide all the details. Chapter 4, Creating a Scenario shows you how to create a scenario.

To simulate entities in VR-Forces, you have to:
1. Start VR-Forces.
2. Load a scenario or create a scenario.

3. Run the scenario.

Some new users start VR-Forces and load a terrain database. Then they wonder
why most of the menu options are unavailable. To create or manipulate entities,
you must have a scenario loaded. Although there are some cases in which you
would just load a terrain database, they are the exception for typical use of VR-
Forces.

VR-Forces Getting Started Guide 7
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3.1. Start VR-Forces

To use VR-Forces, you start two executables: a front-end (the graphical user interface, or
GUI) and a back-end (the simulation engine). You can start them separately (indepen-
dent mode) or with one command or menu option (combined mode). In this guide, we
just use combined mode.

If you want to run VR-Forces using HLA, you may need to start your RT1 before
you start VR-Forces. If you are using the MAK RTI 3.4 or later, it will prompt
you to choose an RTT connection.

To start VR-Forces on Windows:

1. On the Start menu, choose Programs — MAK Technologies — VR-Forces 4.3 —
VR-Forces GUI + Simulation Engine.

If this is the first time that you are running VR-Forces, or if you have not previously
selected a default startup connection, the Simulation Connections Configuration
dialog box opens (Figure 3-1).

E Set As Auto Connect| ~ Connection Name:  DIS localhost

DIS localhost Protocol : oIS

DIS version 7
DIS Port 3000
HLA13RPR10O

Exerdise ID 1
HLA13 RPR 2.0 DIGuy

HLA 1516 Evolved RPR 2.0 Extended Aggregates Back-end Site Number 1 =
HLA 1516 Evolved RPR 2.0 =
LA 516 RPR10 Back-end Application Number 3001 z
HLA 1516 RPR 2.0 DIGuy Front-end Site Number 1 +
Front-end Application Number 3101 =
DIS Version 5 =

Network Interface Address |127.0.0.1

Advanced Network Settings

1

Destination Address 127,255, 255,255
Multicast Addresses
Send Buffer Size

Receive Buffer Size

Multicast TTL
[ use Asynchranaus 1/0

[] Use Absolute Time Stamps

[Ctawnch | [ caneel | [ cose |

Figure 3-1. Simulation Connections Configuration dialog box

2. In the Simulation Connections Configuration dialog box, select a connection
configuration. (You can create your own configurations, but for now use DIS or

HLA 1.3 RPR 1.0. If you use HLA, you must have separately installed an RTT.)
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Running a Scenario — Start VR-Forces

3. Click Launch. VR-Forces starts up (Figure 3-2). The Scenario Startup screen
provides shortcuts for starting a scenario or loading a scenario. If you do not want to
use the screen, click Close. That closes the Scenario Startup screen, not VR-Forces.

File Niew Create Entities Tssk Set  Simulation Settings Observer Intervisibility Help

DEY 0 X 66F8 &2 33| versee 18| smustonengne: (23001~ ] ° f B ] ' [0:00:00:00 ' Noeventscheduied| F [ 1 £ »ign
oo fpomven -] @B UEIES M= -5 9 8% 3% v s L@r OE @] Bl e » ]

|Objects List g x
a [ Blelalb]

Filter: Al Objects -

Name.

& Scenario Startup

4§ ® Create anew scenario from VR-TheWorld Online

Sarvers: Stotus Avsiable

SapessaOfspEzEH E>

. |
[l © createanewscenario ona local terrain
I (AN

SN L

T e e

Last Clcked Location 8 x

Lat: 45.000000
Lon: 45.000000
Alttude (m): 0.0000

Figure 3-2. VR-Forces window at startup

VR-Forces has a 2D view and a 3D view. The 2D view (called Plan View observer mode)
is the default view.

To start VR-Forces in combined mode on Windows or Linux from the command line:
1. Open a console window.
2. Change to the ./bin64 (or ./bin) directory.
3. Enter the following command:
vrfLauncher
For details, please see the following sections in VR-Forces Users Guide:

¢ Section 3.1, “The VR-Forces Program”
¢ Section 3.2, “Front-end and Back-end Concepts”
¢ Section 5.1, “Starting VR-Forces”.
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3.2. Load a Scenario

To get a quick feel for VR-Forces, load one of the example scenarios and run it.
To load a scenario:

1. On the Scenario Startup screen, select Load a Scenario, or in the VR-Forces window,
choose File — Load Scenario. The Load Scenario dialog box opens. It defaults to the
JuserData/scenarios directory. Each example scenario is in its own directory.

2. Select the MaklandCoordinated Attack directory.
3. Select MaklandCoordinatedAttack.scn (Figure 3-3).

&) Load Scenario
o0 UEEE -
A My Computer | | || MaklandCoordinatedAttack.scn
2 fweran Scenario Description:
MaklandCoordinatedAttack is a demonstration
scenario that uses ground, air, surface, and
subsurface entities. Ground and air entities attack
entrenched opposing force positions with naval
support.
A P-3 drops sonobuouys to fry to locate an opposing 1
force submarine. Then it drops naval mines to try to
destroy a second submarine.
A helicopter uses dipping sonar to dry to locate one
of the submarines. Then it drops a torpedo to attack
File name:  MaklandCoordinatedAttack.scn Open it 2
Files of type: [MAK Scenario Format (sen) =) [ cancel | C o remotz enfifies on:
Load Balancing:

Figure 3-3. MaklandCoordinatedAttack scenario selected

4. Click Open. The scenario is loaded and the Scenario Information dialog box is
displayed. It has a description of the scenario (Figure 3-4).
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File View Create Enties Jssk Set Simulstion Settings Observer Intervisibity Help
DY B X 6B FB &= 43 MapScale: 1:50,129 | Smulation Engine: @ | [0:00:00:00 | NoEventscheduied - & [} 1 Wi
Otserver 1[penven -] = (53] W ) & () B xwhe i@ o@% B B e oy zooam (&7

lobects Lt 5x ™
a [B]

Fiter
Name
B Aol Basc | Advanced
@ arsiaz
@ ar1 Smuiaton Terrain: [..\userData\terrains Wakiand.mtf
& sz E Scensrio Descrptn:

B AswrRw1
A cvin1 MaklandC kisa
0061 scenario that uses ground, air, surface, and
o062 subsurface entities. Ground and air enities attack
& o entrenched opposing force positions with naval
@ oz support
E ::f;‘:]" * A P-3 drops sonobuouys to try to locate an opposing
@ rorwz force submarine. Then it drops naval mines to try to
" destroy a second submarine.
) Ferw3
[t A helicopter uses dipping sonar to dry to locate one of
: & the submarines. Then it drops a torpedo to attack it
&
@ ma21
® ma22
® M1 -

Lot Ccked Locaton 5x

Qe simEnane ) Never show Agan
s 10.004055
Lon e00zs21
Altitude (m): 115.2745
Soi Type:

@ pefault | <% Enties

Figure 3-4. MaklandCoordinatedAttack scenario information

5. Close the Scenario Information dialog box. Now you can see the terrain and many
of the entities and tactical graphics in the scenario (Figure 3-5).

Ele View Create Entities Tosk Set Simulation Seffings Observer Intervisibility H

D BYHX 6BJB & @ rosde 12661 smissontrone:[E0L_+] 4

B

> [0:00:00:00 | NoEvent schedied - [ T
RIS & otoyysm 20vavT (G|

R

Nome
& Aol
& Aotz
@ a1

@ a2

& Aswrw1
i cin
o061
o062
& o

& o

& oisqued
& Forw
& Forw2
& Forws
[
b
s

® mat
® w2z
® w21

Last Clcked Location

Query SimEngine
Lat: 10.009065
Lon: 60.022821
Altude (m): 115.2745
Soi Type:

< Entities

< Default

VR-Forces Getting Started Guide

Figure 3-5. MaklandCoordinatedAttack scenario
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6.

Press e to zoom in until you can see the entities in the scenario a bit more clearly

(Figure 3-0).

