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˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͎͔͔͙ͦͣͭͪΎͭ͊ ͍Ά͍ VRML 
ςͨ ͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͔͙ͣ͊ͭͪ͊͡Σ ͔ͭͫͭͯͪ͊͟Σ 
͙͔ͦͤͭͪͦͪ͊ͤ͟͡ ͤ͊ ͔ͭͫͭͯͪ͊ͭ͊͟Φ ˤͣΆ͍͔͊ͤ͟ 
ͤ͊ ͍͙͔͒ͦ ͙ ͙͊ͯ͒ͦΦ ˽͙͙ͪͦͭͦͭͨΦ

ʘʩ.ɽʣʝʥʘ ʇʲʨʚʘʥʦʚʘ

2010

ȾȱȸȬ 15

Å Appearance Node ͦ ͔͔ͨͪ͒͡Ύ 
͔͍ͨͪ͒ͫͭ͊Ύ͔ͤͭͦ ͤ͊ ͎͔͔͙ͦͣͭͪΎͭ͊Φ

Å ˤ͙͎͙ͤ͊ ͔ͫ ͔͒ͺ͙͙ͤͪ͊ ͍Ά͔ͭͪ ͍ Shape 
Node.

Å ͙́ͦ͘ ͍Ά͔͘͡ ͍͟͡Ό;͍͊ ͔͙͔ͫ͒ͤͭ͡ ͔ͨͦͭ͊͡Υ
Á material - ͫΆ͒Άͪ͗͊ Material NodeΣ ͚ͦͭͦ͟ 
͔͔ͦͨͪ͒͡Ύ ͼ͍͔ͭ͊Σ ͔͙͔ͦͭͪ͊͗ͤ ͤ͊ 
͍͔͙ͫͭͤ͊ͭ͊͡ ͙ ͨͪͦͪ͊͘;ͤͦͫͭ ͤ͊ ͔͙͔ͦ͋ͭͭ͟Φ

Á texture ςͫ Ά͒Άͪ͗͊ ͔͙͔ͭͫͭͯͪͤͭ͟ ͍Ά͙͘͡Υ 
ImageTexture, MovieTexture͙
PixelTexture.

Á textureTransformςͫ Ά͒Άͪ͗͊ ͍Ά͔͊͘͡ 
TextureTransformΣ ͚ͦͭͦ͟ ͔͔ͦͨͪ͒͡Ύ ͊͟͟  
͒͊ ͔ͫ ͙͙ͨͪͦ͗͡ ͔ͭͫͭͯͪ͊ͭ͊͟ ͍Άͪͻͯ 
͎͔͔͙ͦͣͭͪΎͭ͊Φ

˿͙͙ͤͭ͊ͫͫ͟

Appearance { 

material NULL

texture NULL

textureTransformNULL

}
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ÅVRML 2.0 ͨ ͍ͦͦ͘͡Ύ͍͊ ͊ͭͦ͟ 
͔͙ͭͫͭͯͪ͟ ͒͊ ͔ͫ ͙͎ͨͪ͊͊ͭ͡ 
͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΣ ͺ͙͙ͣ͡ ͙ 
͙͔͙ͨͫͤ͟͡ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΦ

Ǻ͔ͫͭͯͪ͊ͭ͊͟ ͔ͫ ͙͎ͨͪ͊͊͡ 
͟Άͣ ͍ͫΎͦ͟ ͙͡ͼ͔ ͤ͊ 
ͺ͙͎ͯͪ͊ͭ͊ όͺ͙͎ΦмрΦнύΦ

͙͎̅ΦмрΦн ˽͙͙͙͍͙ͪͣͭ ͫ ͙͔ͨͪͦ͗ͤ͊͡ ͔ͭͫͭͯͪ͊͟ 

͙͎̅ΦмрΦм ˮ͔͙͔ͦ͋ͪ͊͗ͤ͘Σ ͙͍ͦ͊ͤͦ͘͘͡ 
͊͘ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͔ͭͫͭͯͪ͊͟

