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ABSTRACT

The ADFStealthViewer User Manual details how to install, configure and use the
ADFStealthViewer software. The software is based on an open source simulation and gaming
engine stealth viewer application. Stealth viewers enable users to view a simulation event as a
passive 'stealth' observer. The stealth viewer displays simulation entities with a 3D model
representation in a 3D virtual world. The software allows basic features such as the ability to
fly anywhere and look anywhere; configure networks and maps; connect to and disconnect
from a network; set user preferences; entity search and attach behaviours.
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ADFStealthViewer User Manual

Executive Summary

The ADFStealthViewer User Manual details how to install, configure and use the
ADFStealthViewer software. The software is an Australian configured version of the
StealthViewer that is built using the open source Delta3D simualation and gaming
engine software. The Australian configuration involved obtaining 3D models of terrain
and vehicles and configuring the applications files to make the application display
correct models of simulated Australian entities during a wargame. The current version
of the tool is a prototype with limited functionality and testing.

The manual describes how to install the software on a Windows XP machine and
connect the application to a HLA or DIS simulated war game. There are also
descriptions of common uses such as moving the camera, attaching to entities, using
tools such as binoculars, setting the terrain to use, setting time of day, recording and
playback.

The manual also describes how the entities being represented can be increased and
how new models and terrain can be added to the tool environment.

The manual also describes how the tool was enhanced from the Delta3D tool to enable
either HLA or DIS to be converted to KML which allows display in tools like Google
Earth in either 2D or 3D.

The software and all models and terrain are available to anyone within the Australian
Defence Organisation.
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1. Introduction

This is the user manual for the ADFStealthViewer software developed by members of the
Maritime Concepts and Capability (MCC) Group of the DSTO Maritime Operations Division
(MOD) in Sydney.

One of the principal tasks of the MCC group is support of the Royal Australian Navy’s (RAN)
HEADMARK experimentation activity. HEADMARK activities consist of workshops and war
games which exploit the expertise of war-fighters and Subject Matter Experts (SME). The
DSTO role is the design and facilitation of the activities and scientific analysis of the results.
Part of the support provided is the development and application of appropriate modelling,
simulation and analysis tools. HEADMARK is the main RAN experimentation activity
supported, however a number of similar events are also conducted by the MCC and other
groups at DSTO Sydney.

ADFStealthViewer is intended to enhance the simulation elements of RAN experimentation in
particular the Joint Semi-Automated Forces (JSAF) tool by enabling a 3D visualization of the
simulated wargame. A stealth viewer enables users to view a simulation event as a passive
'stealth' observer.

JSAF is described as the following from the FAQ documentation supplied with JSAF. “JSAF
(Joint Semi-Automated Forces) evolved from the DARPA Synthetic Theater of War (STOW)
Advanced Concept Technology Demonstration. STOW was developed to integrate and
transition technologies necessary to demonstrate entity or platform level simulation in
support of joint command and staff training, mission rehearsal and other DoD simulation
requirements.”

The intended users of the software are the analysts and the participants in simulation
experiments. Using ADFStealthViewer will enable them to view the experiments from
different perspectives. The recording capabilities also enable the analysts to analyse as well as
playback the event at a later date.

2. ADFStealthViewer Software Overview

2.1 Software Origins

The ADFStealthViewer is a version of the Delta3D’s SimCore StealthViewer tool tailored for
Australian entities. The tool is described on the project website! as follows:

“The SimCore also includes the Stealth Viewer. This tool is a functionally complete instructor
operator station that allows users to view a simulation event as a passive ‘stealth” observer. It
includes basic commodity features such as the ability to fly anywhere & look anywhere;

1 The project information can be found under the projects page on the following website
http:/ /www.delta3d.org .
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configuring networks and maps; connecting to and disconnecting from a network; user
preferences; entity search and attach behaviours?2; and basic tools such as the binoculars and
compass. It also provides the ability to record an entire scenario and play it back viewed from
anywhere, at any angle, from 1/10 to 16X real-time.”

2.2 Software Development Status

The current software is a prototype?. At this stage of development, comprehensive testing,
documentation and a complete mapping of entities have not been completed. There is also
functionality described on the delta3d.org website that has not been tested or investigated.

Further development of the software is described in section 18.

2.3 Software Implementation

The ADFStealthViewer has been implemented as a self extracting installer that installs a built
(fully executable) version of the StealthViewer.

This version of ADFStealthViewer was compiled from source version of Delta3D version 2.5.0.

2.4 Terrain Data

The ADFStealthViewer includes a repository of ADF-sourced terrain of some areas of interest
namely: Sydney, Umboi Island in PNG and the East Coast of Australia. There is also Compact
Terrain Database (CTDB) correlated (built from the same source with same geospatial
information) terrain for the terrain accompanied with the ADFStealthViewer.

Terrain was also produced under contract by BAE Systems Australia for the ADF in Open
Flight and CTDB (used by the JSAF tool) formats. High resolution terrain of Sydney Harbour*
and Umboi Island5 in PNG is included, as well as a lower resolution terrain of the East Coast
of Australia.

The data is located in the ADFStealthViewer\ data\ ProjectAssets\ terrains directory and JSAF
terrain in a ctdb_8.7 directory.

The tool has been configured by modifying mapping files to allow simulated entities of most
Australian assets and some Kamarian® assets to be represented by a 3D model of that entity in
ADFStealthViewer.

2 Behaviours like attaching to an entity and moving a set distance and orientation away from the entity.
3 Nominally version 1.1.

4 The latitude and Longitude used for Sydney Harbour is 33°51'6.17”S, 151°11'47.92”E

5 The latitude and Longitude used for Umboi Island 5°37°10.78”S, 147°57°42.17”E

6 KAMARIA is a fictitious adversary country that has been developed over a number of years to
support wargaming and simulation of warfare.
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2.5 3D Model Data

Wikipedia describes 3D Models as being used to : “ represent a 3D object using a collection of
points in 3D space, connected by various geometric entities such as triangles, lines, curved
surfaces” [http:/ /en.wikipedia.org/wiki/3D_modeling]. In ADFStealthviewer 3D Models of
military platforms, people and environmental objects are used to immerse the user in a 3D
visualisation of the simulated war game.

ADFStealthViewer has several ADF produced 3D models. This is not a complete repository
and many models need to be created, updated or modified. The models are all either ADF
owned or open source. To view the models a tool shipped with the ADFStealthViewer, called
ObjectViewer.exe, can be used.

The 3D model data is located in:
\ ADFStealthViewer\ data\ ProjectAssets\ StaticMeshes\ ADFModelRepository directory?.

3. Installing and Launching ADFStealthViewer

3.1 Installation

The following quoted paragraphs describe the hardware requirements as specified on the
delta3D website.

“Currently, Delta3D is developed and tested using medium-to-high performance hardware.
The basic functionality of the engine should work as expected on the majority of hardware,
provided the hardware has OpenGL, audio, and networking devices.

Some advanced functionality of the engine relies on modern graphics pixel and vertex
shaders. These advanced features are not critical and support fall-back implementations
should the hardware not support it.”

In addition ADFStealthViewer has been developed on the Windows XP operating system.
ADFStealthviewer should run on Windows XP, Windows 7 and Windows 8 but has only been
tested on Windows XP machines (64 and 32 bit).

The installer can be obtained from DSTO (see Appendix A for contact details).

7 Note anything in the vehicles directory is open source and distributed by Delta3D
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3.2 Launch

To launch the ADFStealthViewer on Windows XP select “start > All Programs > DSTO >
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ADFStealthViewer >StealthQt.exe”
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If the launch has been successful the following Stealth Viewer screen will appear.

< Steatih Viewsr - [Rev 1563, 2011012007

[ T—

Tistant. [ wwstngem T ————

Figure 2 ADFStealthViewer GUI

A Graphical User Interface (GUI) window and a command window are launched when the
ADFStealthViewer is launched. The command window contains information relevant to the
status of a connection to a simulation as well as errors or warnings encountered when the

simulation is running.

C:\Development\ADFStealthViewerBinaries\ADFStealthViewer_Fin: i ' HEE

[14:85:81 Warn] Ho property found for "CActor: Effects.Detonation Actor,. Center
of Gravity)." ['BaselMLHandler.cpp’' dtCore::fActorPropertySerializer::Characters(
D1

[14:85:81 Warn]l No property Ffound for "(Actor: Effects.Detonation Actor,. Center
of Gravity)." ['BaselMLHandler.cpp’' dtCore::ActorPropertySerializer::Characters(

b

[14:85:81 Warn]l Mo property found for "(Actor: Effects.Detonation Actor,. Center
of Gravity).' ['BaselMLHandler.cpp’' dtCore::ActorPropertySerializer::Characters(
21

— RTI-s version D1i8C release — HLA 1.3 C++ API —— Protocol BxE2 —

Built on creeszs (winnt_vc++—unknown? at Mon Apr 27 14:56:38 2009 hy CreesP

Telnet to port 2323 to accesszs command line parser.

Uzing multicast uplink.
DF Multicast running on default network device 131_185.185.115

Figure 3  ADFStealthViewer Command Window
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4. Connecting to HLA Federations

High Level Architecture (HLA) is a simulation architecture that allows for distributed
simulations. Using HLA a simulation can interact (communicate data, and synchronize
actions) with other computer simulations connected to the same HLA federation.

To connect to a HLA-based simulation such as JSAF select “Network->Connection” to bring
up the network connections dialog.

& Stealth Viewer - [Rev 3563, 2011/12/07]
Window

Controls

R
th

Search _ Recard Playback Camera

Search Options
all Sigre [

Force :Any
Crarnage Sktate :-D.ny

Search
Entities

Call Sign Force Damage State

Figure4  ADFStealthViewer Connecting to a simulation

In the Network Connections Dialog select New to create a new connection.

2 Network Connections

Available Connections
T
Edit
Delete
Canneck
Current Conneckion
Disconnect | |None | Reconnect On Skartup

Figure5 ADFStealthViewer Network Connections Dialog
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If “Reconnect On Startup” is selected, deselect it unless the stealth viewer is always to launch
this connection when it starts.

In the Network Options Select HLA.

i Network Options

Metwork Opkions

Connection Marme | |

Conneckion Tvpe  |(Select Type) “

Map

Client-Server

0I5

Figure 6 ADFStealthViewer Network Options Dialog

When HLA is selected further options appear as shown in Figure 7.

The network options should be completed with the following settings to test connectivity
between the ADFStealthViewer and the simulations connected to the HLA federation rpr-1.0
with a federation execution name of rpr-1.0.

Connection Name: rpr-1.0

Connection Type: HLA

Map: nsw_sample

Federation Execution Name: rpr-1.0

Configuration Resource: RPR1Mapping_AustralianStealthViewer
Federation Resource: rpr-1.0.fed

Rid File: RTI-s_1.3_D18C.rid

The Map, Configuration Resource, Federation Resource and RID file are set by pressing the
button with 3 dots and selecting files through the file selection dialog. The map file is in the
maps directory and the resource and RID file are located in the Federations directory.
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C Metwork Options

Metwark Options

Conneckion Marne | rpr-1.0 |

Connection e (N
Map | nsw_sample | E]

HLA Cptions

Federation Execution MName |r|:|r-1 .0 |

Federate Mame |5tealth WiEer |

Configuration Resource }"Iapping_.ﬁ.ustralianSteaIth\.-'iewer.xml | E]

Federation Resource |Federatiu:uns:r|:ur-1 .0.Fed | E]

Rid File Federations:RTls_1.3_D18Crid | (.. ]

Figure 7 ADFStealthViewer Completed Network Options Dialog

Select OK at the bottom of the page (not shown) to save the new network connection.

