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3.1 CAVE: Cave Automatic Virtual Environment

CAvEOOOOOODOODODOODOODODOODOOOOOoODOoDOoooooDon
000000 CAVEOOD 10000o0ooDoooobooooos3soooogt
0odododoooooooooooodooooooooooooobo vrROOO
goooooboogoboooboobooobouoobounooouooogo
0o0ooo0odooooooooooooooooooooooooooogg
0000o00ooooooo vROOODODDOOOoOooooOooooooboooo
OO0 CAVEODOO FigldDODOOoDooooOoOd

00000000000 CAVEOODOOODOOOODOOODOOoODODOOoD
O0000000000000000000 CAVEDCcoOSMOSO[60oooon
O00000000DOO0ODODODO CAVED HoloStagelT] HoloStage 0 O 0O O
000 m@miooodoooooog 400
0000000000000 0000000D0DoD00oDoDoDOo0ooDoooUoDoDOg
CAVED HOPEO [7D000000OOOOO CAVEOOODODODOOO 16000
O000000000000000000000 CAVEOD StarCAVEO 8] D000
0o0oooooooobdoonoooooooooooooooooooogn
0000000000000 000oo00ooooooDoDoooooooDoDOg
0ooooodoooiooooooooooonooooooooooogg
ooooo

CAvEOOODOOOODODOOO 100000000 DO00DoOO0o0ooooooan
000 pCOOD0O0O0ODOODOO0ODOO0ODOOODOOODOO3O00DO0O0O0
000000000000 00 CAVEOOODOOOODODODOOoOoooooo
ogoddoool1ooooboooooooboooooooooobooooa
00000000 0o0oOoDOOo pCODO0O0OO0DOOODOOOODOOODOOOODOOO
pCOODOOO0OO0O0OOOOODODODOOODODOOOOOOOOOODODDOOOD
g0o0oO0O0OC0OO0OO0OOoOOO0OO0O0OOOoOOODDODODODOOOOOCOCO (DoO)oOoo
godoobodooooooooobooooooooooooooooon 3d
0o00oooooooooodoonoooooonoooooooood
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3.4 pCAVE
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Computer type SGI Asterism adt08
CPU AMD Opteron 2350 x2 (=8 cores)
Memory 64GB
GPU NVIDIA Quadro FX 4600
OS SUSE Enterprise 10.2
Projector Christie Mirage S+4K
Controller Intersense 1S900
Tracker Intersense 1S900
Screen 3048 mm x 2286mm

Table. 1: pCAVE specification

Fig.20 0O Fig.70 pCAVEOOODOOODOOO



Fig. 3: Projector of pCAVE



P intersensE

Fig. 5: Liquid crystal shutter glasses of pCAVE



Fig. 6: Graphics workstation of pCAVE

Fig. 7: Tracking workstation of pCAVE
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Table. 2: The correspondence of VR Juggler function to CAVEIib function
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000000000000 bO0O00bO0oD0bO0oDOOo0oDOOo0obOOo0obOo0oOoDOon
goobobobooboboboobobooooooooooooooooon
000 OMicrosoft 0 Kinect DO OO0 OpenNIO OO ODODOOODOOOOOO
0000000000000 000DO00ODO0ODO0O0ODO0O00OCAVEODODOO
000000000000 b0oD00o0bO0o0bOobDOo0obOOoDbOOoDOoOoDOon
Joooboobobobobooobuoobooboobooo

4.5.3 ODUOO0O0OO0O0OO

gobbboooobbbuooobbbooobbboooobbbooan
e HOUOUOUDLODLDDOUOOODO

gobboooobbodd

gobbbuoooobboodadgd

gobbbooobbbooogbbboooobbbuoooobo

gbobbboooobbboooobbbooooboo

gbobbooogbbbuodobobbboooobbbuoooobobod

gbobbboooobbboooobbbooooboo
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5 OO0