Ele View Create Eniies Tosk Sct Simulation Settings Observer Intervisibiliy Help

DEYE X 66FB &% 43 Mpscl 15,90 smistonengnes[13001 ] - @ |- [0:00:00:00  : NoEvent schecuied | F [ 1
e i) = (@I I & @ 789 %% s LE@s O@N @ b

e w & owoysm oo G

[B]
Fiter
Name B |
& ansial
& anein
@ i
@ w2
@ Aswrwi
4 cunt
o061
o062
@ o
@ o2
& oisqued1
@ rowt
@ row2
@ row3
o
‘o
‘o
® mat
® M2
® vt -

Query SimEngine
Lat: 10011745
Lon: 0013717
Alttude (m): 242.6293
Soi Type:

< Default

< Entities

Figure 3-6. MaklandCoordinatedAttack scenario (zoomed in)

3.3. Run the Scenario

When the scenario is finished loading, you can run it.

» To run a scenario, choose Simulation — Run Scenario, or click the Run arrow on the
Simulation toolbar (Figure 3-7).

ap

Figure 3-7. Simulation toolbar

The entity icons begin moving. You will see transient icons that represent missiles, lines
representing munition fire and detonation, and other graphics.
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3.4. Understand the Scenario

In addition to displaying entities, objects, and graphics, VR-Forces provides a lot of
information about what is going on as a scenario unfolds. In this section we will cover
some of the ways to learn about a scenario.

3.4.1. Getting Information about Individual Entities

On the left side of the VR-Forces window is a toolbar with a set of panels for controlling
various aspects of the GUL The top panel is the Objects List panel. It has tabs that show
different views of the objects in the scenario.

1. Select the leftmost tab. It lists all entities.

2. Select (click) the entity named M2A2 1. In Figure 3-8, it is highlighted. (It is just to
the east of the town, advancing along a road towards the town.)

File  View Create

ies Task Set Simulation Settings Observer Intervisibility Help

D EWwE X ¢BFE i 43 MopSel: 116,92 - smuiationngne: [13001_~] i @ > [0:00:00:00  : NoEvent cheduied : F [ 1 -
ME N 4

ovserver 1[panven_+] o (810 W EHE ¢

Objects List B x
FaR IR

Name B B
B AH-64A2

® AR1

@ AR2

A ASWRWL

[ cvin1 =
DDG 1

DDG 2

% o

& o2

@ DiSquad 1

A FeFw1

7 FeFw2

A FeFw3

G

J oot )

10.013146
60.022594
Altituce (m): 115.8477

Soil Type:  [Paved Road ~

“®  Default | “® Entities

Figure 3-8. M2A2 1 advancing towards the town
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14

3. Choose Entities — Information. A dialog box opens (Figure 3-9). It has summary
information at the top.

@ M2A2 1 M2A2 Bradley IFV P\ No Current Tasks

&7 Mo Contacts Altitude (m): 116 |
Detailed Information ()
0Object Console

Figure 3-9. Entity Information dialog box

4. Expand the Detailed Information section (Figure 3-10). It has pages that describe
the entity’s state and what it is doing. The M2A2 is an individual entity. If it were an
aggregate entity, the dialog box would list its subordinates. At the bottom of the
dialog box is a console window. It displays messages that the entity has received.
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o P

Speed (km/h): 0.0
Altitude (m): 116

A No Current Tasks

& sensor Information

q' Embarkation

@ _1 M2A2 Bradley IFV
&7 Mo Contacts
Detailed Information
& Tasks MName
Q State Data Location(Lat (Dec),Lon (Dec),Alt (m))
Speed(km/h)
& Appearance Altutide MSL (m)
i Resources Velocity(km/h)

Acceleration(m/s*2)

Heading, Pitch, Roll (Deg)

Rotational Velocity(deg,/s)

Bounding Volume: L{m), W{m), H(m)

Bounding Velume Offset: X(m), ¥(m), Z(m)

Entity Id

EchelonId

Global Id

Force

Activity

Label

Entity Type

Guise

Independently Tasked
Under Fire

Has Plan

Rules of Engagement
DI Guy Character

DI Guy Appearance
Frozen

DR Algorithm

Value
10.013146, 60.022894, 116
0.0

116

000000
000000
2130,-13,02
000000
64,3225
0.0,00,-13
1:3001:44

7 M2A2, 1 Force
1:3001:44
Friendly
Unknown

1:1:225:2:1:1:0
1:1:225:2:1:1:0
True

False

True
fire-at-will

True
DrDrmPBvw (4)

Figure 3-10. Detailed entity information

You can display information dialog boxes like this for most objects.

For more information about displaying information about entities and objects, please see
Chapter 6, Managing Objects and Chapter 7, Viewing Entities and Entity Information, in
VR-Forces Users Guide.

VR-Forces Getting Started Guide

15



Running a Scenario — Understand the Scenario

3.4.2. Viewing Plans

Most of the entities in the scenario are moving. Entities move in response to directly
assigned tasks (called independent tasks) or tasks that are part of a plan. A plan is a list of
tasks and set data requests that an entity executes in sequence. A plan can also contain
tasks that are executed only under certain conditions.

To view the plan for M2A2 1:
1. Select M2A2 1.
2. Choose Entities — Plan. The Plan window opens (Figure 3-11).

[ Plan for M2A2 1

Tesk Set  Commands Embedded Entities  Conditions

M24A21
Wait-Duration Seconds-To-Wait:5
move-on-roads-to-location: destination={10.012514, 60.014123, 249.0528}:
Disembark All

Copy Plan

bl

Paste

Delete

Edit

Restart

Abandon

T

Plan Status: Executing

Figure 3-11. Entity plan

This plan is fairly simple. It tells the entity to wait a few seconds, then move to a location
using the road network. Then it disembarks some entities that are embarked on it.

For more information about tasks and plans, please see Chapter 5, Assigning Tasks and
Chapter 6, Writing Plans.
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3.4.3. Viewing Force Hierarchies and Relationships

All entities exist within the context of a force, usually just called Friendly and Opposing.

Some entities may be Neutral. (You can create up to 255 different forces.) The forces

emulate military hierarchies.

»  On the Objects List panel, select the Echelon View tab (Figure 3-12). This tab

shows the hierarchical arrangement of the entities by force. (The MaklandCoordi-
natedActtack scenario has a fairly flat hierarchy, so the figure also includes an example

of a more complex hierarchy.)

VR-Forces Getting Started Guide

Figure 3-12. Echelon View
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@® re 7R, 18 DI Squad, 1 Force
@ TE01 1 T80, 2 Farce
@ T2 2780, 2 Farce
@ TE03 3780, 2 Force
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3.4.4. Scenario Objects

In addition to entities, a scenario can contain tactical graphics. A specific subset of
tactical graphics — waypoints, routes, areas, phase lines, and obstacles — are also called
control objects. Entities can interact with control objects. For example, an entity can
move to a poing, or follow a route.

Figure 3-13 shows the list of objects on the Environmentals tab of the Objects List panel
and identifies some objects on the terrain.

File View Create Entities Tosk Sei Simulation Settings Observer Intervisibility Help

D oY E %X 6BF8 &2 83 s 12055 smimoncgns (1001 ] @ » [0:00:00:00  nocventschedied  F [ L Ll Il
oosenve 1fpenvien v = (B1S) W EHE & 5

(Objects List 8 x
a O]
i

Name i
B AH-6442 M
P Area Waypoint
4 ASWRWL
[ cvin1
DDG1
DDG2

la 9 %A usas LEEs OB @ B [Fm e » & ooy 1200 e

I

e ——

sape1sqo/spiezeH E>

|Last Clicked Location & x
Query Sim Engine

Lat: 10.012392

Lon: 60.018693
Altitude (m): 121.3734

“®  Default | “¥ Entities

Figure 3-13. Tactical graphics
For more information about objects, please see:

¢ Chapter 6, Managing Objects, in VR-Forces Users Guide
¢ Chapter 6, Overlays and Tactical Graphics, in VR-Forces Scenario Management Guide.
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@ 4. Creating a Scenario

This chapter and the next two are essentially an extended tutorial for creating a simple
scenario that uses entity-level modeling. Most of what you will learn also applies to aggre-
gate-level modeling. The finished scenario, GettingStartedExample, is distributed with
VR-Forces (./userData/scenarios/GettingStarted/GettingStartedExample).

Broadly speaking, VR-Forces has two ways to model people and machines,
entity-level modeling and aggregate-level modeling. Entity-level modeling
models individual people and machines and how they interact. You can combine
these individual entities into larger groups, called aggregates, but for the most
part entity interaction is modeled at the individual level. Aggregate-level
modeling models interactions between large groups of people and machines. For
the most part, it does not model the behavior of the individuals that make up
these groups.