Having created the connection, to connect to the rpr-1.0 HLA federation select rpr-1.0 in
available connections and select connect.

' Metwork Connections

Available Connections
New
Edit

Delete

Canneck

i

Zurrent Conneckion Cannect ko the

Disconnect Maone | |:| Reconnect On Startup

Close

Figure 8  ADFStealthViewer Connect to Federation
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The StealthQt.exe console window should show the RTI-s has connected.

v StealthQt.exe

—— RII-= verszion D1BC release —— HLA 1.3 C++ API —— Protocol BxE2 ——
Built on crees C(winnt_vc++—unknown? at Mon Apr 27 14:568:38 28009 by CreesP
Telnet to port 2323 to access command line parser.

Using multicast uplink.

UDP Multicast running on default network device 131.185_185%.88

Figure 9 ADFStealthViewer Command Window Connecting to Federation

The ADFStealthViewer will display a small patch of terrain in NSW. The rightmost pane
shows a ground level view. The rest of the area is blank as this is a small piece of terrain
placed on an invisible globe that has a computer generated atmosphere. If no terrain is present
for an area on the earth and the ADFStealthViewer camera looks at it, it will be blank. Terrain
pieces effectively become islands on this globe.

<< |Stealth Viewer - [Rev 2509, 2010/08/25] Q@
Window  Network
Controls g x

Search | Record | Playback | Camera

Swikch to Playback Mode .

Figure 10 ADFStealthViewer NSW terrain
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5. Moving the Camera

Basic movement is achieved by moving the mouse to determine the direction. Alternatively
selecting the “W” key to moves the view forward, “S” backwards, “A” left and “D” right. The
speed can be increased by clicking “+” key and decreased by selecting the “-” key.

Selecting “Camera” in the left panel shows the basic movement commands.

& [Stealth Viewer - [Rey 2509, 2010/08/25]

Window  Network

| Contrals

‘ Search || Record || Playback ] Camera l
‘Warp To Position

L 00 tom (oo |Eevi oo [ wap |

Ji)e

Figure 11 ADFStealthViewer Basic Camera Movement
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6. Attaching to entities

In order to display entities, like tanks or aircraft, in ADFStealthViewer, from a simulation that
communicates with it via HLA or a Distributed Interactive Simulation8 (DIS), the simulation
needs to be run first to generate those entities. The entities generated can then be attached to
in the ADFStealthViewer. The simulation used to demonstrate this is JSAF obtained from the
Australian Defence Simulation Office (ADSO).

First run a JSAF session to connect to the same federation instance. In the case below the
federation type is rpr-1.0 and the federation instance or fedex is rpr-1.0. The fedex can be
different from the federation and there could be multiple federations running. For simulators
to join a running HLA federation they must therefore have the same federation and fedex
assigned.

The command used to launch JSAF was:

cd /jsaf_local/JSAF_ADSO/src/JSAF
./jsaf -tdbpath /terrain -terrain world_thin_fmt8_7_180W180E75575N_v(1 -federation rpr-
1.0 -fedex rpr-1.0

In Figure 12 an Australia M1A1 AIM-D tank was added in JSAF at around Latitude 34S and
Longitude 150E using the JSAF tools “Create Units” editor.

9 sppiications Maces system PR DEH W aanm

JGAF [ jointSamiAutamatedForcas 2008 AS2 ] & CEALDELLMINIL  Fedex: rpr-1.0  Tarrain: world_thin_v3-0001 = 8% |
File Edi Scale Featurss Force Special Display Create Control Tools Windows Views HHowrs  Priviege Halp |(&) [ 054813 UTC 5IM

=R wa
/5< B // i

©| &

| [ |5
(24
B &

R > H e e

QS
[LNER i 3
\F|# 5 be

=

N

w
5

@
w
b1
@

F65E 150E 13655

F=l TS5 T/30028 | 13010510507 | ID: 2636714506/ (20) | C5: AM1A1-1 | Type: M1AT Alm-D (Aus) | Side. | " ~ ~
2= f] &| M| Loc: SEHEHZZSI1 30533 | Spd: 0 kph | HAg: O mils | Damage. Noné | Cam: NoCamo | IFF: nono prosent || ok =1 ﬁ 5942905 l"“’“’-’z E
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Figure 12 Tank added in J]SAF

The entity will then appear in the Stealth Viewer if you are looking at the correct position.

8 An distributed simulation standard preceding HLA

UNCLASSIFIED
11



UNCLASSIFIED

DSTO-GD-0745

g x|
|
v
v
e
& x|
|
|
|
|
& | |
ad ‘ |
|
= |
antrol Panel E,Q ADFStealhyiewsr Qu... % add or Remove Progr... (5 kL exe O Ste: 1 i & U 4:41 PM

Figure 13 JSAF Entity displayed in ADFStealthViewer
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To attach to an entity select the Search tab on the controls window and select the search
button.

‘C Stealth Viewer - [Rev 2509, 2010/08/25]
window  Netwark

Cantrals 8 X

(search | Reword | Playhack | Camera |

search Opydns

CallSign [ |

Force [y ~|

Damage State [Any ¥

Enities

Call Sign Force Damage State

1 OAMIAL-L FRIEMDLY Mo Damage

2 sStealkh NEUTRAL Ma Damage

] [ oot

Entity Info 8 x
Infa
Call Sign [

Entity Type |

Entity Type 1D |

Rotation  H | Je ] G|

Velocity [ | Head |

|
|
J
Position [ |
|
|
J

Force |

‘4 start @ My Fictures ¥ Control Panel

Figure 14 Selecting an Entity to Attach

Select the entity you want to attach to in the Entities list and select attach. You may need to
move around the mouse or close some of the other windows to select the attach button.

< |Stealth Viewer - [Rev 2509, 2010/08/25]
Window  MNetwork:

Controls

Search | Record | Playback | Camera |

Search Options

Zall Sign |

Faorce |Any’

Damage State |Any’

Entities

Call Sign Force Damage State

—TT OAML1AL-1 FRIEMDLY Mo Damage
]

2 Steal =

( Attach N Detach ] I Info
-

Entity Info

Infar

Figure 15 Attaching to the Tank

In Figure 15 the tank is seen in extreme close-up. Once attached to an entity the camera can be
moved from the entity to a set distance and angle; this allows the entity to be seen properly.
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This is achieved by zooming in and out and moving the mouse. The camera remains tethered
at that relative position until it is detached in the same search tab or moved using the mouse
and/or zoom keys.

‘C Stealth Viewer - [Rev 2509, 2010/08/25]

window  Netwark

Cantrals

Searth | Record | Playback | Camers

Search Options

Call Sign [

Force [any

Damage State [Any

Enities

Call Sign

I
\iiDAMIM—l

2 sStealkh

Force

FRIEMDLY

NEUTRAL

Damage State

Ho Damage

Ho Damage

[ aah | [ oetach ][ mho

Entity Info
Info
Call Sign

| Amzat-1

Entity Type |

Entity Type 1D |

Pasition |56HKH2295733957

Rotation (deg) H [0.27 S |R[ze3

velocity [areH | Head [0 deg

Force |FRoenoLy

Damags State [NoDamage |
- o

.T-‘ ‘start @ My Pictures

Figure 16 Tethering Camera away from Entity

In a more complex scenario the Search will show multiple entities that can be attached to.

C Stealth Viewer - [Rev 2509, 2010/08/25]
window  Mebwark

EEIX

| Contrals

Search | Record | Playback | Camers
Search Options

Call Sign [

Force oy

Damage Stats |Any

Entities
Call Sign Force Damage State
19 Darmidale-1 FRIENDLY Ko Damage
20 OSailBoat-1 MELTRAL No Damage
21 | DsalBoat-4 NEUTRAL Ho Damage
22 | OcCollins-1 FRIENDLY Ho Damage:
23 | DSaiBoat-2 NELTRAL Ho Damage
24 | OFish-3 .NEUTRM Ho Damage
25 | OCruise-1 .NEUTRAL No Damage:
26 | OAEWC-1 FRIENDLY ho Damage
27 | OFish-5 NELTRAL Ho Damage:
E NELITRAL Ho Damage
L
\.22 FRIENDLY Ko Damage:
30 ONE
31 OContainersh MELTRAL Mo Damage
32 | O5alBoat-3 NELTRAL o Damage

[ _ettach | [ oetech [ wRo ]

Figure 17 Attaching to an AWD
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Window  Metwork

| Cortrals & x| —
Search | Record | Playback | Camera
Search Gptions
callsign | | B
Foree any v
Danage Stete Ay v
Entities
Call Sign Force Damage State L
7 OAEWC FRIENDLY No Damage
& OComAR747-1  MELTRAL Ho Damage
9 OFish2 NEUTRAL No Damage
10 OsalBoat-2 NEUTRAL No Damage

11 OBetano-1

ﬂ OColins-1 FRIENDLY

13 OSaiBoat-3

14 ONuship2-1 FRIENDLY No Damage

15 OcCruise-1 MELTRAL Mo Damage
16 | OArmidale-1 FRIENDLY o Damage
17 OFish-4 NELTRAL ho Damage:
18 OComAir747-2 .NEUTRAL Ko Damage
19 DEroome-1 .FRIENDLV Ko Damage
20 OFA18A-2 FRIENDLY No Damage o

[ atach | [ petech ][ wfa |

Figure 18 Attaching to a submarine

Figure 19 Attached to an AEWC
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The Entity Info dialog in the left pane shows some information about the currently attached
entity.

C |Stealth Viewer - [Rev 2509, 2010/082/75]

G Metwork

EInntlrt: Info & X M

call Sigr | anzac-z

Entify Type | | ﬁ'

ity Type 10 | | i

Pasition Lat |-33.8641 | Lon [151.224 | Elev |0.30482 m | “y ‘

Rotation (deg) H |200.1 | P [360 | 0.t | ‘

Velocity |0 knoTS | Head [0 deg | 'L ] w“

Rorce |FRIENDLY | -, s —
]

Damage State |No Damage

AUt Refresh

— }.= = i
e apr
.———"-'_ : |&fj

N a2

Figure 20 Entity Info Dialog

UNCLASSIFIED
16



UNCLASSIFIED
DSTO-GD-0745

7. Terrain

The above examples use sample terrain from NSW. There are two high resolution terrains
packaged with ADFStealthViewer:

e Sydney Harbour?

e Umboi Island off PNG?0

There is corresponding terrain data for Sydney Harbour and Umboi Island provided with
ADFStealthViewer, which can be made use of in JSAF. The JSAF terrain can be used as a
single cell, or copied into the corresponding world thin directory (i.e. yd0111.s8l for Sydney
needs to be copied into the yd directory) to replace the world thin data and create a higher
detail terrain within world thin terrain. It is probably best to back up the original terrain file
before copying a new one into the corresponding world thin directory.