000 VvVROOOODODOOODOOOODO VRJuggler DOOODOOOO0OODOO
OOO0OVR Juggler DO OO OOO0OO0ODO0OODOOOOODOOODOOOOOODO
gobobogoboboooobboooobboooobobooobboboon
gobbobooobbbooogbboboooobobuoooob

gooobovROOODOOOOOOOObOOobDbOOoboDOoOobDooboobo
guogggbobbboooogobobboooobobobboooonobobod
gobbboooboboboooobbbooooboboao

gboogovROODOODDOOODOOOODOObOoOobLbOOoOobOoOoDDo
OOVR Juggler OO O0O0O0O0O0OO0O0ODOOOODOO0ODLOOO0ODOODOODOOO
gboooobovRObODOOOoOoLDOoooboooboooboooboooboo
gobobboooobobodad
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[ O

logoogboobobooboobooboboboboobooboobo

Ooobooooboboooooooobo0ooboooboooOoobDOodoOpenGL
googbooboobooboobogoboobbooboobooboobbo
CAvEODOOOO0ODOOOOOOOOODOOO0ODODODOOODOOObDOOOOO
gobbbooobobboooobbboooobobogao
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A VRJuggler0OUOQOOoOoOooooooooog
HEN

VRJugeler OO0 O0OOO0O0OODOOOOOODO0OODOO0OOOO0ODOOOOO
00 [40000000000000000OOOOO

A.l1 VR Juggler0OODOODO0O

VR Juggler UO O OOOODOODOO0ODOOOOODOOODOODOO2200000
00000 Google CodeD DD ODOOODOODOODOOOODOODOODOODOO
003.00-1000000000 Google CodeDODODOODOOODOO VR Juggler-
3.00-000000000000OVR JugelerDOOOOOOODOOODOOOOODO
000000 (Table.3) D0 00000000000 OOJDKO DoozerD0O OO
U000 Optional OO OOOO0O0ODOODOOOOODOODOOOOODLOOJDK
O0000000D00D0ODO GUIDODO vrjeonfigD OO0 OO DoozerD O OO O
gobbbuooobobbbooobbbboooobobbogo

CppDom DOM analyzer for C++
SCons Software build tool
GMTL | General Math Template Library
Boost C++ library

Flagpoll Software dependencies solver
Python Required devel
Doozer Building tool
JDK Java Development Kit

Table. 3: Software needed for VR Juggler installation

goboboooobboooobbuooobbbooobbboooooboboo
O0o0ooobOoboo0oobooDoboboonog Table4aOD OO
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LD_LIBRARY_PATH | A path to Boost Jusr/local/lib
FLAGPOLL_PATH | A path to FLAGPOLL | /usr/local/lib/flagpoll
:/usr/local /share/flagpoll
JDK_HOME A path to JDK Jusr/java/jdk1.6.0_21
DZR_BASE_DIR A path to Doozer /usr/local/Doozer

Table. 4: Important paths for VR Juggler installation

O000000000000000000000 BoostOOOOOODOOOOOO
000000000000 0000D000DO00000D0O00D00D00 configure
00 —with-boost-includes D0 O000O0O0 Boost 0D O0OO0ODOOOOOOO
0O /usr/local /includeD 000000000000 OOOOBoost.Filesystem O 0 O
0000000000000 000o00D0oo0o0oDooooDOoooDOooOoon
000 configure O O O —with-boost O O O O O O libboostfilesystem O O O O O
O/usr/localD0 0000000000000 O00COOOOO0OOODOOOODOO
0O00oO0oogoo

1. 0000000 VR Juggler DO D OO0OODODO autogen.sh OO OO OO
2.000000000000000O mkdir build