[ )

For more information about these different ways to model entities, please see
Section 3.5, “Entity-Level Modeling and Aggregate-Level Modeling”, in VR-
Forces Users Guide.

To create a scenario, you must:

1. Choose a terrain.

2. Create entities.

3. Optionally, create control objects and overlay objects.
4. Tell the entities what to do.
5

Save the scenario.
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4.1. Create a Scenario

To create a scenario:

1. Choose File — New Scenario, or click the New Scenario button (1) on the File
toolbar. The Initial Scenario Information dialog box opens. By defauls, it opens in

JuserData/terrains, the directory that contains the terrain databases shipped with
VR-Forces.

2. In the file list, select Makland.mtf. (A MAK terrain file (MTF) packages together
information about a terrain and related imagery for convenient loading in VR-
Forces.)

Click Open. The New Scenario dialog box opens.

Give the scenario a name, such as myGettingStartedExample (Figure 4-1).

Basic Advanced

Scenario Name: myGettingStartedExample|

Simulation Terrain: .. juserData/fterrains Makland. mtf E]
o)

Simulation Model Set: [EnﬁtyLevel

Scenario Description:

Attach components to remote entities on: [no back ends. - ]

Figure 4-1. New Scenario dialog box

i Notice that the default simulation model set (SMS) for new scenarios is
EntityLevel. Later in this guide we will create a scenario using the
AggregateLevel SMS.
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6. We will skip the scenario description. The Advanced tab specifies a variety of default
scenario parameters, which we will accept. Click OK.

The window displays the terrain database that you chose (Figure 4-2).

Figure 4-2. Makland terrain, Plan View mode

7. Dress q to zoom out until you can see all of Makland (Figure 4-3).

Figure 4-3. Makland zoomed out
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8. Hold down the Shift key and click in the area outlined in Figure 4-3. The
observer zooms to that location.

9. Save the scenario. (It is a good idea to save your scenario frequently as you develop
it.)
a. Choose File — Save Scenario. A Save dialog box opens.
b. Click the create folder button.
c. Type a name for the folder, for example, myGettingStarted.
d. Select the folder.
e. Click Open.

f. By default, VR-Forces uses the name that you gave the scenario when you created
it as the name when you save it. Accept the default name or type a different one.

g. Click Save.

For complete details about creating scenarios, please see Chapter 1, Creating and Running
Scenarios, in VR-Forces Scenario Management Guide.

For details about MTF files, please see Chapter 13, Composing Terrains, in VR-Forces
Configuration Guide.
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4.2. Create an Entity

After you create a new scenario, you populate it with the entities you need to achieve the
goals of your simulation project.

To create a new entity:

1. Ifyou are not in Plan View observer mode, select it in the Observer Settings toolbar

(Figure 4-4).

| Observer 1[Plan View v] Q&Iﬁ]%é @]:'g: ~Bla 9O G Wt

Figure 4-4. Observer Settings toolbar

2. In the Makland terrain there is a town in the center of the peninsula. Zoom (press )
and drag the terrain to focus on it (Figure 4-5).

Figure 4-5. VR-Village

3. On the right side of the window, click the Entities Palette button. It expands to show
a list of entities that you can create (Figure 4-6).

4. In the Categories list, select Ground.

In the Force list, select Friendly.
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24
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In the list of entities, select M2A2 Bradley IFV. The cursor changes to show the icon
for an M2A2 Bradley.

Click on the terrain on the North/South road in the center of the town. An icon is
placed at that location. (When you are in create entity mode, you can continue
clicking to create multiple instances of the selected entity type.)

Right-click to exit create entity mode. The scenario now looks like Figure 4-7.
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Figure 4-7. New entity

For details about creating objects, please see Section 2.1, “Creating Objects,” in VR-
Forces Scenario Management Guide.
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4.3. Create Tactical Graphics

26

Tactical graphics are points, lines, and areas that identify locations on the terrain. An
entity can interact with these objects in various ways. One common use for tactical
graphics is to have an entity move to a point or along a route.

To create a route:

1. Choose Create — Waypoint. The cursor changes to show the waypoint symbol. A
Create Waypoint tab gets added to the right side of the window. We do not need to
use it for this exercise.

2. Click on the road at the intersection in front (North) of the Bradley (Figure 4-8).
Note that the cursor stays in create mode.

Figure 4-8. Vertex locations

3. Click on the intersection South of the Bradley, as shown in Figure 4-8.
4. Right-click to exit create mode.
5. Save the scenario.

For details about creating tactical graphics, please see Section 2.1, “Creating Objects,” in
VR-Forces Scenario Management Guide.
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4.4. Save the Scenario

The biggest mistake that new VR-Forces users make is to run a simulation before
they save it. VR-Forces prompts you to save new or changed scenarios before you
run them, but it does not automatically save them.

If you have not saved the scenario yet, save it now.
To save a scenario:

1. Choose File — Save Scenario or click the Save button on the file toolbar. The Save
Scenario dialog box opens.

2. Optionally, create a directory in which to save the scenario.
3. Select the directory in which you want to save the scenario.
4.  Give the scenario a name.

5

Click Save.

For details, please see Section 1.3, “Saving a Scenario,” in VR-Forces Scenario Management

Guide.

4.5. Tell the Entity What To Do

Entities know how to do some things without being told. If an entity detects an enemy
entity, it fires automatically (unless you have told it not to). If an entity is moving and it
detects another entity in its way, or an obstacle of some sort, it tries to avoid it. However,
to do anything really useful, you have to give an entity a task. You can give an entity tasks
by writing plans, or by assigning independent tasks.

This is an important enough subject that we will devote the next two chapters to it.
Please read on.
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5. Assigning Tasks

=

This chapter is an introduction to tasks and how to assign them. You can give an entity a
task by including it in a plan or by assigning it to the entity from the Task menu. We call
tasks that are assigned from the Task menu “independent tasks”.

The process of assigning a task is largely the same however you do it. We provide exam-
ples in this guide, but we really want to focus on the strategy for assigning tasks and plans
and alert you to common problems that new users have.

5.1. Independent Tasks

You can give an entity an independent task at any time. You can do it during scenario
creation and you can do it while a scenario is running. The most important things to
remember about independent tasks are that when you give an entity an independent task:

¢ It stops whatever it is doing and immediately begins to execute the new task (unless
the new task is a concurrent task).

+ If the entity is executing a plan, the plan is abandoned and the entity executes the
independent task. When it is finished with the task, it does not return to the plan.

b.1.1. Concurrent Tasks

Most independent tasks immediately override whatever an entity is doing. Concurrent
tasks are the exceptions to this rule. A concurrent task does not cancel an entity’s current
task. An entity executes the concurrent task while it continues to execute the task it was
working on. The primary purpose of concurrent tasks is to let an entity send a radio
message while it is executing a movement task. (All movement tasks are mutually exclu-
sive (that is, not concurrent).)
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5.1.2. Assigning an Independent Task

30

In our example scenario, the M2A2 Bradley vehicle is sitting on the road, doing nothing.
Now we will tell it to move to Waypoint 1.

1.
2.

3.
4.
5.

Select the Bradley.

Choose Task — Movement — Move to Waypoint (Direct). The Move To Waypoint
(Direct) dialog box opens (Figure 5-1). It lists the waypoints in the scenario.

Mowe To Waypoint (Direct)

Filter: [Waypoints

MName:

MName
Waypeoint 1
Waypoint 2

Figure 5-1. Move To Waypoint (Direct) dialog box
Select Waypoint 1.
Click OK.

Choose File — Save.

At this point nothing is happening, because the scenario is not running. However, you
can check the Entity Information dialog box for the Bradley (select the Bradley and press
i) to see that the task has been assigned (Figure 5-2).
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M2A2 1 M24A2 Bradley IFV Speed (kmjh): 0.0 A Move To Waypoint: "Waypoint 1"
@ &7 Mo Contacts Altitude (m): 150
(l iled Information =
| A Tasks Task Priority Status Category  Cancel
5 state Data 4 A Move-To Waypoint: "Waypoint 1" Active
8. appearance A Move-To Waypoint: "Waypoint 1" Active
| mﬁ Resources

& sensor Information

%' Embarkation

Figure 5-2. Entity Information dialog box

For complete details about task concepts and independent tasks, please see Chapter 7,
Assigning Tasks, in VR-Forces Scenario Management Guide.