This is done by copying the desired data file to the JSAF "world_thin" CTDB directory. For
example, to use Sydney Harbour terrain, copy the contents of directory:

“C:\Program

Files\ DSTO\ ADFStealthViewer\ data\ ProjectAssets\ Terrains\SYD\ ctdb_8.7\yd”

into:

“world_thin*\ yd directory”.

Umboi Island has similar terrain data files for JSAF.

It is advisable to make a backup of the yd directory so it can be restored if needed.

Note: The directory the terrain data is located in may depend on the machine the
ADFStealthViewer software was installed on. For a 64 bit machine this would be by default:
“C:\Program Files

x86\ DSTO\ ADFStealthViewer\ data\ ProjectAssets\ Terrains\SYD\ ctdb_8.7\ yd”

It is possible to change the installation directory of ADFStealthViewer during the installation
process.

ADFStealthViewer can load and use terrain data in OpenFlight and Open Scene Graph (OSG)
formats.

9 Location - 33°51'6.17”S, 151°11'47.92”E
10 Location - 5°37'10.78”S, 147°57'42.17"E
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7.1 Connection to Sydney Harbour Terrain

To use the Sydney Harbour terrain, create a new network connection pointing to the Sydney
Map, via the network options dialog, using the settings shown below.

L Network Options

Metwork Options

Connection Mame |Sydney-rpr-1 .0 |

Cannection Type |HL.|3. v|
Map |DSTO_Svdne';.f:5';.n'dney Harbour | E
HLA Cplions

Federation Execution Marme |r|:|r—1 0 |

Federate Mame |Stealth Yiewer |

Configuration Resource }"Iapping_.ﬁ.ustralianStealth'v'iewer.xml | E]

Federation Resource |Federations:rpr-1 J0.fed | E]

Rid File Federations:RTl-s_t 3_D18C.rd | [ ]

Figure 21 Sydney Harbour Network Connection

Connect to this new network as described earlier in section 4. This should produce the image
in Figure 22.

The corresponding JSAF simulation environment view is shown in Figure 23.

A further ADFStealthViewer view of ships in Garden Island is shown in Figure 24.
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© |Stealth Viewer - [Rev 2509, 2010/08/25]

indow  Metwork

Figure 22 Stealth Viewer displaying Sydney Harbour.

BAPDHCEUUHS Places System %@@g@

JSAF [ JointSemiAutomatedForces 2008 AS2 | @ CEALDELLMINIL

Fedex: rpr-1.0

|

Select an item 10 edit

@ [ jsafuser@cealdellminil:~ ][ jsafuser@cealdellminil:~ ]! SAFGUI

Figure 23 JSAF High detailed terrain of Sydney Harbour

][ @ Starting Take Screenshot ]E C]
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Stealth Viewer - [Rev 2509, 2010/08/25]

Window  Metwork
Contrals & x|
Sesrch | Record | Playback | Camera |

Search Cptions

call sign \

Force [any ~|
Damnage State |Any v
Entities

Call Sign Force Damage State”™

1 Oénzacl FRIENDLY o Damage

2 DSaiBoat-1 NELTRAL No Darmags

3 ONushipl-1 FRIENDLY fo Damage

4  DSaiBoat-1 NEUTRAL No Damage

5  DsalBoat2 NELTRAL o Damage

6  ONushipz-1 FRIENDLY NoDamage
7 OFishs NEUTRAL o Damage

6 DOFAlen-2 FRIENDLY No Damage

9 DOComAir747-1  MEUTRAL No Damage

10 Ocruise-1 NELTRAL o Damage

11 OComAir747-2  MELTRAL No Damage

12 OFish-4 NELTRAL o Damage

13 Stealth HELTRAL No Damage

14 Dénzac2 FRIENDLY fo Damage

bt
3 ¥
Info
L

Figure 24 View from Garden Island with some ships on the Harbour

7.2 Bathymetric Data

ADFStealthViewer has Bathymetric data allowing viewing of submerged entities.

Stealth Viewer

Window  Network

ntrols

2010/08/25]

Searth | Record | Playback | Camers |
Search Options
Call Sign |
Force [any
Damage State |Any
Entitizs

call sign Force Damage State
7 OAEWC-L FRIEMDLY Mo Damage
8  OComAir747-1 NEUTRAL Mo Damage
9  OFish-z NEUTRAL Mo Damage
10 DOSalBaat2 HEUTRAL Mo Damage
11 OBetano-1 FRIENDLY Mo Damage
12 OCollins-1 FRIEMDLY Mo Damage
E DOSailBoat-3 NEUTRAL Mo Damage
14 OMuship2-1 FRIENDLY Mo Damage
15 OCruise-1 MNEUTRAL Mo Damage
16 DArmidale-1 FRIENDLY Mo Damage
17 OFish-4 NEUTRAL Mo Damage
18 OComAir747-2 NEUTRAL Mo Damage
19 OBroome-1 FRIEMNDLY Mo Damage
20 OFALBA-Z FRIEMDLY Mo Damage

[ aach | [ oetach | [ R |

Figure 25 Bathymetric view in ADFStealthViewer
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Water colour and roughness can be modified in the terrain’s associated map file. The
following shows the Water settings for the Sydney Terrain. The file to change is called
SYD_Water.dtmap found in the “ADFStealthViewer\data\ProjectAssets_Demos\maps”
directory. Changing the Water Colour values will change the water colour in the simulation.
The Choppiness can also be set but currently does not seem to have much effect on the
simulation.

<actor>
<type>SimCore.WaterGridActor</type>
<id>0527484b-46d0-4f9e-bc0Ob-3545b045cf29</i1d>
<name>WaterGridActor</name>
<property>
<name>Rotation</name>
<vec3>
<valuel>0.000000</valuel>
<value2>0.000000</value2>
<value3>0.000000</value3>
</vec3>
</property>
<property>
<name>Translation</name>
<vec3>
<valuel>0.000000</valuel>
<value2>0.000000</value2>
<value3>0.000000</value3>
</vec3>
</property>
<property>
<name>Normal Rescaling</name>
<boolean>true</boolean>
</property>
<property>
<name>Enable Collision</name>
<boolean>false</boolean>
</property>
<property>
<name>Render Proxy Node</name>
<boolean>false</boolean>
</property>
<property>
<name>Enable Dynamics</name>
<boolean>false</boolean>
</property>
<property>
<name>Mass</name>
<float>4.1887903</float>
</property>
<property>
<name>Center of Gravity</name>
<vec3>
<valuel>0.000000</valuel>
<value2>0.000000</value2>
<value3>0.000000</value3>
</vec3>
</property>
<property>
<name>Initial Ownership</name>
<enumerated>Server Local</enumerated>
</property>
<property>
<name>ShaderGroup</name>
<string>WaterGroup</string>
</property>
<property>
<name>Water Height</name>
<float>0</float>
</property>
<property>
<name>Water Color</name>
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<colorRGBA>
<valueR>0.039215</valueR>
<valueG>0.211764</valueG>
<valueB>0.270558</valueB>
<valueA>1.000000</valueA>
</colorRGBA>
</property>
<property>
<name>Choppiness</name>
<enumerated>CHOP_FLAT</enumerated>
</property>
</actor>

Changing the colorRGBA values, highlighted in red above, in the file enables the user to make
the water more green/blue/brown and modifying the roughness of the sea (valueA) gives a
more realistic display of water conditions.
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8. Displaying Munitions Effects

The stealth viewer can display munitions effects, like bomb blasts, smoke and tracers. This is
done via a “MunitionTypes.dtmap” file. Every munitions type that is to be displayed needs to
be mapped in this file and loaded via the config.xml file as an additional map. See the file
“ADFStealthViewer\ data\ ProjectAssets_Shared\ maps\
DemoMunitionTypesMap.dtmap” for details on setting up the munitions mappings.

< Stealth Viewer - [Rev 2509, 2010/08/25] [AEE

LT

g§d 3: ;:}:l‘-‘:l L TR LIS
. gy 18 =—
bt 1
- =
= =

=] NVIDIA Contral Panel Bl MunitionTypeshap.. . ot StealthQt exe

Figure 26 Small diameter bomb explosion

The above explosion is a small diameter bomb simulated in JSAF using the Detonation Tool;
this is the only munitions currently mapped and as such is the only detonation that can be

displayed. The non mapped detonations will cause the display of a message about this
denotation in the ADFStealthViewer command window.

The munitions are mapped via their DIS enumeration to an OSG particle animation.
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9. Recording and Playback

ADFStealthViewer has the ability to record and then playback a game. The recording is saved
to a file, the name of which is set in the Record Tab of the Controls Window.

< |Stealth Viewer - [Rey 2509, 2010/08/25]

Select an output message file

Save i |E}I0gs j - cf E3-

% game1.dim

My Recent
Documents

@

Desktop

My Docurm
My Ci

omputer

ents

-~

My Metwark  File name: |garne2
Places

Saveastype:  |dim

Figure 27 Setting record file

The recording saves all information that is produced in the HLA network to this file and
includes all mapped entity updates and interactions. To playback the recording once you have
stopped recording, select “Switch to Playback Mode” in the playback Tab on the controls
window.

C Stealth Viewer - [Rey 2509, 2010/08/25]

Window  MNetwork:

| Contrals

& x|

| Search || Record | Playback | Carmera | ’
Switch to Playback Mode ‘

Switch to playback mode. This will discon

nect you from the federation a_n_r_!_ |

Figure 28 Playing back a recording

The playback is replayed in the ADFStealthViewer after first disconnecting from the HLA
network, therefore no information is replayed back to the HLA network. The playback can be
seen in real-time, paused and rewound, entities can be attached to and the camera can be
moved. This process can potentially be used for after action review.
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10. Setting Time of Day

The stealth viewer can set the time of day in the simulation to enable night and day features
such as the position of the Sun, lighting, stars and the Moon.

To set the time manually Select the Environment Tab on the Preferences UL If the Preferences
Ul is not present it can be displayed by selecting Show Preferences Ul from the Window drop

down menu.

In Custom Settings the Time can be set to the desired time of day.

alth Vigwar - v 7563, 2011/12007]

REBM3Roz-1 |
RGB¥aRot12)

FGENSRot12 )

Figure 29 Sydney Harbour evening
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Following are some examples of Time of Day settings of the Sydney terrain.

C |Stealth Viewer - [Rev 2509, 2010/08/25]
Window  Network

Y
s Start

Figure 30 Sydney Day

C |Stealth Viewer - [Rev 2509, 2010/08/25]
Window  Network

7Y start

Figure 31 Garden Island Day
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C |Stealth Viewer - [Rev 2509, 2010/08/25]
Window  Nebwork

3 5 |
Y start | e '@ oocument. - ] FmR T &

Figure 32 Sydney Afternoon

C |Stealth Viewer - [Rev 2509, 2010/08/25]
Window  Network

74 start

Figure 33 Garden Island Afternoon
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C |Stealth Viewer - [Rev 2509, 2010/08/25]
Window  Nebwork

Figure 34 Sydney Evening

C |Stealth Viewer - [Rev 2509, 2010/08/25]
Window  Network

Figure 35 Garden Island Evening
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11. Binoculars

The following shows a view from the top of the Sydney Harbour Bridge not using binoculars
then a view using binoculars. The magnification of the binoculars can be modified in the Tools
Tab of the preferences window. The Binoculars are invoked by selecting F9. There are other
tools like a 360 degree compass, GPS, night vision goggles that have not yet been investigated.

