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(a) Overview of m-CAVE system
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(b) Size of m-CAVE system

Fig. 1: Screens of m-CAVE system



Fig. 2: One of six projectors in m-CAVE

Fig. 3: Screens and projectors of m-CAVE
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Fig. 4: One of IR cameras of 7-CAVE

Fig. 5: Stereo shutter glasses and wand
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3.3 UbOboooooon

vROODOOOOOOOoOoooooooooooboooDoOoOnr-CAVEO O Linux
OO00000D000 WindowsOODOOOOOOOO 2000000000000
OOOo0obO0boo0boobOoob Table1 OO OO

LnxODOOOOOOOOHPODO Z8OODOOOOOOSO RHELSODOOODO
000 192GBRAMOOCOOOODOOOOOOODOODOGPUONO Quadro PLEX
2200 D20 000000000000 000O0OOODODODOODOOOOODO
gooo

OO0b00b0oboooboob0HPOO Z4000 00000000 MasterJO QOO
Slave 00 00 0000O0OSO Windows XP (64bit) D000 Memory 0000 O
0 4GBOGPU DO Quadro 50000 0000000 LInux000000COOOO
OO0D00DbO0O00O0000b0oO0OWindowsO O VRODOOO n-CAVEDO O
OoOooooobpCcOO0OO0DOOODOOO

Linux System PC-Cluster
PC HP 7800 HP 7400
OS RHEL5 Windows XP 64bit
Memory 192GB RAM 4GB RAM/node
GPU | Quadro PLEX 2200 D2x 3 Quadro 5000

Table 1: Specification of 7-CAVE’s computer systems
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Fig. 6: Configuration of speakers of m-CAVE
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PowerdMP

Fig. 7: Hardware of 3D sound system of 1 -CAVE
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Fig. 8 MIDI parameters of 3D sound

15



Parameter

min max
MasterOutputLevel —oo | 0dBFS Master volume
Gain —oo | 0dBFS Each sound volume
RoomSize 4m 1000m Size of virtual audio space
DistanceFactor 0.0 1.0 Attenuation by distance
DopplerTrackingSpeed | 0.0 1.0 Tracking speed for Doppler effect
Spatial Width 0.0 1.0 Spatial resolution of sound
ITDDepth 0.0 1.0 ITD depth to sound source
DopplerDepth 0.0 1.0 Level of Doppler effect
SpeakerSize 4m 1000m Size of speakers
SpeakerPosition x left right X-coordinate of each speaker’s position
SpeakerPosition y back front Y-coordinate of each speaker’s position
SpeakerPosition z under top Z-coordinate of each speaker’s position
HeadFilteringDepth 0.0 1.0 Filter for head front/back direction
HFDampDepth 0.0 1.0 Frequency dependence of attenuation rate
SouceDerection -180° | 180° Angle of sound propagation
SoucePosition x left right | X-coordinate of each sound source position
SoucePosition y back front | Y-coordinate of each sound source position
SoucePosition z under top Z-coordinate of each sound source position
ElevationDepth 0.0 1.0 Filter for vertical direction
ObstructionDepth 0.0 1.0 Depth of obstruction
ObstructionWidth 0.0 90 ° Width of obstruction

Table 2: Parameters of 3D sound system
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MIDI | meter | MIDI | meter | MIDI | meter | MIDI | meter || MIDI | meter
0 4.00 30 14.74 60 54.32 90 | 200.16 || 120 | 737.62
1 4.18 31 15.40 61 56.73 91 209.06 | 121 | 770.39
2 4.36 32 16.08 62 59.25 92 | 218.35 || 122 | 804.62
3 4.56 33 16.79 63 61.89 93 | 228.05 || 123 | 840.38
4 4.76 34 17.54 64 64.64 94 | 238.18 || 124 | 877.72
5 4.97 35 18.32 65 67.51 95 | 248.77 || 125 | 916.72
6 5.19 36 19.13 66 70.51 96 | 259.82 || 126 | 957.46
7 5.42 37 19.98 67 73.64 97 | 271.37 || 127 1000
8 5.66 38 20.87 68 76.91 98 | 283.43
9 5.92 39 21.80 69 80.33 99 | 296.02
10 6.18 40 22.77 70 83.90 100 | 309.17
11 6.45 41 23.78 71 87.63 101 | 322.91
12 6.74 42 24.84 72 91.52 102 | 337.26
13 7.04 43 25.94 73 95.59 103 | 352.25
14 7.35 44 27.09 74 99.84 104 | 367.90
15 7.68 45 28.30 75 104.27 || 105 | 384.25
16 8.02 46 29.55 76 108.90 || 106 | 401.32
17 8.38 47 30.87 77 | 113.74 || 107 | 419.15
18 8.75 48 32.34 78 118.80 || 108 | 437.78
19 9.14 49 33.67 79 124.08 || 109 | 457.23
20 9.54 50 35.17 80 129.59 || 110 | 477.55
21 9.97 51 36.73 81 135.35 || 111 | 498.77
22 10.41 52 38.36 82 141.36 | 112 | 520.93
23 10.87 53 40.07 83 147.64 | 113 | 544.08
24 11.36 54 41.85 84 | 154.21 || 114 | 568.25
25 11.86 55 43.71 85 161.06 || 115 | 593.50
26 12.39 56 45.65 86 168.21 || 116 | 619.88
27 12.94 57 47.68 87 | 175.69 | 117 | 647.42
28 13.51 58 49.79 88 183.50 || 118 | 676.19
29 14.11 59 52.01 89 191.65 || 119 | 706.23

Table 3: Conversion table between MIDI values and meter values
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4 Multiverse
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e TonjetEngine (Fig.10)
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e CellDivision (Fig.13)
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Fig. 9: GeomagField
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Fig. 10: IonjetEngine

Fig. 11: RetinaProtein
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Fig. 12: SeismicWave

Fig. 13: CellDivision
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Fig. 14: Sound generation from virtual touch screen

25
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Fig. 15: Result of questionnaire on effect of sound from virtual touch screen
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Fig. 16: Concept of virtual sound generation from the ion jet engine of a space
probe in m-CAVE
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Fig. 17: Time for the notice

Fig. 18: Result of questionnaire on the effect of sound from the space probe
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