5.2. Running the Simulation

The example scenario is still quite simple and does not do much. However, run it now to
verify that everything you did works as expected.

» To run the simulation, choose Simulation — Run Scenario. (If you have not saved the
scenario, VR-Forces prompts you to save it.)

The Bradley should move to the waypoint.

For details, please see Section 1.4, “Starting a Simulation,” in VR-Forces Scenario
Management Guide.
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5.3. Set Data Requests

32

Set data requests (sets for short) change the state of an entity. For example, you could set

an entity to the destroyed state, or restore an entity from a destroyed state to a healthy

state. Like tasks, you can issue sets from the Set menu or in plans. The main distinction

between a task and a set is that a set always takes place immediately and sets do not inter-

rupt tasks, except where logically expected, such as Destroyed or if you set a needed

resource to zero. For a quick example of using a set data request, do the following:

1.

NN s N

If the scenario is running, choose Simulation — Pause Scenario.
Choose Simulation — Rewind Scenario.

Select the entity.

Choose Set — Location. The Location dialog box opens.
Click someplace on the terrain.

Click OK. The entity jumps to the selected location.

Choose Simulation — Rewind Scenario. If you are prompted to save changes, click No.
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In Chapter 5, Assigning Tasks, we gave the entity in our simple scenario a single, indepen-
dent task. When we ran the simulation, it executed that task. What if you wanted the
Bradley to move to Waypoint 1 and then move to Waypoint 2? Could you give it two
independent tasks in the order you wanted them executed? No, because the second task
would override the previous one. You would have to watch the scenario and when the
entity completed the first task, give it the next task. What if there were many entities in
the scenario? Could you keep track of them all and give the appropriate task at the appro-
priate time? Probably not.

If you want entities to execute tasks without direct human oversight, you must give them
plans. In this chapter we talk about the types of plans, add a plan to our example
scenario, and then discuss using conditions in plans.

6.1. Choosing Between Independent Tasks and Plans

Here are some guidelines for choosing between independent tasks and plans:

¢ For simple scenarios with few entities or quick proof of concept actions: use plans or
independent tasks.

* For moderately to very complex scenarios: use plans.

¢ To script assignment of independent tasks: use global plans.

¢ While running a scenario: abandon an entity’s planned actions by assigning indepen-
dent tasks, by writing a new plan, or by the Abandon Plan command.
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6.2. Entity Plans and Global Plans

34

VR-Forces has two kinds of plans — entity-specific plans (entity plans) and global plans.
The two types of plans look similar. They both can include tasks, set data requests, and
simulation commands. They both can include conditional blocks. However, the way that
tasks are assigned and carried out is very different. It is very important that you under-
stand the differences.

In an entity plan:
¢ The entity owns the plan and it stays with the entity regardless of name or force
changes.
+ All of the tasks and sets apply implicitly to the entity.
¢ Tasks are executed sequentially as they are completed. In other words, task 2 is not
issued until task 1 is complete.
In a global plan:
¢ There is no ownership. Global plans automate entity-independent scenario manage-
ment.
¢ Tasks and sets are explicitly assigned to the entity that will execute them.

¢ All tasks are essentially independent tasks. They are sent to the assigned entities
sequentially, but without regard to what the entity is doing. If a global plan has
successive tasks for the same entity, they are sent in order, but the second task imme-
diately overrides the first task, just as if you assigned two successive tasks from the
Task menu.

If you want an entity to execute a series of tasks, one after the other, write an
entity plan.

For details about the ins and outs of using tasks, set data requests, and plans, please see
the following chapters in VR-Forces Scenario Management Guide:

¢ Chapter 7, Assigning Tasks
¢ Chapter 10, Sesting Entity State
¢ Chapter 11, Writing Plans.
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6.3. Write an Entity Plan

Previously, we assigned the Bradley vehicle a Move To Waypoint (Direct) independent
task. Now we will do the same thing using a plan. And to highlight the difference
between independent tasks and plans, we will give it a set data request and another task in
the plan.

To write the plan:
1. Select M2A2 1.
2. Choose Entities — Plan. The Plan dialog box opens (Figure 6-1).

" Plan for M2A2 1

Tesk Set  Commands Embedded Entities  Conditions
M2AZ2 1 Print

Copy Plan

N

Paste

Delete

Edit

Restart

Abandon

Plan Status: Executing Cancel

-~
=

Figure 6-1. Plan dialog box

3. In the plan window, choose Task — Movement — Move to Waypoint (Direct). The Move
To Waypoint (Direct) dialog box opens. It lists the waypoints in the scenario. (Figure
6-2).
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Move To Waypoint (Direct)

Filter: [Waypoims

MName:

MName
Waypeoint 1
Waypoint 2

Figure 6-2. Move To Waypoint (Direct) dialog box
4.  Select Waypoint 1.
5. Click OK. The task is added to the plan (Figure 6-3).

Plan for M2A2

Tesk Set  Commands Embedded Entities  Conditions

M2A21 i Print i

Move-To Waypoint: "Waypoint 1"

A Copy Block

Paste

Figure 6-3. Plan with task

6. In the plan window, choose Set — Position — Heading. The Heading dialog box
opens.

7. In the Heading text box, type 180.0.
8. Click OK. The set data request is added to the plan (Figure 6-4).
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Plan for M2A2

Tesk Set  Commands Embedded Entities  Conditions

M2A21 [ Erint ]

Move-To Waypeint: "Waypoint 1"
Set Heading=180.0 (Deg)

Copy Block

Paste

Figure 6-4. Plan with task and set data request

9. In the plan window, choose Task — Movement — Move to Waypoint (Direct). The Move
To Waypoint (Direct) dialog box opens.

10. Select Waypoint 2.
11. Click OK. The task is added to the plan. Figure 6-5 shows the final plan.

Plan for M2A2

Tesk Set  Commands Embedded Entities  Conditions
M2AZ2 1 i Erint ]
Move-To Waypeint: "Waypoint 1"
Set Heading=180.0 (Deg)
Move-To Waypeint: "Waypoint 2"

Copy Plan

Paste

Figure 6-5. Plan with task and set data request
12. In the Plan window, click OK.

13. Save the scenario.

Run the scenario. The Bradley moves to Waypoint 1. Then it changes its heading to 180°
and moves to Waypoint 2.
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6.4. Using Conditions in Plans

If you have a simple scenario in which you know everything that will happen and when it
will happen, you can write plans that script this process exactly. However, in many simu-
lations you do not know exactly what will happen and when it will happen. You probably
know that some things might happen and you know what you want entities to do if

certain events occur. You can plan for these events by putting conditional blocks in plans.

The three types of conditions supported by plans are:

¢ If.An If condition tests whether something is true at precisely the point when the
test is made. If the test is true, the tasks in the I£ block get executed. Use an I £
condition if you want to test a condition and respond to it only at a certain point in
a plan’s execution.

¢ When. A When condition is tested repeatedly during a scenario. If at any time the
condition being tested is true, the tasks in the When block get executed. Use a
When condition if you want to respond to an event, but you do not know when that
event will occur. The first time that a When condition is encountered in a plan, VR-
Forces registers it. Then VR-Forces begins to test it.

¢ While. AWhile is not really a condition. It is a loop. VR-Forces enters the loop if
a condition is true and repeats the tasks in the While block over and over as long as
the condition stays true.

The most important things to remember about using conditions are:

¢ If conditions get tested once — when the plan gets to the condition as it sequen-
tially moves through the plan. I £ conditions often do not work as expected because
of timing issues; they are tested too soon, or too late. If a condition is time-depen-
dent, you need to control for that issue in your planning — perhaps by using a When.

¢ When conditions do not get tested until they are registered. You should almost
always put When conditions at the beginning of a plan. This ensures that they get
registered before the entity starts executing its tasks. The only time you would put a
When condition in the middle of a plan is if you do not want VR-Forces to start
testing until the entity has done some other things first. (And even then you could
probably nest the When inside another When and put it at the beginning of the
plan.)

* While loops get tested at the start of each loop. For a While loop to be of value,
you must ensure that the task sequence in the loop allows it to complete and test the
loop’s condition. For example, suppose you put a Patrol Between task inside a
While loop. You want the entity to keep executing this task until the condition in
the loop is satisfied. However, since a Patrol Between task does not end on its own,
unless you have some other logic in the plan that can end the Patrol Between task,
the entity will just stay on this task, the plan will not progress to the end of the loop,
and the condition will never be tested.
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Remember, the VR-Forces plan editor ensures that the syntax of plans is correct, but it
cannot ensure that the logic of your plan is what you intend.