< Stenlth Viewer - [Rev 2509, 2010/08/25]

Wik Hetvecrh

< Stenlth Viewer - [Rev 2509, 2010/08/25]

e I
S anusnnnanmaiva e dve

| imang E‘F
2

s iea N

Figure 37 Binoculars from top of Sydney Harbour Bridge
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12. Creating Views

Views or secondary cameras relative to the original camera can be created. The following
shows the creation of 6 cameras to give a 360 degree view around a ship.

~~ Stmatth Yirwas - [Rav 2509, 2010/08/25]

Wiews
Fikd of View

Figure 39 Views showing 360 Degrees around ship
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The following shows two views left and right while attached to a ship.

- Stealth Viewer - [Rey 2509, 2010/08/25]

Figure 40 Left and Right Views from ship
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The Stealth Viewer can be also be used in DIS Mode if the simulation software used can not
communicate using HLA but can communicate using DIS. This is achieved by selecting DIS
when setting up the connection type. The IP Address will be system specific. For the test setup
it was the machine that was running the DIS gateway. Set this IP Address to the DIS machine

on the network!1.

When in DIS mode the main setting is the actorMap, which can be found in the
data\ ProjectAssets_Demos\ Federations directory from the base install directory of
ADFStealthViewer. The actorMap is a mapping between DIS id’s and 3D model

representation of entities.

UNCLASSIFIED

13. DIS Mode

C Metwork Options

Metwork Options

Map
OIS Options

IP Address

Pork

Exercise ID
Sike ID
Application I
MTL

Ackor XML File

Canneckion Mame !dis |

Connection Type B - |

DSTO_Sydney:Sydney Harbour | =

131.185,106.,23 |

| s

Is Broadeast port

|
|
L
|
| i@
|
|

Ejen:I:.ﬁ.ssets_Demns,l'Federatinns,l'actnrmap.xmli E]

Figure 41 DIS Network Options

1]t is not known if any machine can be specified as the test setup used only had one DIS gateway and

no DIS simulators.
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14. KML Gateway

A KML gateway is a tool that acts as a bridge converting the simulation HLA or DIS data into
a KML format. KML is an XML based description of features (images, polygons, 3D Models,
place marks, etc) in a geospatially context for display on 3D globe such as Google Earth or
NASA World Wind.

A plug-in has been created to enable turning ADFStealthViewer into an HLA to KML
Gateway. This permits all entities including HLA detections to be displayed on something
that can read KML - Google Earth for example. ADFStealthViewer acting asa KML Gateway
also has the ability to record the data to a KML file. This currently only works with windows
XP and an IIS web server machine but could be easily ported to work on a Linux /Apache
setup or Apache on Windows.

14.1 Setting up the Machine for KML

The machine that is running the KML gateway first needs to be set up to run Microsoft’s IIS
web server.

Make sure IIS is installed and running on the machine. This is achieved by selecting “Add or
Remove Programs” from the windows control panel. Click on “Add/Remove Windows
Components”. Select “Internet and Information Services (IIS)” then select next to install. A
windows XP installation CD may be needed.

=

| Pai ¥ Add or Remove Programs

=
&:ﬁ = Windows Components Wizard
Cpl%:;gi;r Windows Components
Hiiieas ||"} cortl|  Programs ] “fou can add or remove components of Windows <P,
L Control F %‘
Dy i To add or remove & component, click the checkbox A shaded box means that only
; Add Mew LE;-’ Al part of the component will be ingtalled. To zee what's included in a component, click 1,761
B swichtol 5o Details
grams 5 ;
: i) Components: 10
| See dlso @ & - [[] @ Indexing Service O0ME
5 W
; . Bl e a ~ v Intemet Eplorer . — OOME |
ﬁ iindows Windows u & td g Internet Information 5 £ {I15] 22
@) Helpand§ Components = Eg] Management and Maonitoring Tools 2 0HB
w A [ 5 Messans Dusing nnwe > H
@’ g A Descriptior: IncludesWeb and FTF support, along with suppart for FrontPage, L
trangactions, Active Server Pages, and database connections.
Set Program ﬁl Al : e — g
Heraeahi Total dizk space required; B3.7 MB
Defaults ﬁ A Space available on disk; 1104308 B - a9
i |
.0. < Back ]l MNext > J [ Cancel J | o
Autodesk 3ds Max 2011 32-bit Components Size 36!
Figure 42 Configuring IIS
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Copy the zip files images. zip and models.zip from the ADFStealthViewer\ KMLEntityLib
Directory to the IIS directory C:\inetpub\ wwwroot\.

&% KIMLEntityLib

File Edit ew Favorites Tools Help

@ Back - ,_) ’ﬁ /_) Search [ri:“ Falders '
Address |If_='| C:\Program Files\DS TOADFSEealthyiswer KMUEREE, Lib V| =
Folders : 0 KMLERtityConfig. xml
= [3) Program Files = zl\glé Beciment
= 3 7-Fip
& D Adobe - 0 KMLErtity Config_apache_win.... KMLERtityCanfig_I1S. xml
[ 25y AGELA Technologies i | ML Document #ML Docurment

ZKB 1KE

# [(5) ArciEls
# ) Autodesk
# [ blender
& [2) Bohemia Interactive
¥ () Broadcom
# [ Caphyon
® ) CMake 2.5
[* 25y Comman Files
[5) ComPlus Applications
= ) DETO
= [ ADFStealthviewer

Figure 43 KMLEntity File Locations

models. zip
[236,6465 KB

FEX

File Edit Wiew Favorites Tools Help ;';
@ Back - J ’ﬁ; f'\] Search ‘[/C_“ Folders v

Address |\"_? CiAInetpubl s oot v| Go
Falders x Mame Size | Type Drake Modified

= E..Mv DEEFEnES A & | game kml 13 KB KML File 28{03/2012 1:31

= % My Camputer & game_load.kml 1KE KMLFile 28/03/2012 1:31]

= e Local Disk (20 %] help. qif 1KB GIF Image 21/07}2001 2:23

¥ |[3) 09849ef42deasc5 1 bobz fisstart.asp ZKE ASP File z107}z001 223

® [ arcgis localstart, asp 10KE ASP File Z21/07[2001 2:23

) bea %] rnme. gif 1KEB GIF Image 21072001 2:2

() cealblua %] pagerrar.af 3KB GIF Image 21/07jz001 2:22

® [5) d249f7a9014b4cc7195fdb L._'j print. gif ZKE GIF Image 21/072001 2:2

@ ) Development _ | [¥]warning.gf 2KB GIF Image 21jo71z001 22

[# [CZ) Documents and Settings Lﬂ web.gif ZKB  GIF Image 21/07[2001 2:22

2 EsRI = fmirg. gif 12KB  GIF Image 21{07/2001 2:29

[ Flesdlmn i@image zip 137 KB WinZip File 15/05/2012 12:2]

2 ) Inetpub /Zip 236,646 KE  WinZip File 15052012 12:2)
1) AdminScripks
# 55 iissamples
£ mailroot =
IC3) Scripts
(2 wawwroot

Figure 44 IIS Root Directory
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Unzip the models and the images zip files in this directory.
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Fle Edit Yiew Favorites Tools Help ,'i'
@ Back - > L? /'-_ ) Search ‘l-{:h Folders v
Address |"'_‘.' CiiInetpublwwroot v| g
Folders x Mame = Size | Type Date Madified
=] D My Documents A & game.kml 13KE KML File 28/03/2012 1:31
= ,j My Computer = &,game_load.kml 1KE KMLFile 281032012 1:31
= e Local Disk (22 i:']help.gif 1KE GIF Image Z21/07]2001 2:23
[ [5) 09849ef42desSc51b0b2 iisstart.asp ZKE ASP File 21/07/2001 2123
& () arcgis Iocalstart.asp 10KE ASP File Z21/07[2001 2:23
[ bea _] mme, gif 1KE GIF Image Z21/07[2001 2:23
5 cealblua .:'] pagerrar,gif 3KE GIF Image Z21{07]2001 2:23
(5 d249F7a901 4b4ccT195Fdb i‘__‘]print.gif 2KE GIF Image Z21/07]2001 2:22
& () Development tﬂwarning.gif 2KE GIF Image 21/07/2001 2:23
# (5 Documents and Settings :L:]web.gif 2KE GIF Image Z21/07[2001 2:23
(&3 ESRI Lﬂ winzxp, gif 12KB GIF Image Z21/07]2001 2:23
(23 Flexdm CEimages.zip 137 KB WinZip File 15/05/2012 12:3
B ) Inetpub E@models.zip 236,646 KB WIinZip File 15/05/2012 124
55 AdminScripts IZ)images File Falder 18/05/2012 8:47]
# I3 iissamples [Chmodels File Folder 18/05/2012 8145
& () mailroot
hﬂ Scripks
= 29 wwwroot
Ib images
& |25 models
# () Intsl
1C5) moowiki
# [2) models
& () Cracle
# ) oraclexe
& ) Program Files
& = rcubome M| 4 >

Figure 45 Unzipped models and images files

The KMLEntityCconfig.xml file needs to be copied from the

ADFStealthViewer\ KMLEntityLib directory into the ADFStealthViewer\ bin directory.

B KMLEntitylLib

File Edit Wiew Favorites Tools  Help

@ Back - \J -.ﬁ j:j Search v

[Ti__" Folders

Address |."_? C:\Program Files\DSTONADFStealthiiewer | KMLENEy Lib

Falders
E images.zip
137 KB

Program Files

3 7-7ip

1) Adobe

[5) AGEIA Technologies

#

. KMLERtityConfig_apache_win....
FML Document

IL3) Arcals
1) Autodesk
|5 blender
|2 Bohemia Interackive
|C5) Broadcom
I Caphyon
1) CMake 2.8
[C5) Common Files
IL5) ComPlus applications
=5 5T
= (5 ADFStealthviewer
® (3 hin
® I7) data
[5) doc
# 3 dphysics
(750 kM1 Frititl ih

Figure 46 KMLEntityConfig.xml original file

ZKE =TTTH

i E

models.zip
230,640 KB

|

*

BHBBEB

UNCLASSIFIED

35



DSTO-GD-0745

UNCLASSIFIED

File

@Back - ;\_P) L? /_‘_j Search ‘[{:“ Folders

Address |@ Ci\Program Files\DSTOVADFStealthiviewer i bin

Folders

Edit Wiew Favarites Tools

Help

o

# I3 blender
# |7 Boheria Interactive
[# |7 Broadcom
[# I3 Caphiyon
# [3) CMake 2.8
# |7 Commaon Files
[ ComPlus Applications
= 3 osTo
B 5 ADFStealthviewsr
= 3 tin
# 153 direckorplugins
13 logs
1) rhis_dlls
# 7 data
I3 doc
® 53 dtphysics
25 KMLEntibyLib
# |3 Endhote x4
[ |7 Enterprise Yaul
® IC) ESRI
B [£3) Ghostaum

b4

- I

= o

directorplugins

logs

CEGUISILLY... R
58

DI5.dl dtagc.dll
dtCore.dl dtoaL.di

Figure 47 KMLEntityConfig.xml in Bin Directory

CEGUITGAL.,
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AlLkliy exe alut,
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CEGUIBase.dll CEGUIExpat...
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8 =
CEGUIxerc...  config.xml  config.xml....
dractors.dl deaz.dl dtanim.dll

A A

dtDirector.dl  dtDirectoré. ..