Ǻ͔ͫͭͯͪ͊ͭ͊͟ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͍͔ͨͦͭͦͪͤ͊ ͍Ά͍ ͍ͫΎͦ͟ 
͙͡ͼ͔ ͤ͊ ͺͦͪͣ͊ͭ͊ όͺ͙͎ΦмрΦоύΦ

͙͎̅ΦмрΦо˴ͯ͋ ͫ ͍ͨͦͭ͊ͪΎ͔ͤ ͤ͊ ͔ͭͫͭͯͪ͊͟ мύ ͍͔͙ͪͭ͊ͤͦ͟͡Σ нύ ͻ͙ͦͪͦͤͭ͊ͤͦ͘͡Σ 
оύ ͍ ͍͔͔͒ͭ ͙ͨͦͫͦ͟ ͙ пύ ͔͋͘ ͍ͨͦͭ͊ͪΎ͔ͤ 

1) 2) 3) 4)
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Å͙͎̅ΦмрΦп ͔͍ͨͪ͒ͫͭ͊Ύ ͯ͋͟ ͫ 
͍ͨͦͭ͊ͪΎ͔ͤ ͤ͊ ͔ͭͫͭͯͪ͊ͭ͊͟ ͍ 
͍͔͔͒ͭ ͙ͨͦͫͦ͟ ;͔͙͙ͭͪ ͨΆ͙ͭΣ 
͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘ ͔ 
͙ͭͪ͊ͤͫͪ͊ͤͦ͡ ͙ ͍͊͘ΆͪͭΎͤͦ 
ͤ͊ пр ͎ͪ͊͒ͯͫ͊ όлΦтр 
͙ͪ͊͒͊ͤ͊ύΦ

Å˥͔͔͙ͦͣͭͪ;͙͔ͤͭ ͔͚͍͙͒ͫͭΎ 
͍Άͪͻͯ ͔͙ͭͫͭͯͪ͟ ͙͔ͫ͊ͪ͊ͤ͟͡Σ 
͙͔ͭͪ͊ͤͫͪ͊ͤ͡Σ ͍͊͘Ά͔ͪͭ͊ͤ ͔ͫ 
͙͎ͨͪ͊͊ͭ͡ ͍ ͍͙͒ͯͦͦͪ͒ͤ͊ͭͤ͊͟ 
͙͔ͫͫͭͣ͊ όͺ͙͎ΦмрΦрύΦ

͙͎̅ΦмрΦп˶͙ͼ͔ ͤ͊ ͯ͋͟ ͫ ͍ͨͦͭ͊ͪΎ͔ͤ 
͙ ͍͊͘Ά͔ͪͭ͊ͤ ͤ͊ ͔ͭͫͭͯͪ͊͟ 

͙͎̅ΦмрΦр ͔́ͫͭͯͪ͊͟ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊ 
͍ нD ͟ ͙ͦͦͪ͒ͤ͊ͭͤ͊ ͙͔ͫͫͭͣ͊ ͙ 
ͦ͋ͻ͍͊ͭ ͍ ͍͔͔͒ͭ ͙ͨͦͫͦ͟ ͦͭ л ͒ͦ м

Ǻ͙͍͔ͨͦ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎΥ

Á͍̇ΎͭΥ ͍͙ͦͫͤͦͤΎͭ όdiffuseύͼ͍Ύͭ ͍ Material Node ͔ ͙͎͙ͤͦͪͪ͊ͤΤ

Á˿͙͍ͦ όgrayscaleύΥ ˿͙͍͙͔ͭ ͚͙ͫͭͦͤͦͫͭ ͤ͊ ͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘ ͫ͊ 
͔͙ͯͣͤͦ͗ͤ ͨͦ ͍͙ͦͫͤͦͤΎ ͼ͍ΎͭΦ