6.5. Global Plans

Earlier in this chapter, we explained the differences between entity plans and global plans
(“Entity Plans and Global Plans,” on page 6-34). Adding a task or set to a global plan is
slightly different from adding a task to an entity plan, but overall the mechanics of
creating global plans are similar to those for entity plans. In this section we focus on the
behavioral differences between global plans and entity plans.

The GettingStartedExample scenario (./userData/scenarios/GettingStarted/GettingStarted-
Example) has two global plans (Good Global Plan and Bad Global Plan) that demon-
strate how to write a global plan that does what you want and how to write one that does
not do what you want. (You can write as many global plans as you want to.)

In each plan, we create a second M2A2 entity and give it the same tasks as M2A2 1 —
move to Waypoint 1, set heading, and move to Waypoint 2.
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6.5.1. The Bad Global Plan
Let’s start by taking a look at the bad global plan.

1. Load the GettingStartedExample scenario.

2. Choose Simulation — Global Plan. The Global Plan dialog box opens (Figure 6-6).

(=} Global Plans |

Global Plan Simulation Engine MNew

Bad Global ... 1:3001

Good Globa... 1:3001 Edit

Delete

Figure 6-6. Global Plan dialog box
3. Select Bad global plan.
4. Click Edit. The plan is displayed (Figure 6-7).

("Bad Global Plan (on simulati

Commands  Conditions

Bad Global Plan i Print ]

When (SimTime(0:00:00:10) ») do
Create Object: Name: M2A2 2, Type: 1:1:1:225:2:1:1:0, Force: 1, Location: {13..,
Task Object M2A2 2 Task: Move-To Waypoint: "Waypoint 1"

Set Data Request; Object: M2A2 2 Request: Set Heading=180.000 (Deg)

Task Object M2A2 2 Task: Move-To Waypoint: "Waypoint 2"
endwhen Paste

Edit

Figure 6-7. Bad global plan

In Bad Global Plan, we wait until 10 seconds of simulation time have elapsed (so we put
everything in a When block), then create the entity and give it three tasks, just like in the
plan for M2A2 1. The plan looks like this:

1 When (SimTime(0:00:00:10) >) do
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2 Create Object: Name: M2A2 2, Type: 1:1:1:225:2:1:1:0, Force:
1, Location: {10.009850, 60.012666, 190}, Heading(Deg):
0.0, Clamped,

3 Task Object M2A2 2 Task: Move-To Waypoint: "Waypoint 1"

4 Set Data Request; Object: M2A2 2 Request: Set Heading=180.0
(Deg)

5 Task Object M2A2 2 Task: Move-To Waypoint: "Waypoint 2"

6 endwhen

Run the GettingStartedExample scenario. The following happens:
1. At the start of the scenario, the When block is registered.
2. After 10 seconds, the entity gets created.

3. It immediately changes heading (line 4), then immediately starts moving to
Waypoint 2 (line 5).
4.  Stop the scenario.

5. Rewind the scenario.

The entity never moved to Waypoint 1 because a global plan sends tasks without regard
to completion of prior tasks. The last task sent overrides all previous tasks for a given
entity. In this case, the Move To Waypoint 2 task overrides the Move To Waypoint 1task.
If you want an entity to complete each task before starting the next one, you must have
the plan evaluate task completion before issuing a new task.
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6.5.2. The Good Global Plan
Now let’s look at the good global plan.

mlo

42

1.
2.

In the Global Plan dialog box, select good global plan.
Click Edit. The plan is displayed.

Here is the plan:

1 When (SimTime(0:00:01:00) >) do
2 Delete Object: Name: M2A2 2
3 Create Object: Name: M2A2 2, Type: 1:1:1:225:2:1:1:0, Force:

1, Location: {10.009795, 60.012667, 190}, Heading(Deg):
0.0, Clamped,

4 Create Object: Name: Area 1, Type: 1:18:0:0:1:0:0:0, Force: 3,
First Point (of 4): {10.010156, 60.012632, 190},
Heading(Deg): 0.0,

5 When (Entity-In-Area: ,, Entity:"M2A2 2" Area:"Area 1") do

6 Set Data Request; Object: M2A2 2 Request: Set Heading=180.0
(Deg)

7 Task Object M2A2 2 Task: Move-To Waypoint: "Waypoint 2"

8 endwhen

9 Task Object M2A2 2 Task: Move-To Waypoint: "Waypoint 1"

10 endwhen

The Good Global Plan is designed to wait until the entity finishes moving to Waypoint 1
before it sends the next task. We do this by drawing an area around Waypoint 1 because
we can test to see if an entity is in an area. When the entity enters the area, we can assume
that it has finished moving to the waypoint. The plan is structured as follows:

1.

Everything is in a When block that does not get triggered until one minute of simu-
lation time has passed (line 1). (This is so the good global plan does not interfere
with the bad global plan.)

After one minute, we delete the entity created by the Bad Global Plan (line 2) and
then create a new entity for this plan (line 3).

We create the area around the waypoint (line 4).

We create a When block to test for when the entity enters the area (line 5). Inside
the block we set the heading (line 6) and add the Move to Waypoint 2 task (line 7).

The When block is not at the very start of the plan because we do not want to
create it until the entity and area that it references already exist.

After the nested When block, but within the main When block, we put the Move To
Waypoint 1 task (line 9).
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Run the scenario. The bad global plan runs, as you have already seen. After one minute,
the good global plan starts. The execution sequence is as follows:

1.

ANINAN I

I}

When the scenario starts, the main When block is registered.

After one minute, M2A2 2 is deleted and a new M2A2 2 is created.

Area 1 is created.

The Entity In Area condition is registered.

The entity is assigned the Move To Waypoint 1 task. It moves to the waypoint.

When the entity enters Area 1, the Entity-In-Area When condition is satisfied. The
entity’s heading is set and it is given the Move To Waypoint 2 task.

The entity moves to the waypoint.

There is actually a much easier way to give an entity a series of tasks from a global
plan. You can use the Issue Plan command to send an entire plan to an entity. It
will execute the plan just as if you had written a regular entity plan. However, we
did things the hard way in this section to emphasize how global plans process
commands and how important it is to use the correct logic in a global plan.

You could also create complex task management using Lua scripts. However,
scripting is beyond the scope of this manual. For details, please see VR-Forces
Scenario Management Guide.

While the global plans are executing, M2A2 1 is also executing its plan. You may notice
that when it gets to Waypoint 2, it drives a bit past the waypoint and displays an alert
icon. It drives past the waypoint because M2A2 2 is already there, so it cannot move
precisely to the waypoint. It displays an alert icon to indicate that a message has been sent
to its console (Figure 6-8). The message says that it could not complete the task because
there was an obstruction (M2A2 2). When you give entities tasks, whether as indepen-
dent tasks or in plans, be aware that if multiple entities are moving to the same location,
they will have to avoid each other and may not be able to complete the task as expected.

[ )

If you have B-HAVE installed, you might not see an alert icon. M2A2 1 will still
avoid M2A2 2 and if you open the Entity Information dialog box and set the

notification level to Info, you will see messages when M2A2 1 starts avoiding
M2A2 2.
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M2A2 1 Giving up on movement task -- destination is inside stationary obstruction.

'Y

Motify Level: Answer Questions| |Copy to Clipboard...

Figure 6-8. Entity console message

o) M2A21 [
@ M2A21 M2A2 Bradley IFV Speed (km/h): 0.0 A No Current Tasks
%‘.‘;'fNo Contacts Altitude {m): 190 /1, M2A2 1 Giving up on movem
Detailed Information ()
Object Console =

For more information about global plans, please see Section 11.5, “Creating Global

Plans,” in VR-Forces Scenario Management Guide.
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Scenario

This chapter is a tutorial for creating a scenario that uses aggregate-level modeling. It
assumes you have completed the GettingStartedExample and skips some of the paren-
thetical comments and notes provided in previous chapters. The finished scenario,
GettingStartedAggregateExample, is distributed with VR-Forces
(./userData/scenarios/GettingStarted/GettingStartedAggregateExample).

7.1. Create an Aggregate-Level Scenario

The process for creating an aggregate-level scenario is the same as that for an entity-level
scenario, except that you choose an SMS that supports aggregate-level modeling.