Set up the KMLEntityConfig.xml file for basic configuration.
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KMLEntityConfig.xml (C:\Program Files\DSTO\ADEStealthViewer\bin) - GVIM
File Edit Tools 3wntax Buffers Window Help

B BRe 558 THa ?

<?xml version="1.0" encoding="utf-8"7>

{*--KMLEntityUpdater Config File--3

<KHLConfig>
<05>Windows</05>
<0SVersion>XP</0SVersion>
{WebServer>IIS<{/WebServer>
<KMLServerName>cealhw2<{/KHMLServerName>
{KHLHediaServerHamercealhw2</KHLHediaServerHame>
{KMLFileName>game .kml<{/KHLFileHame>
{KMLFileFlushRate>18{/KHLFileFlushRate>
<{KHMLLoadFileMame>game_load.kml<{/KHMLLoadFileHame>
{KMLTimeRecordFileMame>game_TimeRecord</KHLTimeRecordFileName>
{KHLRefreshRate>3.8<{/KHLRefreshRate>
<{KHMLFileDirectory>C:\Inetpub\wwuroot<{/KHLFileDirectory>
{RecordingOn>true<{/RecordingOn>
!TimestampRecurding)true(fTimeStampRecurding)
{RecordRangeRings>false<{/RecordRangeRings>
{RecordEntities>true{/RecordEntities?
{RecordDetections>false</RecordDetections>
{EntityUpdatelnterval>5</EntityUpdatelnterval’>
{EntityRecordInterval>68<{/EntityRecordIinterval’
{BlipUpdateInterval>5<{/BlipUpdatelnterval’>
<{BlipRecordInterval>68{/BlipRecordInterval>
<HTDSIcons>false</NTDSIcons>

</KHMLConfig>

Inetpub

|>

Figure 48 KMLEntityConfig.xml example
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When setting up the network in ADFStealthViewer select the following connection
configuration.

L Metwork Options

Metwork Options

Connection Name !guugle—urZDlS—nuhlips |

Connection Type (N |
s |.'?f‘i‘f-_5*?!!'!‘|:"'e. | (]
HLA Options

Federation Execution Mame |ur2tl15 |
Federate Name Istealth Yiewer |
Conflguration Resource inlng _jsaf_googleactors_NOBLIPS, xml | @
Federation Resource iFsderatinns:urEDlS-Fed | [1]

Rid File !F.:ederatinns:RTI-s___{.Sl_DlE'iC.rid | E]

Figure 49 Network Options for HLA KMLEntity Configuration

Note:  The  Configuration  Resource  selected  for  this example s
ur2015Mapping_jsaf_googleactors_NOBLIPS.xml

Similarly the connection for DIS is as follows, with the actormap selected being
actormap_kml.xml

 Metwork Options EIIE

Metwark Cpkions

Connection tame ! dis-kml |

Conneckion Type iDIS v|
Map |nsw_sample | E]
DIS Opkions
IP Address | 131.185.106,127]
Port | 3005 5

Is Broadcast port

Exercise ID | I
Site ID | 1%
Application I | 1
MTL | 1500 % |

Ackar XML File illv.ssets_Demu:us,l'Federatiu:-ns,l'au:tu:urmap_kml.xml | D

Figure 50 Network Options for DIS KMLEntity Configuration
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1. The IP Address will be installation specific.

2. Ensure the sample terrain is used; anything larger unnecessarily consumes graphic
resources as ADFStealthViewer is used to convert to KML.

If this procedure runs and connects to the corresponding HLA or DIS simulation the KML
files can be viewed live in Google Earth. As the HLA federate has been changed to ur2015,
while running JSAF, this federate needs to be selected.

DSTO-GD-0745

To view the entities in Google Earth, open the following files blueview-game_load.kml,
redview-game_load.kml and neutralview-game_load.kml in the c:\inetpub\wwwroot
directory that should have been generated when the stealth viewer is connected. The
filenames can be changed in the configuration file. These files can be opened on a remote
machine with Google Earth by opening http://hostmachine/blueview-game_load.kml in a
web browser (tested using chrome), providing it can get a name resolution to the host
machine. This can be used to set up separate white, blue and red views on different instances
of Google Earth (which is potentially useful for war-games).

File Edit Wew Favorites Tools

Back - ? |

Address |20 C:\Inetpublsmsmaroot
Folders

iD My Documents
-_é My Computer
[=] % Local Disk (C:)
# ) 0984%ef42desscs1bobz
+ () arcgis
10 bea
|2 cealblua
|D d249r7a9014b4cc71950db
[C5) Development
=) Documents and Settings
(& ESRI
120 Flesdm
= ) Inetpub
1) AdminScripts
) iissamples
mailroot

| |2} images
|53 oldImages

# :1] images. zip
] Q madels., zip

[# ) Oracle

Help

=3 B |
'ﬂ" p it ) search ‘l{ Folders | '

X Mame
A | Other-gamme.kml
& | Opposing-game kml
&y | Meutral-game, krl
i | Insurgent-game, kl
& | Friendly-game, kml

& | redview-game _load.km

neutralview-game_load.kml

blueview-game_|oad. km

@Other entities-garme_TimeRec, .,
@Opposmg entities-game_Time. ..
@Neutral entities-game_TimeR...
@Insurgent entities-game_Time. ..
@Fnendly entities-game_TimeR...

@models.zip
images.zip

i | game_load, kml

s | gamne.kml

,ﬂ winxp. gif

,"_"j web. gif

.ﬂ warning.gif

.:] print.aif

|"_"] pagerror.gi

,ﬂ mmc. gif

Iocalstart asp

@usstart asp
__:] help. gif

|

Size
3KB
109 KB
54 KB
3KE
183 KB
1KB

1 kB

1 KB
47 KB
S1KB
50 KB
47 KB
53 KB
236,646 KB
137 KB
1 KB
13 KB
12 KB
ZkB
ZKEB
ZKB
3KB

1 kB
10KE
ZKB
1KB

Type

KML File:
kML File
kML File
KML File
KML File:
KML File
kML File
kML File
File

File

File

File:

File
WinZip File
WinZip File
kML File
KML File:
GIF Image
GIF Image
GIF Image
GIF Irnage
GIF Image
GIF Image
ASP File
&SP File
GIF Image

Diate Modifie #

.v.jGo

16/05(2012 1
16/05/2012 1
18/05/2012 1
18/05(2012 1
16/05(2012 1
16/05/2012 1
16/05/2012 1
18/05(2012 1
16/05(2012 1
16/05(2012 1
18/05/2012 1
18/05(2012 1
16/05(2012 1
15/05/2012 1
15/05/2012 1
28(03/2012 1
28(03/2012 1
2107/2001 £
21{07/2001 2
2107/2001 2
210772001
2107/2001 2
21/07/2001
2107/2001 2
210772001 2
21{07/2001 2
>

Figure 51 Location KML files are written too
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If Google Earth is installed, double clicking on these files should open them in Google Earth,
giving the following image. Otherwise launch Google Earth and manually open the files.

L] Google Earth
File Edt “iew Toaols gdd Help
¥ Search

[ Fly To | Find Businesses | Directions |

Fly ta e.q., Hotels near JFK

I ¥ Q|

v Places
Dg My Places
2 Ea Temporary Places
3] E‘@ blueview-game_load kel
] i_k neutralview-game _load.kml
Q redview-game_load kml

Nustyp1-1

_ Collins-1
e & * . SailBoat-1
1l ; Maﬂ_c‘orﬂ*i S Kassarla-1
v Layers | Earth Gallery » | k_ammbia-‘l__HD‘—‘l Pet;‘no—'1
5] & Primary Database RCBMBMJ 17" % SRCBMBFlot-13
[ E :rrdm and Labels ! / A > ﬁEBM BFlot=12 4 oisat
aces . i - :
BE R s | giridale-t p CEMBFIot-14
[Fle= rosds "‘ f
# [ @ 2D Buidings
Ocean

Figure 52 Simulation Entities in Google Earth

The KMLEntityConfig.xml file can also be set up to display as NTDS military icons. This is
achieved by setting <NTDSIcons>true</NTDSIcons> in the KMLEntityConfig.xml file.

= Google Earth
File Edit Wew Tools Add Help
¥ Search

| FivTo | Find Businesses | Directions |

Fly to e.g., San Francisco

¥ Q
v Places
@ My Places
= W] g Temporary Places
Fish-2
Nuship1-1
=l Manoora-fwe.  FiS-1 ~—Collins=1- Kagsarla-1
v Layers Earth Gallery »» | &R CBMBFIOF_‘ES
v J ; ~~RCBMBFlot-13 s ¥
= B primary Database L ™ LHD-1 ; RCBM-BFIDl-12
O} P Borders and Labels VN Cruise-1

¥ @ Flaces
"*—" 2 phetos
- = pozds

o e

Figure 53 Simulation Entities in Google Earth with NTDS icons setup
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Certain HLA federations can send messages about blips or detections which can also be
displayed in Google Earth. The following shows the ur2015 federation with the mapping file
set up to display blips. Detections cannot currently be shown in DIS mode.

= Google Earth EJ@@
He Edi Yew Dok add belp
¥ Search E R |G ||

| FiyTo | FindBusnesses | Directions

|
Fly ta e.g., Hotels near JFK

v Places
= LI my places
"8 Infrastructure sites
49 ambon Grid
1189 tndonesia Grid
& Temporary Places
& blueview-game_load.kml

=
= [ ra Frisndy
& ] ED FriendivEntities
& B Friendlybetections

cmio : > . 1
Moz LEKDO v, 2RO ko0aaa.

ng DKo034
C130H1, ZDK00357 ZDK00424

Betano-1
AL

¥ Layers | Earth Gallery »»
= 1% primary Database
# [P Borders and Labels
& places
# 0 2 photos
== roads
# [N 70 puidings
# 144 ocean
# DI 88 westher
® O Gallery
# [ clobal Awarensss
® O more

33'51" S 151% Ejelevy 3Im! Eye alt “4.02 km

Figure 54 Simulation Entities in Google Earth with Blips Configured

Entities can also have range rings attached to them in the Mapping files, see
ur2015Mapping_jsaf_googleactors_rangerings.xml for details on how range rings are added.
They are added as a Property during within the description of each entity.