͙͎̅мрΦс ˿͙͍ͦ ͍ͨͦͯͭͦͤͦͦ͡ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘ ͙͔ͨͪͦ͗ͤͦ͡ 
͍Άͪͻͯ п ͯ͋͊͟ ͫ ;͔͔͍͔ͪͤΣ ͔͔ͤ͘͡Σ ͙ͫͤ ͙ ͋Ύ͡ ͼ͍Ύͭ
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ÅˤΆ͔͊͘͡ ͔͍ͨͪ͒ͫͭ͊Ύ 
͔͔͙͔ͣͫͭͦͨͦͦ͗ͤͭͦ͡ ͤ͊ 
͙͔͙͔ͦ͋ͪ͊͗ͤ͘Σ ͙͍ͨͦ͊ͤͦ͘͘͡ ͊͘ 
͔ͭͫͭͯͪ͊͟ ͟Άͣ ͺ͙͎ͯͪ͊Φ

Ǻ͙ͪ ͔ͨͦͭ͊͡ ͔͍ͨͪ͒ͫͭ͊Ύͭ ͙ͭͦ͘ ͍Ά͔͘͡Υ
Á url ςͦ ͔͔ͨͪ͒͡Ύ ͨΆͭΎ ͒ͦ 
͔͔͙͔ͣͫͭͦͨͦͦ͗ͤͭͦ͡ ͤ͊ 
͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘Φ ˮ͍ͨͦ͊ͭ͘͘͡ ͔ͫ JPEG, 
GIF ͙ PNGͅ ͚͍͙͊ͦ͡ ͺ͙ͦͪͣ͊ͭΦ

Á repeatSςͦ ͔͔ͨͪ͒͡Ύ ͙͒͊͡ 
͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘ ͒͊ ͔ͫ ͍ͨͦͭ͊ͪΎ 
͍͔͙ͪͭ͊ͤͦ͟͡Φ

Á repeatT-͔͔ͦͨͪ͒͡Ύ ͙͒͊͡ 
͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘ ͒͊ ͔ͫ ͍ͨͦͭ͊ͪΎ 
ͻ͙ͦͪͦͤͭ͊ͤͦ͘͡Φ

˿͙͙ͤͭ͊ͫͫ͟ 

ImageTexture{ 

url [ ]

repeatSTRUE 

repeatTTRUE 

}

Å ˽͔͍ͪ͒ͫͭ͊Ύ ͺ͙ͣ͡ ͊ͭͦ͟ ͔ͭͫͭͯͪ͊͟ ͤ͊ ͺ͙͎ͯͪ͊ 
͍ MPEGͅ ͦͪͣ͊ͭΦ

Å ˤΆ͔͊͘͡ ͔ͫ ͔͍ͨͪ͒ͫͭ͊Ύ ͫΆͫ ͔͙͔ͫ͒ͤͭ͡ 
͔ͨͦͭ͊͡Υ
Á loop ςͦ ͔͔ͨͪ͒͡Ύ ͙͒͊͡ ͺ͙ͣ͊͡ ͒͊ ͔ͫ ͍Ά͙ͪͭ 
͔͔ͤͨͪ͟Άͫͤ͊ͭͦΤ

Á speedςͦ ͔͔ͨͪ͒͡Ύ ͦͦ͟͟͡ ͋Άͪͦ͘ ͒͊ ͔ͫ 
͔͍ͨͪ͒ͫͭ͊Ύ ͺ͙ͣ͊͡Τ

Á startTimeςͦ ͔͔ͨͪ͒͡Ύ ͍͔͔ͪͣͭͦ ͊͘ ͙͔ͫͭ͊ͪͭͪ͊ͤ 
ͤ͊ ͺ͙ͣ͊͡ ͍ ͔͙ͫͯͤ͒͟Τ

Á stopTime-͔͔ͦͨͪ͒͡Ύ ͍͔͔ͪͣͭͦ ͊͘ ͙͔ͫͨͪ͊ͤ ͤ͊ 
ͺ͙ͣ͊͡ ͍ ͔͙ͫͯͤ͒͟;

Á url ςͦ ͔͔ͨͪ͒͡Ύ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤͭͦ͡ ͤ͊ 
ͺ͙ͣ͊͡Τ