Aggregate-level simulation requires use of HLA Evolved. If you have not installed
an RTI, you must do so to complete this tutorial. We recommend the MAK RTL.
Install and configure your RTT according to the instructions provided with it. If
you are using the MAK RTT, it will automatically start when you launch VR-
Forces.

jmle

1. If VR-Forces is running, close it. Aggregate-level scenarios require HLA Evolved, so
you need to restart VR-Forces with the proper protocol.

2. On the Start menu, choose Programs — MAK Technologies — VR-Forces 4.3 —
VR-Forces GUI + Simulation Engine. The Simulation Connections Configuration dialog
box opens (Figure 7-1).
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Front-end Application Number 3101

=l Connection Name: DI localhost

DIS localhost protoce : -

DIS version7

DIS Port 3000 :

B F— . .
Il HLA 1516 Evolved RPR 2.0 Extended Aggregates Backend Site Number L T

HLA 1516 RPR 10 Back-end Application Number 3001 :

HLA 1516 RPR 2.0 DIGuy Front-end it Number 1 =

DIS Version 5

Network Interface Address [127.0.0.1

Advanced Network Settings

4

Destination Address  127,255,255.255
Multicast Addresses
Send Buffer Size

Receive Buffer Size

A [ [

Multicast TTL
[7] Use Asynchranous 10

[] use Absolute Time Stamps

[tanch ][ canesl ][ cose |

Figure 7-1. Simulation Connections Configuration dialog box

In the Simulation Connections Configuration dialog box, select HLA1516 Evolved
RPR 2.0 Extended Aggregates.

Click Launch. VR-Forces starts up. (If you are using the MAK RTTI, the Choose RT1I
Connection dialog box opens. Select the rtiexec connection that you want to use.)
The Scenario Startup window opens.

Select Create a New Scenario on a Local Terrain. The Initial Scenario Information
dialog box opens.

In the file list, select Makland.mzf.
Click Open. The New Scenario dialog box opens.
Give the scenario a name, such as myGettingStartedAggregateExample.

In the Simulation Model Set list, select AggregateLevel (Figure 7-2).
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Basic | Advanced
Scenario Name: myGettingStartedAggregateExample
Simulation Terrain: .. JuserData fterrains/Makland. mtf
l Simulation Model Set: lnggregateLeuel - ]
TSCENGNG DESCTuon: VIE‘EW
Attach components to remote entities on: [no back ends. V]
o

Figure 7-2. New Scenario dialog box, AggregateLevel SMS
10. Click OK. The scenario loads and the window displays the terrain database.

11. Zoom in or out until the window displays approximately the area shown in Figure

7-3.

Figure 7-3. Makland
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12.

13.

14.
15.

16.

Choose View — Observer Views Panel. The Observer Views Panel is added to the left
side of the window.

Click the Add button (#). A view is added to the window. Any time you click the
view, VR-Forces will change the window display to match the view you saved.

'Observer\!iews‘ E
=k S ™

1 - Absolute

Figure 7-4. Observer Views Panel
Select the view.

Click the Star button (¥). The scenario will automatically jump to this view when
you open it.

Save the scenario.

7.2. Create Entities

The process for creating entities in an aggregate-level scenario is the same as for entity-
level scenarios. The list of available entities is different. Most of them are aggregates!

1.

2
3.
4

48

Click the Entities Palette button.
In the Categories list, select Ground.
In the Force list, select Friendly.

In the list, select Tank CO US. This entity represents a company, but it cannot be
broken down into its individual platoons, squads, tanks, and so on. It is simulated
solely at the aggregate level, hence, aggregate-level modeling.

Click on the terrain approximately as shown in Figure 7-5.
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Tank CO RU

Tank CO US

Figure 7-5. Tank companies
6. In the Entities Palette, change the Force to Opposing.

7. Add a Tank CO RU north of the friendly force entity. Notice that in addition to its
icon, each entity has a set of gumball charts that display status of its health and
resources.

8. Open the Plan window for each entity.

9.  Give the friendly force entity a Move to Location (Direct) task to move north of its
current position, to approximately where the opposing force entity is.

10. Give the opposing force entity a Move to Location (Direct) task to move south to
approximately where the friendly force entity is.

11. Save the plans.

12. Save the scenario.
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7.2.1. Run the Scenario

Run the scenario. As it progresses, the entities approach each other. When they detect
each other, they engage in combat, shown by the attack indicators (Figure 7-6). Zoom in
to get a better look.

Figure 7-6. Attack indicators

Select the friendly force entity. VR-Forces displays range rings that show the extent of its
sensors and weapons (Figure 7-7). (Entities in entity-level scenarios also display range
rings.)
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Figure 7-7. Range rings

Zoom in on the entity until you can see a green ring around it (Figure 7-8). This is its
footprint. The footprint represents the physical area that all the subordinate members of
the aggregate would take up if they were being simulated individually. If part of the foot-
print is flashing, this indicates where it is being attacked.

Figure 7-8. Footprint
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As the battle progresses, you will notice that the segments of the gumball charts start to
change color. Figure 7-9 illustrates the meaning of gumball charts.

Personnel
@ No problems
Ammunition
@ Some problems Weapons
O Major problems POL (fuel)
Green: 85% or better
. Unable to complete mission Yellow: 70 - 84%
Red: 50 - 69%

Black: less than 50%
White: Not applicable or no information

Figure 7-9. Gumball charts

Select the opposing force entity. Press i to display its Information dialog box (Figure 7-
10). The dialog box has the same layout as the dialog box used for entity-level entities.
The Summary section has information that is not provided for entity-level entities. This
includes the gumball charts and a health indicator (the green bar next to the gumball
charts). Notice that in this figure the green bar is at about 80%, because the entity is not
at full health. The various pages of detailed information are different than those in an
entity-level scenario. This is because aggregate-level scenarios model entity resources and
combat differently than entity-level scenarios do, so the information you need to under-
stand them is different.

For complete information about aggregate-level warfare, please see Chapter 5, Simulating
Aggregﬂte-Level Entities, in VR-Forces Scenario Management Guide.
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% arco2 5

ARCO 2 Tank CO RU a Move to {10.267586, 60.218920, 99}
/0 e
0@ — Travel
Detailed Information =
P Tasks Personnel Equipment Weapons
@ State Data Personnel
Q@ Subordinates Name Amount
| & personnel & Equipment officers I
ﬁh Supplies WOs
ncos I
©+ Combat Capability Enlisted |
Engagements
** Sensor Information
"4 Embarkation
Casualties
Type Mumber
Killed 3
Captured 0
Wounded 5
Missing 0
Object Console @

Close

Figure 7-10. Information dialog box for aggregate entity
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/7.3. Create Combat Engineering Objects

54

The aggregate-level SMS supports all of the tactical graphics that the entity-level SMS
does. Aggregate-level scenarios also have a completely separate list of objects that you can
add to a scenario — combat engineering objects (CEOs). You can add CEOs to scenario
like you would a tactical graphic, by drawing them on the terrain, or they can be created
as part of the simulation by entities that have the resources to create them.

In this part of the tutorial you will learn about both ways to create CEOs. You will also
learn how entities can breach obstacles.

For complete details about creating CEOs, please see Section 5.2, “Combat Engineering
Objects,” in VR-Forces Scenario Management Guide.

1.
2.
3.

If the scenario is running, pause it and rewind it.
Click the saved view to reset the extents of the terrain.
On the Entities Palette, set the force to Opposing and select Eng Mob Aug CO.

Place the entity as shown in Figure 7-11.

® N oW

Figure 7-11. Eng Mob Aug CO

Zoom in on the engineering company.
Click the Hazards/Obstacles Palette.
Select Barbed Wire.

Draw a line as shown in Figure 7-12.
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Figure 7-12. Barbed wire

9. Save the scenario.

1.3.1. Breaching an Obstacle

You have now created a combat engineering entity and a combat engineering object.
Now we will have the entity breach the barbed wire obstacle.

1. Open the Plan window for the engineering company.

2. Choose Task — Combat Engineering — Breach Obstacles. The Breach Obstacles dialog
box opens (Figure 7-13).

Constructs a breaching lane accross one
or multiple obstades.

Location

(=

Figure 7-13. Breach Obstacles dialog box

3. Click Define. The cursor changes to draw mode and the Create Breach dialog box
opens or becomes available.
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5
6.
7
8

Draw a two-point line that bisects the barbed wire (Figure 7-14). After the second
click the line disappears. This is because it is not being created now. The dialog box
button now says Edit and the text next to it says Defined, so you know the action
was successful.