<attrToProp>
<gameName>Google Range Rings</gameName>
<gameDataType>STRING</gameDataType>
<default>BlueRing8K</default>

</attrToProp
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Fle Edit View Took Add Help
¥ Seaich

FiyTo | FindBusinesses | Dwections |

Fly to e.q,, Hotels near JFk

¥ Q|

¥ Places
2 CI&S My Plsces
1@ tnfrastructure sites
48 amben Grid
1@ 1ndonesia rid
= [E 49 Temporary Flaces
= E& blueview-game_load.kml
= E&
= [T rua Friendy
% [“ B2 FriendyEntities
® CIE FriendyDetections

# CJ& redvien-game_load knl

% L& neutrabview-game Jood kil
N -1 Fish-3
Nuship1-1 ¥, Collins 1;-

PRl AEWE-1

c130H-1Betangatl =
I

v Layers Earth Gallery »

B [T primary Database
# I Borders and Labels

& 30 Buidings

# [J@ lobal Awareness

[ more

8 &

O
O
O callery
O
E

Eye alt

Figure 55 Simulation Entities in Google Earth with Range Rings Associated
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14.2 Replaying recorded KML

If recording was set, the KML files can be reloaded into Google Earth for playback. Currently
only the TimeStamped recording works, as apposed to creating an animation of the game.
This Time Stamped recording allows the Google Earth globe to be moved whilst replay is
happening. The text emphasised in bold in the configuration file need to be set up as follows
to enable basic recording.

<KMLTimeRecordFileName>game_TimeRecord. kml</KMLTimeRecordFileName>
<KMLRefreshRate>3.0</KMLRefreshRate>
<KMLFileDirectory>C:\ Inetpub\ wwwroot</KMLFileDirectory>
<RecordingOn>true</RecordingOn>
<AnimationRecording>false</ AnimationRecording>
<TimeStampRecording>True</TimeStampRecording>
<RecordRangeRings>false</RecordRangeRings>
<RecordEntities>true</RecordEntities>
<RecordDetections>false</RecordDetections>
<EntityUpdatelnterval>5</EntityUpdatelnterval>
<EntityRecordInterval>60</EntityRecordInterval>

The files to be loaded to enable recording will be called Friendly-entities-
game_TimeRecord.kml for friendly entities. Similar files will be created for Opposing and
Neutral recorded entities and if recorded there will be detection files for each of the three
views.

Double click on the Friendly-entities-game_TimeRecord.kml found in
c:\inetpub\ wwwroot directory

Figure 56 KML Record File Location
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File Edit ‘“ew Favorites Tools Help
@ Back ~ () ’ﬁ /;_\' Search [:{_‘ Folders '
Address |','_? C:Inetpublwwrook
Falders X MName Size  Type Date Modified
b Deskrap ~ & | Other-game ki 3KB KMLFile 21/05/2012 12
| () My Dacuments & | Other-entities-game_TimeRecord.kmi 47KB  KMLFile 21f05j2012 12
i “‘L My Computer &% | Opposing-game. kml 7KB KMLFile 21f05f2012 12
2 e Local Disk (C:) & | Opposing-entities-game_TimeRecord. kmi 98KB KML File 21j0sj201z2 12
# () 09849efdzdesScs1bobz & | Neutral-game.kmil 6KB KML File 21josja01z 12
& ) arcgis & | Meutral-entities-game_TimeRecord. kml 7SKB KMLFile 21f05/2012 12
3 bea & | Insurgent-game. kml 3KB KMLFile 21/05/2012 12
) cealbiua & | Insurgent-entiti imeRecord.kml 47KB  KMLFile 21/05(2012 12
[ [3) d249F7a9014b4cc7 195Fdb ] Friendly-game. kml KB KML File 21j0sj2012 12
[ [ Development Friend]yﬁﬂtﬂ:ies-q-mejhrﬁ&e::md-lmi 126 KB KML File 21josfz012 12
i () Documents and Settings & Tedview-game load kil 1KB KMLFile 21/05/2012 11
(&3 EsRI & | heutralview-game_ll Type: KML File 1KB KMLFile 21/05/2012 11
() Flexdm & | blueview-game _joaq Date Modified: 21/05/2012 12:15 P 1KB KMLFile 21/05/2012 11
5 B Inetpub 5 other-entities-gamd 528! 125 %8 2KB File 180512012 24
() Adrminscripts g Opposing-entities-game_TimeRecord 17 KB  File 18/05/2012 21
# () lissamples _@ Meutral-entities-game_Timeftecord 13KB File 1afosjz0i2 2
@ ) mairoot .'Q] Insurgent-entities-game_TimeRecord 2KB File 18f05/2012 210
(3 Scripks _;] Friendly-entities-game_TimeRecord 27 KB File 18f0s/2012 21:
(= 3 oot Elmodels.zip 236,646 KB WinZip File 15f05/2012 12
O (R imaces.zin 137 KB WinZin File 18/08/2012 12
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The file could be opened on a remote machine with Google Earth by opening
http:/ /hostmachine/Friendly-entities-game_TimeRecord.kml in a web browser (tested using
chrome), providing it can get a name resolution to the host machine.

The following shows the initial view when both the friendly and opposing entities recorded
file are open.

Initially all the recorded instances of the entities are displayed. This can be reset to the start
position by selecting then deselecting the Temporary Places folder in the Google Earth side
bar that contains the Time Record documents loaded by the files. Alternatively each Time
Record Document displayed in the Google Earth Side Bar Can be deselected and reselected
manually.

= Google Earth

Fle Edt ‘View Tooks Add Hel
¥ Search

Fly Ta Find Businesses Directions

Fly to e.g., Reservoir Rd, Clayvile, NY

i ¥ Q

¥ Places
= CI&S my Places
148 infrastructure sites
C@ ambon arid
1484 1ndonesia Grid
= M8 Temporary Flaces
# (&% TimerecordDocumentFrisndyEntit,.
& [¥1& TimeRecordDocumentOpposinger...

i B R CEMErRi B
amBrictY | ERRCBMBFiat:i
I :
CBMBFlot-1 RCBMBFlot-1
A RCBMBFlot-1 Kassarla-1
ai=al ‘ 1o/ Nuship123@s8arialsiagsaria-1
= o e < ¥ .. Kassarla-1
¥ Layers | Earth Gallery » ssa\rlaK1S§a”;::ssarla ! Sydney-1
1= [ %5 primary Database Armidalaz-HD-1
@ 1 Borders and Labeks L S Collins-1
O3 Places W Armidale-1 LHD-1
@ [ = Ry : LHDz1, LHD-1 S FA18A-2
" O= Emt;s Cebint o (0
oads L
& 15 30 Buldngs
& (1§ orean
% CI 5% weather
& Ol aalery
# (145 Global Awarenass
#® 1[0 more
"7 start B wiroot

Figure 57 Replaying a KML Recorded File
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The following displays the initial view of the Time Recorded files.

Fle Edit View Tools Add Help

¥ Seaich

Fly To | FindBusinesses | Directions
Fly ta e.g., Reservoir Rd. Clayville, NY

) “a

v Places
2 CI&S my Places
1@ infrastructure sikes
482 amben Grid
[148% 1ndonesia arid
& Temporary Places
5 TimeRecordDocumentFriendlyEntit..,
& [¥|& TimeRecordDocumentOppasingErt...

( ‘ulhns—1NU,,3h|pT-i
- y oF \‘ijdney-1
Jl=' |8 (Kanimbla-1 8 BV sariast
c Manoma-lRCB_MBFlot,‘w

v Layers Earth Gallery »»

= 512 primary Database
® CJ ¥ Borders and Labels
O Places
# [0 = photos
C= roads
# &) 30 buidings
& ] ocean
= [ 88 weather
® Ol Galery
# 165 Global Awarensss
@ O[3 more

‘Armidale-1
- &

g Start B oot lentitylosd record..

Figure 58 Initial View of KML Replay
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To watch the replay select the play button on the time slider animation toolbar.

= Google Earth

Fle Edit View Took Add Help
¥ Seaich

FiyTo | FindBusinesses | Drections

Fly ko e.q., Reservoir Rd. Clayville, NY

4a]

v Places
2 CI&S my Places
149 1nirastructure sites
482 amben Grid
148 1ndonesia Grid
= [ &3 Temporary Places
# & TimeRecordDocumentFrisndiyEntit..

0=
v Layers Earth Gallery »»
= 512 primary Database
® CJ ¥ Borders and Labels
O Places
# [0 = photos
C= roads
# &) 30 buidings
# CI@h ocean
= [ 88 weather
#® Ol Gallery
# 165 Global Awarensss
@ O[3 more

.Google

Eyeait 5111km

‘4 Start [ z %~ ’ Em’{,g A= 137 P

Figure 59 Selecting Play on KML Replay

This should have the entities moving around the screen as the time slider moves, displaying
them as they were at the time of recording.
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The following shows a snapshot of the animation of a friendly force running.

= Google Earth
Fie Edt Vew Took Add Help
¥ Search

FiyTo | FindBusinesses | Drections.

Fly to e.g,, Reservoir Rd. Clayvik

v Places
2 CI&S my Places
. O mfrastructure stes
482 amben Grid
148 1ndonesia Grid
&3 Temporary Places
& TimeRecordDocumentFrisndiyEntiti.

Jlet]
v Layers Earth Gallery »»
= 512 primary Database
® CJ ¥ Borders and Labels
O Places
# [0 = photos
C= roads
# &) 30 buidings
& ] ocean
= [ 88 weather
#® Ol Gallery
# 165 Global Awarensss
@ O[3 more

& 2000

‘4 start B vismroot B inlentityload_record. .. R Google Earth

Figure 60 Running Replay of KML Record
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The slider can be moved back and forward to display the recorded state at any time during
the simulation.

= Google Earth

Fle Edit ‘View Took Add Help
¥ Search

FiyTo | FindBusinesses | Drections

v Places
B L& My places
1@ infrastructure sikes
482 amben Grid
148 1ndonesia Grid

E &3 Temporary Places
% 165 TimeRecardDocumentFrisndhEnti..

Jlet]
v Layers Earth Gallery »»
= 512 primary Database
® CJ ¥ Borders and Labels
O Places
# [0 = photos
C= roads
& 30 Buidings
& ] ocean
= [ 88 weather

® Ll Gallery

% 1) Globsl awarensss g h ; £ !
& O[3 more f = 4 } 3 t:-;
i i 4 Collins-1
LHD-1
& 2000
mﬂ B oot Tnbox - Micrasoft Out... & klentityload_record...

Figure 61 Using time slider to advance/reverse KML record
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The speed of the animation and other options can be set by opening the options dialog by
clicking on wrench icon that is located on the animation time controller.

v Search

FlyTo | Find Businesses | Directions |

Fly b0 &.q., Reservoir Rd, Clayville, My

| ¥

v Places
5?—‘ D@ My Places
-~ I8 1nfrastructure sites
i (L= Ambon Grid
- @9 1ndonesia Grid
= [ &9 Temporary Places
B Y65 TimeRecordDocumentFriendlvEntiti..

= Date and Time Options
Start datejtime: [si21112 11:57 am 2|
End datetime: Isfz1j1z 1187 a3
DCisplay time ir

) UTE (Coordinated Universal Time)
(%) Time zone on my computer

O speciictimezone  |ACDT Australian Central Daylight Time

Animation speed: slower ] faster

:] = | B b AR o [[] Loop animation
= (B % primary Database

v Layers | Earth Gallery »» [ bae 1 13
1 ‘ / i ! CQD
[ 0 = RS T P T e 3 W <

Figure 62 Setting Speed of KML replay

If a game has been recorded with detections, multiple Time Record files can be opened at once
to replay the entire game. There will be six files to be opened; one for each forces entities and
one for each forces detections (Friendly, Opposing and Neutral). This can be used to replay
the white, blue or red views of the game or any combination, to help with analysis.