Á repeatSςͦ ͔͔ͨͪ͒͡Ύ ͍ͨͦͭ͊ͪΎ͔ͤͭͦ ͤ͊ ͺ͙ͣ͊͡ 
͍Ά͍ ͍͔͙ͪͭ͊ͤ͊͟͡ ͨͦͫͦ͊͟Τ

Á repeatT ςͦ ͔͔ͨͪ͒͡Ύ ͍ͨͦͭ͊ͪΎ͔ͤͭͦ ͤ͊ ͺ͙ͣ͊͡ ͍ 
ͻ͙ͦͪͦͤͭ͊ͤ͊͘͡ ͨͦͫͦ͊͟Φ

˿͙͙ͤͭ͊ͫͫ͟

MovieTexture{ 

loop FALSE

speed 1

startTime0

stopTime0

url [ ]

repeatSTRUE 

repeatTTRUE 

}
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Å ˤΆ͔͊͘͡ ͔͍ͨͪ͒ͫͭ͊Ύ ͙͔͙͔ͦ͋ͪ͊͗ͤ͘ ͊ͭͦ͟ 
͔ͭͫͭͯͪ͊͟ ͟Άͣ ͺ͙͎ͯͪ͊Φ

Å ˤΆ͔͊͘͡ ͔ͫ ͔͍ͨͪ͒ͫͭ͊Ύ ͫΆͫ ͔͙͔ͫ͒ͤͭ͡ ͙ͭͪ 
͔ͨͦͭ͊͡Υ
Á Imageςͦ ͔͔ͨͪ͒͡Ύ ͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘ ͫ о 
͚͙ͫͭͦͤͦͫͭ ͍ ͙͔͙ͨͫ͟͡Υ ΄͙͙ͪͤ͊Σ ͍͙ͦ;͙ͤ͊ ͙ 
͋ͪͦΎ ͚͍͔͋͊ͭͦ ͙͍͙ͨͦ͊ͤ͘͘͡ ͊͘ ͍͔͙ͫ͟ 
͙͔ͨͫ͟͡Φ ˤ͙͙ͣͦ͗ͤ͘ ͚͙ͫͭͦͤͦͫͭ ͊͘ ͋ͪͦΎ ͤ͊ 
͚͍͔͔͋͊ͭͦͭ ͫ͊Υ
VGrayscaleό͙͍ͫ ͍ͨͦͯͭͦͤͦ͡ύ ͔ͣͦ͒͡

VGrayscaleͫ  ͊͡ͺ͊ ͊ͤ͊͟͡ ͊͘ ͨͪͦͪ͊͘;ͤͦͫͭ

VRGBͣ ͔ͦ͒͡

VRGBͫ  ͊͡ͺ͊ ͊ͤ͊͟͡ ͊͘ ͨͪͦͪ͊͘;ͤͦͫͭΦ

Á repeatSςͦ ͔͔ͨͪ͒͡Ύ ͙͒͊͡ ͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘ 
͒͊ ͔ͫ ͍ͨͦͭ͊ͪΎ ͍͔͙ͪͭ͊ͤͦ͟͡Φ

Á repeatT-͔͔ͦͨͪ͒͡Ύ ͙͒͊͡ ͙͔͙͔ͦ͋ͪ͊͗ͤͭͦ͘ 
͒͊ ͔ͫ ͍ͨͦͭ͊ͪΎ ͻ͙ͦͪͦͤͭ͊ͤͦ͘͡Φ

˿͙͙ͤͭ͊ͫͫ͟ 

PixelTexture{ 

image 0 0 0

repeatSTRUE 

repeatTTRUE 

}

˽͙͔ͪͣͪ
#VRML V2.0 utf8
Shape { 

appearance Appearance{ 
material Material { } 
texture PixelTexture{ 

image 1 2 3 # ́ ͙͙ͪͤ͊, ͍ ͙ͦ;͙ͤ͊, 3-
͚͋͊RͭGB ͙ ͔͙͔ͦ͋ͪ͊͗ͤ͘

0xFFFF00 # ͗ Άͭͦ͡ ͦͭ͒ͦͯ͡
0xFF0000 # ;͔͍͔ͪͤͦ ͎͔ͦͭͦͪ

} 
}
geometry IndexedFaceSet{ 

coordCoordinate { 
point [

-1.5 -1.0 0.0, 1.5 -1.0 0.0, 
1.5 1.0 0.0, -1.5 1.0 0.0, 
] 