[create Breach ]|
S y
= =] (@ i

Lat Lon T
1 10312364 60.299894 /ftj
2 10.308547 60300123 2
]
4
=
&
F
b
Attach Next Point to Mouse g
[TemainProfie] [ create ] [ cancel

Figure 7-14. Breach line
Click OK. The task is added to the plan.
In the Plan window, click OK.

Save the scenario.

Run the scenario.

The combat engineering entity moves towards the barbed wire. VR-Forces draws a
breach line where you defined it (Figure 7-15).

1.
2.
3.

Select the barbed wire object and open its Information dialog box.

Expand the Detailed Information section.

Select the Engineering Object Information page.

The Breached status is Not Breached. After about 9 minutes of simulation time, the
status changes to Breached. (Use the Time Multiplier Toolbar to speed things up.)
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vy Barbed Wire 1 Barbed Wire

=
m Length (m): 1035.37

Detailed

[ 5 state pata Name Value

5 Attached To Percent Complete 100%
i, Enginesring Object Informatan | | Breached Breached
Marked Not Marked

T oS
Width (m) 20
Height (m) 20

Figure 7-15. Information dialog box for engineering object

1.3.2. Simulating Creation of a Combat Engineering Object

In the previous section, you created a combat engineering object by hand, like you would
create a tactical graphic. This is useful if you want to set up a scenario with CEOs in
place. However, in the real world, creating CEOs takes time and resources and you may
want to simulate the planning and logistics required to create them. VR-Forces entities
can create CEOs during a simulation using various types of construction materials. This
part of the tutorial shows how this happens.

1.
2.

If the scenario is running, pause it and rewind it.
Click the saved view to get back to the starting view.
On the Entities Palette, set the force to Friendly and select Eng Mob Aug CO.

Place the entity as shown in Figure 7-16.
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Figure 7-16. Eng Mob Aug CO

Zoom in on the engineering company.
Open its Plan window.

Choose Task — Combat Engineering — Construct Fortified Line. The Construct
Fortified Line dialog box opens. The Location is specified as “Not defined”.

Click Define. The Create Fortified Line dialog box opens and the cursor changes to
draw mode.

Draw a line as shown in Figure 7-17.
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Figure 7-17. Fortified line

10. Click Create.

11. Click OK.

12. In the Plan window, click OK.
13. Save the scenario.

14. Run the scenario.

The engineering company moves towards the location of the fortified line that it is
supposed to construct. A line is added to the window.

1. Select the fortified line and open its Information dialog box.
2. Expand the Detailed Information section.
3. Select the Engineering Object Information page (Figure 7-18).

The dialog box displays the completion status. Creating a CEO can take many hours of
simulation time depending on its size and complexity. Increase the Time Multiplier to
15. It took about 26 minutes of simulation time to reach the 3% completion level shown
in the figure.
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Figure 7-18. Fortified Line Information dialog box

Open the Information dialog box for the engineering entity and select the Supplies page.
Note that as the completion percentage of the fortified line increases, the quantity of
construction material for the entity decreases.

You have now explored several aspects of aggregate-level modeling. For complete infor-

mation, see the conceptual material in VR-Forces Users Guide and the several chapters
devoted to aggregate-level modeling in VR-Forces Scenario Management Guide.
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This chapter is a brief introduction to the major factors that affect performance. Chapter
1, Optimizing Performance, in VR-Forces Configuration Guide discusses performance
issues in detail.

8.1. Terrain Database Size

[ )

VR-Forces loads a copy of the terrain database for each front-end and back-end execut-
able. Therefore, in a combined mode session it loads two copies of the database. The
larger the database, as measured by the number of polygons and features, the more
memory it will take, resulting in less memory available for simulation and display tasks.
You can alleviate this problem somewhat by running the front-end and back-end on
different computers.

If the terrain that you want to load is too large to fit into memory, you will have to reduce
the number of polygons or features, or both to a manageable level. Depending on how
the terrain was created, you may be able to optimize it to improve performance.

You might also be able to use a paged or streaming terrain instead of a static terrain.

The 64 bit version of VR-Forces can load much larger terrains than the 32 bit
versionscan.

For information about paged and streaming terrains, please see Section 3.12.4, “Using
Large Terrain Databases,” in VR-Forces Users Guide, and Chapter 13, Composing Ierrains,
in VR-Forces Configuration Guide.
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8.2. Scenario Size

The size of a scenario affects performance in several ways. The more entities and objects
in the scenario, the harder the back-end has to work to simulate them and the longer it
takes for the front-end to update the display as entities change their state.

The effect of large numbers of entities is highly dependent on what they are doing. If
many entities are moving at the same time, it places a greater load on VR-Forces than if
only some of them are. If many entities are moving in proximity to each other, the
increased calculations required for obstacle avoidance affects performance.

You can improve performance for large scenarios by spreading the simulation load over
several back-ends. For information about load balancing, please see Section 1.2.3, “Load
Balancing a Scenario,” in VR-Forces Scenario Management Guide.

8.3. Simulation Protocol and Network Considerations

62

VR-Forces supports DIS and HLA. Each has its pros and cons.

DIS does not require any additional software, so it is easy to use out-of-the-box.
However, DIS requires that entities send a complete state update (heartbeat) at regular
intervals (typically every 5 seconds) even if their state has not changed. In large scenarios,
this can flood the network with update messages, which can result in dropped packets.

HLA is more efficient than DIS. It does not require a heartbeat. Unless an application
asks it to send a complete state update, HLA only sends data when an entity’s state
changes and it only sends the data that has changed. To use HLA, you must install an
HLA RTI, which is available from various software vendors (including VT MAK). This
requirement introduces additional installation and configuration effort.

VR-Forces supports the use of HLA Data Distribution Management (DDM) as a means
of managing large numbers of entities dispersed over wide areas. For details, please see
Section 1.4, “Filtering Entities Using Interest Management,” in VR-Forces Configuration
Guide.

VR-Forces supports the HLA 1.3 specification, the SISO DLC version of the IEEE 1516
specification, and HLA Evolved (IEEE 1516-2010).
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VR-Forces includes the following utility applications to help you with common tasks:
+ Entity Editor
+ OPD Editor
¢ Scenario Merge.

The utilities are in the ./bin directory and, on Windows, can be started from the VR-
Forces/Tools submenu on the Start menu.

9.1. The Entity Editor

VR-Forces organizes entities, tactical graphics, and other simulation objects and all the
supporting configuration files they need into simulation model sets (SMS). The Entity
Editor lets you edit the objects in an SMS and helps you create new objects. Using the
Entity Editor is the simplest way to add new systems to entities, such as weapons and
sensors. It lets you:

+ Add forces and specify force assignment.

¢ Assign categories for the Create menu and Entity Creation Palette.

¢ Specify the icon an entity uses.

+ Specify core entity attributes.

¢ Edit DI-Guy character type, appearance, and animation.

¢ Create and edit aggregates.

+ Edit aggregate formations.

¢ Create new simulation model sets.

For complete instructions for using the Entity Editor, please see Chapter 5, Introduction
to the Entity Editor and SMSs, in VR-Forces Configuration Guide.
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9.2. The OPD Editor

The OPD Editor lets you edit all entity platforms and systems. When you want to edit
entity models, always start with the Entity Editor, it is much easier to use than the OPD

Editor. But if you need to edit parameters that the Entity Editor does not cover, then use
the OPD Editor.

For details about using the OPD Editor, please see Chapter 9, Using the OPD Editor, in
VR-Forces Configuration Guide.

9.3. Scenario Merge

64

By default, VR-Forces assumes that a scenario is being built by a single user, or several
users at different front-ends that are sharing the same back-ends. However, in some use
environments, creation of a scenario is distributed to different groups working asynchro-
nously, with the intention of merging the resulting scenarios into one large scenario.
Merging scenarios by hand is a very difficult process, which is prone to error. The
Scenario Merge tool lets you easily merge scenarios together.

For details about using the Scenario Merge tool, please see Appendix B, Merging
Scenarios, in VR-Forces Scenario Management Guide.
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VR-Forces Scenario Management Guide includes two tutorials that go into greater detail
than the example in this guide. We also have some brief videos that illustrate the tuto-
rials. You can view the video tutorials at ./doc/vrforces_tutorialvideos.htm.