UNCLASSIFIED
49



DSTO-GD-0745

UNCLASSIFIED

@Back L > | ‘ﬁ /‘:]Sear:h

Address |B Ci\Inetpublwwmsrook
Falders z

Edit  Wiew Favorites Tools  Help

5

= 1) arcais ~
153 bea
15 cealblua
=] E d249f7a0014b4cc7 195Fdb
# [ Development
|Z) Documents and Settings ==
| ESRI
150 Flexim
= ) Inetpub
() Adminscripts
() iissamples
& () mairoot
(3 Scripts
= 2 wwwront
[# [ images
& ) models
:Q images.zip
models.zip
H ) Intel
120 mecowiki
= [5) models
) Oracle
® I3 orackese
= 15 Program Files
& I3 reuHome
# G share

Mame

s | Other-game.kml
& | Opposing-game. kml
N on =

i | Insurgent-game . kml
& | Frigndly-game. kml

s | redview-game_load. kml

& | neutrakview-game_load. kml

& | blueview-game_load kml
Other-entities-game_TimeRecord
Opposing-entities-game_TimeRecord
Neutral-entities-game_TimeRecord
nsurgent-entities-game_TimeRecord
Friendly-entities-game_TimeRecord
E@models.zwp

D images.zip

&5 | game_load. kml

& | game. kml

Figure 63 Loading all KML recorded files

The files could be opened on a remote
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machine with Google Earth by opening

http:/ /hostmachine/filename.kml in a web browser (tested using chrome), providing it can
get a name resolution to the host machine. The files will load every recorded instance. The
recording needs to be reset to the beginning by deselecting and selecting the Temporary
Places Folder.
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Figure 64 Google Earth all KML recorded files Open
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The Time recording can be played by selecting the play button on the time slider.
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Figure 65 Google Earth Selecting Play for KML Recorded File

The recording can be played or the slider can be used to go to a specific time during the
recording. Detections, entities, range rings can be deselected in the TimeRecordDocuments
located in the side bar by finding the specific entry you want to not be displayed such as a
specific entity, range ring or detection or deselecting a group such as deselecting all Friendly
detections or entities.
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Figure 66 Google showing a complete recorded simulation
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14.3 Merging Data

Google Earth can be used to merge data from the internet such as AIS ship tracks or satellite
data. This is achieved by loading a kmz file from a third party such as the one supplied by

Marine Traffic website or the satelliteDatabase.kmz provided by Advanced Geospatial
Intelligence (AGI).

® Google Earth
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Figure 67 Google Earth Merging Simulation Data with Other Sources (Marine Traffic)
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Figure 68 Google Earth Merging Simulation Data with Other Sources (Marine Traffic and Satellites)
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15. KML Gateway in Model Mode

ADFStealthViewer can also be used to map HLA entities to 3D models displayed in Google
Earth. Only static images can be produced as Google Earth does not handle moving models.

To enable this functionality, the entities to be represented need to be mapped to specific 3D
models. If the viewing instance of Google Earth is on a machine other than the machine
running the stealth viewer, the viewing machine should have the models in
c:\inetpub\ wwwroot\ models copied to a c:\ models directory and the following should be
set in the KMLEntityConfig.xml file. Specific care should be taken on the circled items to
enable best performance.

| 8 KMLEntityConfig.xml (C:\Program.. \DSTOVADFStealthViewer\bin) - GVIM

File Edit Tools Synbtax Buffers Window Help
AIPE 98 i86h DR 334 Ta 7 4
l<?xml version="1.0" encoding="utf-8"7> ~
|<!——HMLEntityUpdater Config File-->
<KMLConfig>
<0S>Windows</0S>
<0SUersion>XP</0SUersion’
<WebServer>IIS<{/WebServer>
{KHMLServerHame>cealhw2<{/KHMLServerHame>
<{KMLMediaServerHame>cealhuw2</KMLMediaServerHame>
<{KMLFileHame>game _kml</KMLFileHame>
W@
<{KMLLoadFileHame>game_load-KmI<{/KHLLoadFileHameX>
{KMLTimeRecordFileHame>game_TimeRecord .Kml</KHMLTimeRecordFileHame>
<{KHMLRefreshRate>3.0<{/KMLRefreshRate>
<{KMLFileDirectory>C:\Inetpubhuwuwroot</KMLFileDirectory’
ctordingOn>false</Recording
<TimeSEampRe rue{/TimeStampRecording>
<RecordRangeRings>true<{/RecordRangeRings>
{RecordEntities>true<{/RecordEntities>
<RecordDetections>true<{/RecordDetections>
gup ateInterual>1k!EntityUpdate nter
{EntityRecordInterval>oWJEntityRecordinterval’
{BlipUpdateInterval>128</BlipUpdatelnterval>
<BlipRecordInterval>128</BlipRecordInterval>
<HTDSIcons>false<{/HTDSIcons>
<HTDSMaxDistancelLine>1808</HTDSMaxDistanceline’
SrErue</Use
</EMLConfig>
|
%
|
|
| .
—— INSERT —- 20,26 ALl

Figure 69 KMLEntityConfig.xml for Model Mode
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The network connection is similar to before, except the resource file needs to have the correct
Google models mapped to the HLA entities DIS enumeration.

=

Cantrols
Search _Record Plavback Cameara )
Search Options =
I [ Q [Network Options

Call Sign
Farce Any Mebwoark Cptions
Damage State _nl_w Connection Mame | rpr-1.0-google-models
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Federation Execution Mame | rpr-1.0

Federate Mame .Steaitﬁ Wiger

Configuration Resource %PF{_lMapping_sqF_gopg_lgmqﬁgI_S.?cnjl l:J

Federation Resource Federations:rpr-1.0.fed . [:]
(]

Rid File Federations:RTI-s_1.3_D18C,rid

Figure 70 Network Options for KMLEntity in Model Mode

The configuration Resource selected should be RPR1Mapping_jsaf _googlemodels.xml.
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Figure 71 Configuration Resource Selection for KMLEntity Model Mode
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If the connection works the following should be seen in Google Earth.
This scene, set in Auckland harbour, was generated using JSAF.

The Google Models were obtained from Google Warehouse or converted using Google
Sketchup.
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Figure 72 Google Earth displaying Simulation Entities in Model Mode (Auckland - New Zealand)
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Figure 75 Google Earth displaying Simulated Ship Models and Bridge (Auckland - New Zealand)
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Figure 76 Google Earth displaying Simulated Tank Models (Auckland - New Zealand)
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If models do not appear, a check should be made that they loaded properly into Google Earth.
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15.1 Multiple Screens in Google Earth
Google Earth has the ability to display a scene over multiple machines/screens. A central machine takes control of other machines.
Google Earth instance and views can be offset from the original. To see the simulated entities each machine must open the corresponding

kml file; the central machine is then used to control and synchronize the views.

The following shows a Central, Left and Right view of various scenes generated by the ADFStealthViewer.

Googleeart!

Figure 77 3 Screen display of Auckland Harbour
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Figure 79

Harbour

UNCLASSIFIED

61



UNCLASSIFIED
DSTO-GD-0745

!
o 1:\‘%

UNCLASSIFIED
62



UNCLASSIFIED
DSTO-GD-0745

16. 3D Models

The 3D Models are mapped to DIS enumeration in the simulation. This mapping is provided
by the configuration resource file RPR1Mapping AustralianStealthViewer.xml. Most
Australian entities and several Kamarian entities have been mapped. To add more mappings
follow the format in the file shown below.

The most important parts of the mapping consist of:
¢ The unique DIS enumeration.
e The class of Object

(BaseEntity.PhysicalEntity.Platform.SubmersibleVessel or
BaseEntity.PhysicalEntity.Platform._Aircraft or
BaseEntity.PhysicalEntity.Platform.SurfaceVessel or
BaseEntity.PhysicalEntity.Platform.GroundVehicle).

e The 3D model to represent the vehicle in the Non-Damaged, Damaged and
Destroyed states.

The following is an example of the Australian Collins class of submarine mappings.

<I--Australian SubmersibleVessel-->

<object extends="SubmersibleVessel" name=S71Collins">
<objectClass>BaseEntity.PhysicalEntity.Platform.SubmersibleVessel</objectClass>
<actorType>Entity.PlatformWithPhysics</actorType>
<remoteOnly>true</remoteOnly>
<disEntityEnum>
<kind>1</kind>
<domain>4</domain>
<country>13</country>
<category>4</category>
<subcategory>1</subcategory>
<specific>1</specific>
<extra>0</extra>
</disEntityEnum>
<attrToProp>
<gameName>EntityType</gameName>
<gameDataType>STRING</gameDataType>
<Il--<default>HMMWDrivingSim</default>-->
<default>S71Collins</default>
</attrToProp>
<attrToProp>
<gameName>SOUND_EFFECT_VEHICLE_LOOP</gameName>
<gameDataType>Sounds</gameDataType>
<default>Sounds:Vehicle_ldle.wav</default>
</attrToProp>
<attrToProp>
<gameName>Non-damaged actor</gameName>
<gameDataType>StaticMeshes</gameDataType>

<default>StaticMeshes:ADFModelRepository:ADF:Subsurface:collins_class:collins_class. ive</defaul
>
</attrToProp>
<attrToProp>
<gameName>Damaged actor</gameName>
<gameDataType>StaticMeshes</gameDataType>

<default>StaticMeshes:ADFModelRepository:ADF:Subsurface:collins_class:collins_class. ive</defaul
>
</attrToProp>
<attrToProp>
<gameName>Destroyed actor</gameName>
<gameDataType>StaticMeshes</gameDataType>
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<default>StaticMeshes:ADFModelRepository:ADF:Subsurface:collins_class:collins_class. ive</defaul
t©

</attrToProp>

<attrToProp>
<gameName>VehiclesSeatConfigActorNameTable</gameName>
<gameDataType>STRING</gameDataType>
<default>Vehicle_DDG51_Config</defaul t>

</attrToProp>

<attrToProp>
<gameName>ShaderGroup</gameName>
<gameDataType>STRING</gameDataType>
<default>DDG51_ShaderGroup</defaul t>

</attrToProp>

<attrToProp>
<gameName>Ground Offset</gameName>
<gameDataType>FLOAT</gameDataType>
<default>0.0</default>

</attrToProp>

<attrToProp>
<gameName>Munition Damage Table</gameName>
<gameDataType>STRING</gameDataType>
<default>DDG51</default>

</attrToProp>

</object>

Another vehicle can inherit most things from an already defined vehicle making building up
mappings quick and easy

<object extends="S71Collins" name='S72Farncomb'>
<objectClass>BaseEntity.PhysicalEntity.Platform.SubmersibleVessel</objectClass>
<actorType>Entity.PlatformWithPhysics</actorType>
<remoteOnly>true</remoteOnly>
<disEntityEnum>
<kind>1</kind>
<domain>4</domain>
<country>13</country>
<category>4</category>
<subcategory>1</subcategory>
<specific>2</specific>
<extra>0</extra>
</disEntityEnum>
<attrToProp>
<gameName>EntityType</gameName>
<gameDataType>STRING</gameDataType>
<default>Farncomb</defaul t>
</attrToProp>
</object>

Note: If the mapping file is not consistent or has an error it will cause the simulation not to
connect to the federation. An error in the command window may show the mistake. Care

must be taken when editing this file.