3. 00000000000 cd build

4. 0000000000000 D0000O00000000O000../configure.pl
5. 000000 gmake build

6. 000 0O0ODOO0ODO gmake install

A2 VRJugglerOOOOGOOOooooo

O00D000DOoOODDbO0Owrjeonfigd 00D OO0DOOODOOOOOOODO
oobboOoJavalO0O GUIDODOOOOODOODOOOOOOOODOOODOO
jeonfO O 0 Ojeonf0 OO0 O0DODOOO XMLOOOOOvrjeonfigD 0O OOO0OODO
O00000000000000 jeonf000O0O0O0DOOOO Jusr/local/share/vrju
ggler-3.0.0/data/configFiles 00 000000000000 jeonfOODOOODOO
Oob0ooboboOoooooooboobOjeonfOO0b00OOoOOoOobDODOO
CAVEODODO jeenf000D0O0OOO0O0DOOODODODOOODOOOOODOOOODO
gobbuooobbooobobbuooobbbuooobbbuooobbooon
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gobboooobbboobuooobobbboooobboooobbboodon
O00000DbO0O0b00Og CAVEILDOODODODOOODOODOOOCAVELbDOOOO
gubdabibbd.cavercD0000O0OODOOODODOOOODOOOOOOOOOO
O0b00O0b0oobo0oobooboboobbog CAvElLbOOODOOOoooOOoooOo
O0o0ooOo0oobo0ooboo0ooDbbo CAVEDOO 10boobbooobobooo
gobbuogobbbooobboooobbooobboooobboodon
OO0 Tableh OO OOODOOOO0ODOOODOOOOOOODOOOD CAVEO
vROODOODOOOOOOoOOobOOoooooobobobooooboobobonboo

Number of Pipes | Number of output displays 1

Pipe Identifire | Which display do you output ? -1

“-1” means using environment variable

Table. 5: Hardware (GPU) configuration. “Display System”

O00bo0oobOoooOoonD Table6OOOODOOVROOODOOODOODO
gobboboooobobooooobboooooboboooobobooboa
Oo0o0oooo0ooooo0ooboobo0oobooboOoooD cAVEOODODOODO
O00000O0bO0o0obO0b0bO000booooooOobobo CAVEODOOODOO
gobbuoodgbbbooobbooobbbuooobobbuooobbooon
O000000Db0O0DbOO0O00OO0DbO0ObOOCAVELbOO CAVE Simulatord O O
O0o0oooooboooooooobbOdVR Juggler DO ODOOOO0OOOODOO
OO0TablerOO00O0O0DOO0ODOOODOOOOODOOODOODOOOCAVEO VR
gboobbooboobbooboobboobvRObbOOoOobooobDDOoo
gbobobobobobOobobOobuobobouoboodTablesOOoooonon
gobboooobbbuoooob
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origin Place of window X:0,Y:10
size Size of window Width:1400 |,
Height:1050
Pipe Which GPU do you output ? | 0
In Stereo Config of stereo true
Use border Border of window true
Hide Mouse Pointer | Mouse pointer inactive 7 true
Full Screen Window | Full screen or not true
Always On Top Always window on top or not | false
Use this Window? | Use this window? true
Keyboard/Mouse Input source of Keyboard/Mouse
Input Handler keyboard and mouse InputHandler0
Allow Mouse Locking | When you drag a true
mouse with any keys ,
the pointer is locked inside
window or not.

Table. 6: Output window configuration. “Display Window”

origin Simulator placement inside window | X:0,Y:0
size Size of viewport. Width:1.0
You should input percentages. Height:1.0
View Left eye ,right eye or both eyes Stereo
User user VRJuglerUser0
Use this Viewport Do you use this viewport ? false
Vertical Field of View | Vertical field of view 80.0

Table. 7: Simulator configuration. “Simulator Viewport”
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origin Surface placement inside window X:0,Y:0
size Size of viewport. Width:1.0
You should input percentages. Height:1.0
View Left eye ,right eye or both eyes Stereo
lower_left_corner Place of lower left corner X:-1.524
of the screen Y:0.0
7:0.0
lower_right_corner | Place of lower right corner X:1.524
of the screen Y:0.0
7:0.0
upper_right_corner | Place of upper right corner X:1.524
of the screen Y:2.441
7:0.0
upper_left_corner Place of upper left corner X:-1.524
of the screen Y:2.441
7:0.0
User user VRJugglerUserO
Use this Viewport ? | Do you use this viewport ? true
Is Tracked ? The screen able to move with tracker 7 | false
Tracker Proxy A movable screen tracker None
Auto Corner Update | Automatic corner update ? No Update