10.1. Example Scenarios

VR-Forces includes many example scenarios that demonstrate its features. Here is an
annotated list of the example scenarios provided with VR-Forces:

¢ AggregateLevelSimulationDemo. This scenario has several vignettes that demon-
strate different features of aggregate-level simulation.

+ apache_groundDB.Three helicopters attack a convoy. Demonstrates movement
tasks, use of routes and waypoints, and a conditional task.

¢ BakersfieldDefenseSimple. Friendly forces are set up in a defensive position to repel
opposing force attacks.

¢ breaching. Three tank platoons engage opposing forces. Utility vehicles breach a
mine field. This scenario contains aggregate entities. It also demonstrates use of
tactical graphics. This scenario is fully explained in Appendix 10, Zutorials and
Example Scenarios, in VR-Forces Scenario Management Guide.

¢ BombMission. The scenario mission drops a bomb on a high priority target on the
island of Oahu, Hawaii. To accomplish the mission, several F-16 decoys are used to
distract enemy forces while a B-2 drops a high altitude JDAM on the primary target.

¢ CounterMeasuresDemo. This scenario demonstrates the chaff and flare feature for
fixed-wing aircraft.

¢ embarkexample. An entity embarks and disembarks from a Bradley fighting vehicle.
It gets picked up by a helicopter and transported to an aircraft carrier. Meanwhile, a
jet takes off from the airport and lands on the carrier. This scenario is fully explained

in Appendix 10, ZTutorials and Example Scenarios, in VR-Forces Scenario Management
Guide.
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firstexperience. This scenario demonstrates the scenario that users of VR-Forces First
Experience Guide create as they work through the guide.

HawaiiAir. This scenario demonstrates fixed-wing and rotary-wing entity behaviors,
including takeoff and landing on land and an aircraft carrier, bombing, strafing, and
terrain-following.

HawaiiGround. This scenario demonstrates ground entity behaviors, including
embarkation and disembarkation, road following, and convoys.

HawaiiNaval. This scenario has four vignettes that demonstrate the naval features of
VR-Forces, including deploying and clearing mines, sonar dipping, firing torpedoes,
using active and passive sonar, and submarine maneuvers.

GettingStartedExample. This scenario demonstrates the scenario that users of this
manual create.

MaklandCoordinatedAttack. This scenario shows air, ground, and naval forces
attacking an entrenched opposing force position. Meanwhile, a P-3 drops sonobuoys
to try to located a submarine and naval mines to try to destroy a second submarine.
A helicopter uses its dipping sonar to locate a submarine and drops a torpedo to
attack it.

marineMissileDefense. This scenario demonstrates the ability of surface vessels to
survive multiple hits. An opposing force ship fires cruise missiles at a friendly force
ship. The blue ship uses its missile defense system to try to shoot down the incoming
missiles. If the blue ship is hit, it does not sink after the first successful strike; it takes
multiple hits to successfully sink it.

CommsDemo. This scenario is an example for use with Network Centric Forces
(Qualnet and VR-Forces).

remoteAttachment: This scenario demonstrates how to attach components to
remote entities. See the readme.txt file for instructions for running the scenario.
S57-NavalPathPlanning. This scenario demonstrates how VR-Forces can plan paths
for surface vessels using S-57 feature data.

StrafingDemo. This scenario demonstrates strafing and air attack with guns.
AttkFW 1 (A-10 1) strafes a tank and some DIs in the middle of the village. AttkFW
2 (A-10 2) shoots an opposing force helicopter using its guns.

takeoffandlanding: Two jets take off and then land at an airport. This scenario
demonstrates the fixed-wing take off and fixed-wing landing tasks.

TrafficDemo. This scenario demonstrates use of the road following feature. It shows
vehicles moving along roads in opposite directions and passing each other.
WeatherDemo-Raining and WeatherDemo-Clear. The weather scenarios demon-
strate how VR-Forces models weather effects and how they affect entities. In Weath-
erDemo-Raining, the opposing force entities are able to travel much closer to the
friendly force entities before they are detected than they do in WeatherDemo-Clear.
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1 These scenarios are provided to demonstrate the features of VR-Forces. They do
not pretend to demonstrate realistic military tactics or strategy.
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10.2. Example Scenarios for B-HAVE
If you have the B-HAVE Module for VR-Forces installed, the following example

scenarios are included:

68

*

CarBomb: Entity behavior is controlled through B-HAVE tasks in entity plans.
Civilians wander around the business district of a small town. Enemy combatants
move through tunnels and buildings to set up positions while a car drives to a loca-
tion and explodes. Surviving civilians flee. Dismounted infantry search for the
enemy combatants. Reinforcements arrive by helicopter, disembark, and help search
for enemy combatants or take up positions to secure the town. Civilians return to
the bomb site. This scenario uses embarkation. If you are using HLA, you must use
RPR FOM 2.0 draft 17.

CarBomb_NoEmbarkation: This version of the CarBomb scenario does not use
embarkation, so you can use it with RPR FOM 1.0. (Embarkation requires use of
RPR FOM 2.0, draft 17.)

Crowd: 100 civilians wander randomly around the city in the
TerraSim_SampleUrban terrain. They go in and out of buildings and to multiple
floors of buildings.

FirstExperienceBurstTraffic, FirstExperienceSimpleTraffic, and FirstExperienceCus-
tomPlan. Three scenarios that match the traffic tutorials in B-HAVE First Experi-
ence Guide. They demonstrate progressively more complex use of the pattern of life
feature.

Interior Movement: Demonstrates the movement of lifeform entities within build-
ings. Some civilians wander randomly in and out of buildings, while some DI and
other civilians follow pre-determined plans to reach points on different floors of
some of the buildings in TerraSim_SampleUrban. DI 1 has no plan. You can task
him to move to some of the waypoints to demonstrate dynamic path planning.
Makland B-HAVE: Mixed vehicle and life form activity on the Makland terrain.
Some civilian traffic moves along the roads. Some DIs walk in and out of the palace,
changing guard duty, and some military vehicles leave the palace to drive along the
roads to locations in the town.
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+ RaidDemo: This scenario simulates a warehouse raid in Honolulu, Hawaii. Three
groups of soldiers approach the raid location by helicopter and boat. They disem-
bark, and four two-man teams move through cover to the doors of the warehouse,
while the rest of the soldiers stay back to cover the approach. After the soldiers
disembark, the helicopters leave and fly a route nearby, waiting for the signal to
come back.

Once the raid teams are in position, two teams perform a room clear action, while
the other two stay covering the exits.

After the room is cleared, the helicopters are called back. The raid teams fall back,
the soldiers embark by groups, and the helicopters and boat make their way back to
the carrier they were launched from.

This scenario uses the following scripted tasks:
— Move in Cover. This task moves an aggregate of soldiers through phase lines
representing cover.

— Synchronize. This task listens for a specific message from a selected group of enti-
ties, and broadcasts a response.

— Move In Parallel. This aggregate task re-tasks each subordinate with a move to,
bypassing the aggregate's formation movement.

— Clear Room. This aggregate task moves each subordinate simultaneously along
each of two selected routes.
¢ ReactToExplosion: In this scenario, a bomb in a duffle bag explodes. All civilians in
the area react by running from the explosion. A nearby officer radios to all emer-
gency vehicles in the area. The responders then rush to the area, with civilian vehi-
cles pulling over for them as they go.

This scenario uses the following reactive tasks:
— Flee from Explosion. Civilians react to the nearby explosion by flecing in the
opposite direction.

— Make Way for Emergency. Civilian vehicles react to nearby emergency vehicles by
pulling to the side of the road. They merge back into the road when the vehicle
has passed.

¢ Scatter. An opposing force entity walks through town. Civilians hide from it.
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¢ SubwayPOL. This scenario generates civilian POL (Pattern of Life) traffic entering
and leaving a subway station. The goal is to generate a scene which can be used to
stimulate a security camera. The location of the camera is on the rooftop of a
building across the road from the subway station, it is marked by the Point-of-
Interest tactical graphic.

In this scenario several patterns are used:

— Bursts of people leaving the station every 5 minutes when a train comes.

— Continuous, but slow stream of people entering the station from multiple direc-
tions.

— DPedestrians bypassing the station.

The scenario requires access to VR-TheWorld (VR-TheWorld.com) to load

streaming terrain.
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