There is a similar mapping file for DIS named “actormap.xml”
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A tool called ObjectViewer.exe is included with the ADFStealthViewer to enable viewing of
the 3D Models. Select “All Programs > DSTO > ADFStealthViewer > ObjectViewer.exe” to

start this program.
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Figure 81 Launching ObjectViewer.exe
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Geometry can be loaded by selecting “File > Load Geometry” and then navigating to and

selecting the desired 3D model to load it.
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Figure 82 Open a Model File
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The model is displayed and can be rotated or zoomed as required.

17 ObjectViewer

E\\E_!\Ew EEES o
ClQfrw/2a®

|Resources g X

Geometry | Shaders | L\ghts-i

Maps
(= Objects
. AEWCFLT

Figure 83 AEWC 3D model
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17. Troubleshooting

17.1 Federates do not connect

Make sure the RID files used are identical on all simulations wishing to join a federation This
may mean making sure any RTI_RID_FILE environment variable is set to the RID file on the
machine that you want selected (especially on a machine running JSAF).

17.2 Stealth screen does not appear

The config.xml file may not be set up correctly. This gets generated automatically but if the
ProjectPath does not point to the ProjectAssets directory this usually causes errors. The
config.xml file should also exist in the binary directory containing StealthQt.exe

17.3 Stealth does not connect to HLA
The mapping file may have an error. Look at any error messages in the command window

and see if these can be fixed. A common error is that the XML is not formatted correctly (i.e. a
start tag is missing an end tag or vice versa).

17.4 Model does not appear

Check there is a mapping in the RPR1Mapping_AustralianStealthViewer.xml file for the DIS
enumeration. An error message will usually appear.
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17.5 Terrain looks rough and flickers near shoreline

This is a near culling plane issue, the first part of the scene that the camera can view is too
close to the camera. The picture below shows what happens when the near plane is set too
close to the camera. Setting near plane to 5 or more should eliminate this problem.

Near Plane set to 0.05

'C Stealth Viewer - [Rev 2509, 2010/08/25]

Window  Hebwork.
Preferences -3

General | Envronment | Tools | vishilty

Options

Keep Camera above Ground
Performance [ecann T
Coordnate System latlon v
Diplay Ditances s METER |

Display Angles s |DEGREE v
Auto-Attach on Selection
Shouw Advanced Options

Attachment:

Attach Mode Third Person |
Attach Portibode (optiona) [ |
Attach Aeinuth (Degrees) [0 |
[ puko-ticechtoCalign [ |

Advanced Performance Options

Lobscale |1 |
Near Plane. (N ~ |
Far Plans 50000 |

Figure 84 Flicker caused by Near Plane

Near Plane set to 5

C Stealth Viewer - [Rev 2509, 2010/08/25]

Window  Metwork
Preferences & %

General | Enwironment | Tools | visibiity

Opticns
Keep Camera Above Ground
Performance |Default v
Coordinate System  |Lat Lon v
Display Distances As |METER v
Display Angles 4s | DEGREE |
Auko-Atkach on Selsction
Show Adwanced Options
Atkachment

attach Pantfiode foptiona) [ |
Attach Azimuth (Degrees) ’;0.7‘
[[] Auto-Attach to Callsign |:\

Advanced Performance Options

LoD 5ele |1 |
Mear Flane |5 v
Far Plane 50000 ~|

Figure 85 Near Plane setting removing Flicker
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18. Future Work

The following is a list of areas of possible future investigation and work that could be
undertaken to improve the ADFStealthViewer.

18.1 Linux

The Stealth Viewer can also be compiled for Linux machines. This could be fairly easily set up
and a Linux version shipped along with JSAF.

18.2 GUI

The StealthViewer GUI should probably be modified to add things like an about page, Splash
Screen, Help and contacts specific for the ADF.

18.3 Tools

The StealthViewer has other tools like GPS, Compass, Night Vision that can be added and
need to be investigated further. Night Vision needs new models developed.

18.4 Terrain

The terrain built to date has some issues. These include but are not limited to the following:
1. The building heights are wrong. The tool had trouble generating these.
2. Islands sometimes are coloured blue not white and cannot be seen.
3. When inland areas dip below sea level flooding occurs.

A more detailed analysis of the issues was supplied by BAE on completion of the contract.
Also more correlated terrain in areas of interest should be developed.

18.4.1 Weather

The ADFStealthViewer can modify the weather such as cloud cover and visibility. The
different Cloud Cover that can be set includes:

static CloudType CIRRUS;
static CloudType CIRROCUMULUS;
static CloudType CIRROSTRATUS;
static CloudType ALTOCUMULUS;
static CloudType ALTOSTRATUS;
static CloudType NIMBOSTRATUS;
static CloudType STRATOCUMULUS;
static CloudType STRATUS;
static CloudType CUMULUS;
static CloudType CUMULONIMBUS;
static CloudType CLEAR;

Visibility refers more to how far can be seen. There is also the ability to modify precipitation
type, as shown by the following variables.
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Static PrecipitationType UNKNOWN;
static PrecipitationType NONE;

static PrecipitationType RAIN;

static PrecipitationType SNOW;

static PrecipitationType FREEZING_RAIN;
static PrecipitationType SLEET;

static PrecipitationType HAIL;

static PrecipitationType GRAUPEL;
static PrecipitationType OTHER;

Most of the capability to represent weather is still being incorporated and needs to be hard
coded into a future build. The development team are refactoring the weather component
currently and intend to have weather selectable in the environment Tab in the
ADFStealthViewer.

18.5 Models

Not all Models are complete. There are several models that are representative in the
ADFModelRepository located in the

ADFStealthViewer\ data\ ProjectAssets\ StaticMeshes\ ADFModelRepository installed
with the ADFStealthviewer, but it needs updating.

An EXCEL file in the doc directory titled “ADF Orbat” details the mapping.

18.6 Animations

Models in ADFStealthViewer can be animated and have rotating helicopter blades, rolling
tyres, moving turrets and walking people for example. These need to be created and tested.

18.7 Detonations

Detonation can be mapped as well as smoke plumes. This needs more investigation and the
actual animations for detonations created.

18.8 Sound

All vehicles can have sound added to them, but this has not been fully investigated

18.9 VBS2

The use of ADFStealthViewer and VBS2 should be able to be undertaken when correlating
terrain for VBS2 has been created. We have the project files for the Sydney and Umboi Island
and creating a correlating terrain for VBS2 should not take too much money or time.

18.10 Portico

There seemed to be problems when using Portico as the Real Time Infrastructure (RTI). The
RTI is the middleware that allows the HLA federates to connect. These problems included
machines crashing when using the high detail terrain and portico not connecting the two
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federates properly on some windows machines. These issues were not present in the JSAF
based rti-s.

18.11 Licensing

All the models and terrain have been created for the Australian Defence Force and are defence
owned. The models have come from AOD, ADSO and the Assistant Technology Manager
(Electronic Product Modelling & Simulation) | Directorate of Navy Platform Systems Navy
Strategic Command. There should be an info.txt file in each directory stating its origin.

The terrain was built by BAE under contract for the ADF. A more formalised licensing should
be set up prior to distributing the ADFStealthViewer.

The other models in the StaticMeshes directory are part of the Delta3D library as well as the
models in the Vehicles directory under ADFModelRepository.

18.12 Mapping

Only the entities in the chosen mapping will be displayed. The mappings for HLA
connectivity are of the form

<remoteOnly>true</remoteOnly>
<disEntityEnum>
<kind>1</kKind>
<domain>1</domain>
<country>225</country>
<category>1</category>
<subcategory>1</subcategory>
<specific>2</specific>
<extra>0</extra>
</disEntityEnum>
<attrToProp>
<gameName>EntityType</gameName>
<gameDataType>STRING</gameDataType>
<default>Tank</default>
</attrToProp>
<attrToProp>
<gameName>SOUND_EFFECT_VEHICLE_LOOP</gameName>
<gameDataType>Sounds</gameDataType>
<default>Sounds:Vehicle_ldle.wav</defaul t>
</attrToProp>
<attrToProp>
<gameName>Non-damaged actor</gameName>
<gameDataType>StaticMeshes</gameDataType>
<default>StaticMeshes:ADFModelRepository:ADF:Ground:M1A1:M1.FLT</default>
</attrToProp>
<attrToProp>
<gameName>Damaged actor</gameName>
<gameDataType>StaticMeshes</gameDataType>
<default>StaticMeshes:ADFModelRepository:ADF:Ground:M1A1:M1_FLT</default>
</attrToProp>
<attrToProp>
<gameName>Destroyed actor</gameName>
<gameDataType>StaticMeshes</gameDataType>
<default>StaticMeshes:ADFModelRepository:ADF:Ground:M1A1:M1_FLT</default>
</attrToProp>
<attrToProp>
<gameName>Ground Offset</gameName>
<gameDataType>FLOAT</gameDataType>
<default>0.0</default>
</attrToProp>
<attrToProp>
<gameName>Munition Damage Table</gameName>
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<gameDataType>STRING</gameDataType>
<default>DriverVehicle</default>
</attrToProp>
</object>

<object extends="M1A1" name="M1A1AUS"'>
<objectClass>BaseEntity.PhysicalEntity.Platform.GroundVehicle</objectClass>
<actorType>Entity.PlatformWithPhysics</actorType>
<remoteOnly>true</remoteOnly>
<disEntityEnum>
<kind>1</kind>
<domain>1</domain>
<country>13</country>
<category>1</category>
<subcategory>1</subcategory>
<specific>0</specific>
<extra>0</extra>
</disEntityEnum>
</object>

Similar entries can be found in the actorMap files for DIS mappings.

A unique entry needs to be created for every DIS enumeration. However, they can extend a
previously created entity like the M1IATAUS. An error will show up in the stealth viewer
command window when the entity is added to the simulation that describes how no mapping
was found for that particular DIS enumeration.

Mapping also needs to be done for all the possible detonations. This is done in the
MunitionTypesMap.xml file. A default detonation could be created to allow all explosion to
be shown in all cases, currently if it is not mapped it will not appear.
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Appendix B: Licensing
B.1 ADFStealthViewer

ADFStealthViewer can only be supplied to employees within the Australian Defence
Organisation (ADO).

The ADFStealthViewer is built using open source products which have the licensing
arrangements given in the following sections.

B.2 Delta3D

The majority of the ADFStealthViewer is based on Delta3D (http://delta3d.org)

“Delta3D is released under the GNU Lesser General Public License (LGPL). The underlying
modules may have their own licensing, but are at the minimum, considered Open Source and
are freely distributable.”

B.3 Libkml

The Keyhole Mark-up Language (KML) connectivity is based on libkml
(http:/ /code.google.com/p/libkml/)

This is released under the new Berkeley Software Distribution (BSD) license
(http:/ /opensource.org/licenses/BSD-3-Clause).

B4 3D models Licensing

Several 3D models included with ADFStealthViewer were built by groups within the ADO,
the Australian Defence Simulation Office (ADSO), the Defence Science and Technology
Organisation (DSTO) or the Australian Navy and are only releasable to the ADO. All models
should have an info.txt file or varianti.e. “modelname”info.txt that describes where they were
obtained from.

Some models were released with Delta3D under the same license as Delta3D.
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