Table. 8: Screen configuration. “Surface Viewport”

driver_path | Path to input drivers

/usr/loacl/lib/gadgeteer-2.0.0/drivers

driver

The name of the driver | Trackd_drv

Table. 9: Input devices configuration. “Input Manager”

VR Jugglee OO 0O 0O0OO00O0OO0OOODDOO GadgeteerDODODOOOOO
O000000O0DbO0O0000O CAvVEOOODOOoOobOoOOoooOoboooooo
O00000000ooooon TrackdDOODOOOOOOOOOOOOOOOO
O00D000TrackdODOD0OOO0ODODOODO Table9OODOODOOODODOOO
TrackdOOODOOOOOODOOOODOOOODODOOGadgeteer O Virtual
Reality Peripheral Network (VRPN) OO O 0O0O0OO0000O0OO0OOOOOOOO
000000000000 00000D000D00000DO000O0O00DO000O0
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goooboowiigdoobooooooobooboobooooooooboo
0000000000000 D00O0OVRPNOOOOODODOOODODOODOOOOO
O000000VR Juggler O ../configure 0 0 —with-vipn 00000000000
00000000 VR Jugeler DO OO0OODOO0ODOOOOODOOODODOOO
Table.100 000

Head Position A proxy of Head position tracker | VJHead

User’s eye separation | User’s eye separation 0.069

Table. 10: User configuration. “VR Juggler User”

A3 0O0O0OO0ODOOOO

O0000O0bOO0bOOo0o0oobooooboboo

1. Input Manager 00000 M OOOO0O0OOO0OOOO0OOOO

2. Device Driver U0 OO DM OOO0OOOOOOOOO

3. Proxy UODOOODMMOOOOO0OOODOODOO

4. Proxy Allas 00000 DO0O0OO0O0OODOODOODOOOODOOO

00000000 0bodgognbogn Device DriverDODODOOODOODOOOOO
0000000000 0DO0O00oo0boo0DoboOD 400000 Proxy Alias
gobobuooooobooobbobuooobboboonobbuooobbboon
gbboogbuobogbogbsgoobobboubobi1oboobbodon
gooobooboobobobobibO Fig3boooboooboooooboo
b XooyYyoooob20ooooooobuobobobooOFig140000
goooboobobbdFgl00d0booboobooboobooobon
gbobboogoobboooobbooobbbuooobbbuooobbuooon
gobobogoobobooobboooobboooobbooobbooon
gobobobooodn

28



VJAnalog0
VJAnalogl

Fig. 13: Configuration of buttons and joysticks

PositionProxyHead

TrackdSensor

PositionProxyWand

Fig. 14: Configuration of trakers
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Keyboard/Mouse

Input Elerallien Keyboard/Mouse Device
Keyb(}_?r SALL KeybhoardProxy
TOXy
Simulated Digital DigitalSystemControls
Device (KeyPair : ANY.KEY-ESC)
Digital Proxy VJISystemStopKernelProxy
Proxy Alias VI SystemStopKernel

Fig. 15: An example of keyboard configuration; ESC key to exit.

dobbooobbbooobbboouobbboobobbuouoon VR Jug-
ger 0000000 0O0O0OOOODOOOODODOD0OOODODOOODODDOOOOD
gobdogbooboobuoboobobuoboobobobuooboona
0000000000 bobobbodOmake00000OODOOO0O0O0O0OO
0000000000000 00000000 (/PathToVRJ /vrjuggler-3.0.0-0-
src/build/modules/vrjuggler/samples) 00 0 000000000000 O00OOO
(/PathToVRJ/vrjuggler-3.0.0-0-src/modules/vrjuggler /samples) O 0O O O
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