}
coordIndex[ 0, 1, 2, 3 ] 
solid FALSE 

} 
}

͙͎̅ΦмрΦт ˶͙ͼ͔ ͫ ͼ͍͔ͭͤ͊ ͍͙͊ͪ͊ͼ͙Ύ 
ͦͭ ;͔͍͔ͪͤͦ ͟Άͣ ͗Άͭͦ͡

ˤ͙͗ 3D ͣ ͔ͦ͒͊͡
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Å ͔́ͫͭͯͪ͊ͭ͊͟ ͔ͫ ͔͍ͨͪ͒ͫͭ͊Ύ ͍ 2D 
͙ͦͦͪ͒ͤ͊ͭͤ͊͟ ͙͔ͫͫͭͣ͊ (s,t) ͫ 
ͦ͋ͻ͍͊ͭ ͦͭ л ͒ͦ м ͍ ͍͔͔͒ͭ ͙ͨͦͫͦ͟Φ

Å ͙́ͦ͘ ͍Ά͔͘͡ ͔͍ͨͪ͒ͫͭ͊Ύ ͤ͊͋ͦͪ ͦͭ 
ͭͦ;͙͟Σ ͔͔ͦͨͪ͒͡Ύ΅͙ ͊͟͟ 
͔ͭͫͭͯͪ͊ͭ͊͟ ͒͊ ͔ͫ ͙͔ͨͪͦ͗͡ ͟Άͣ 
IndexedFaceSet͙ ElevationGrid.

Å ˽͔͔ͦ͒ͪ͗͒͊ͤͭͦ ͤ͊ ͭͦ;͙͔ͭ͟ ͔ ͦͭ 
ͤ͊͘;͔͙͔ͤΦ ˢͦ͟ ͔ͪ͒͊ ͙ͣ ͔ ͨͦ 
ͨͦͫͦ͊͟ ͤ͊ ;͍͙͍͊ͫͦͤͦ͊ͭ͊͟ 
͔ͫͭͪ͊͟͡Σ ͭͦ ͙͔ͦͪͤͭ͊ͼ͙Ύ ͤ͊ 
͔ͭͫͭͯͪ͊ͭ͊͟ ΅͔ ͋Ά͔͒ ͎͔ͦ͒͊ͤͦ͡͡Φ

˿͙͙ͤͭ͊ͫͫ͟

TextureCoordinate{ 

point [ ] 

}

ÅˤΆͣͦ͗ͤͦ͘ ͔ ͒͊ ͔ͫ 
͙͍ͨͦ͊͘͘͡ ͫ͊ͣͦ ;͊ͫͭ ͦͭ 
͔ͭͫͭͯͪ͊ͭ͊͟ κ͙͔ͤ͊ͨͪͣͪ ѻ ͦͭ 
͔ͭͫͭͯͪ͊ͭ͊͟ όͺ͙͎ΦмрΦу ͊Σ͋ύκΦ

͙͎̅ΦмрΦу ͊TextureCoordinateͫ Άͫ ͚͙ͫͭͦͤͦͫͭ 
͊͘ ͙͙͔ͦͦͪ͒ͤ͊ͭͭ͟ (0 0) (0.5 0) (0.5 0.5) (0 0.5)

͙͎̅ΦмрΦу ͋ ˽͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͔ͭͫͭͯͪ͊ͭ͊͟ 
ͦͭ ͔ͨͪ͒ͻͦ͒ͤ͊ͭ͊ ͺ͙͎ͯͪ͊ 


