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²³��E�Ô�¶û�·¸6¹’å[�6¹pºE OpenGLAVRML qQZ»¼Nf
0���j½¾�6¹�*ëªE¿®� VRn�²³�WTKAOpen InventorAdVISEAMultigen 

& VegaAQuestqOB’¦§�KÑU�0�ù��¨�§YÀ�S�Á;§YÀ)RÂ2¼
×Ã»� OpenGL��R_43� WTK � Java 3Dq0�n��K�ªE��/xy�Í�Ä
ÅE’�þ�Æì¤�OB�ù��g�È¦§�K?@����º*�IJGH��0�)
�ÇÈ¦§�KÑU1É7Áµ�HI’ 
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XE·¸p£�²³R½Cult3D®äCycoreSÊçAMultigenCreator®äMultigen- Paradigm

SÊçAAtmoSphere™ äAdobe SystemsSÊçAWorldUp®äSense8®SÊçAMockUp®äParametric 
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Technology CorporationçA3DSMax® äAutodeskSÊçAMaya®äAlias|Wavefront™çALightwave

äNewtekSÊç� SoftimageäMicrosoftSÊçq’ 

RE VRMLAJava 3D� OpenGLq0Ë�QZ�?@�10�
��¦§;É�RÕÌ
Í��’()�VRMLACult3D � Java 3D�RÎÏeêÒ�ÐyÑÃe��E�0�µ�
Web� VR /EÑU’���{ÒÓ VRMLAOpenGLAWTKAJava 3DADirect 3D� Cult3D

��{�^ VRML � Java 3D�«ÔNfQÕÖ¢�’ 

������������������������������ ���� �� �!�

VRML1� Internet~¨�·¸ÄÅÈp£�/E�?@’VRML�µ��°qrg�ÈA
·¸AÄÅeA�×Íó�A6¹¶ûeq’ÜK~�Ï�ºE VRML ?@KL�a/E�
ØÖ��ê��Ö�k�¡¡lD­4ËÊÙÚ\�FG�1RE VRML �ñ�H~|��
���HIEÀp[[·¸rÈÛk�¡¡l�ÜÙÚ’ 

ä1çVRML ö´’ 

VRML EÝ�FG³´·¸6¹�JV InternetT´���ìD~  VRML �Þß­)
àÔ�·¸6¹’Ý�³´�FG�HI~�T´Â§YÝ³á.�â½¾�ã¯�äÄå�
ìD�ijôæQHI�ço’ �Þß­1�ìÐy3P��ñjK�Q VR�Ðyè9e’ 

VRML Eéê�6¹§äScene GraphçZ³´·¸­�’6¹§�ëªL^·¸­��
³´ìLíî�jÖJVïcðe��Ã6¹§�
µñòJó�p[êrôìK�¦§K
Í�ÄÅ�>õqa7’6¹§�µ�\ò�<{äNodeç�<{1 VRML ��×Í�ÄÅ
^±¨���º^±ó’[º<{³´�mAö÷AøùA£{A[b>õ¨�­AT ­A

ú­q�¨��ûüq’ 

� <{�W�½ 

� <{�ýmä�ùç 

� �^rþä�ùç 

� rþ)��¨±Ï�³´<{ðe�HäpÅç�H�’ 

Ö�½ 

Sphere { 

radius 0.1 

} 

rþ�<{�HFGWX�����rþ)�H1ð�<{�’ <{b(?9H¨�
��m ðe��ý)�£��º�Í’H1<{)q��Â±�Ü³E�Â±�T�’H
�Ü³1 VRML <{EZ¨�^±e��µ�ðe�’H�Ü³�¨�qr�æAa7ýmA
±�ým[bzi�’H�Ü³�<{)�¨��Rsb	�’i±y
�~���p[g
�¹ý�()�ý�q��º�ä�º�p[1�º±A�º
����1��§�A��
º{çvj��ýp[q��º��p[�
±W’[��H Ü³�±�ým���[ SF

0�����H Ü³[ MF 0�’ 

� <{�gýä�ýmç½ 

� �m��A_‘<{½ShapeAAppearanceAMaterial 

� �7���m<{½BoxAConeACylinderASphere 
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� �mxW<{½GroupASwitchABillboard 

� Ý��m<{½TextAFrontStyle 

� �m¨�A��A�Ë<{½Transform 

� 
ú­<{½TimeSensorAPositionInterpolaterAOrientationInterpolaterA 

ColorInterpolatorAScalarInterpolatorACoordinateInterpolator 

� T ­<{½TouchSensorACylinderSensorAPlaneSensorASphereSensorA 

VisibilitySensorAProximitySensorACollision 

� {AwA�ó<{½PointSetAIndexedLineSetAIndexedFaceSetACoordinate 

� ��<{½ElevationGrid 

�  Y<{½Extrusion 

� ö÷A!¯A�"<{½ColorAImageTextureAPixelTextureAMovieTextureANormal 

� g�ø#�<{½PointLightADirectionalLightASpotLight 

� $¹<{½Background 

� %¬<{½AudioClipAMovieTextureASound 

� &<»¼<{½LOD 

� ’<{½Fog 

� �ýFG<{½WorldInfo 

� ({<{½Anchor 

� )�<{½Script 

� g�£{�<{½ViewpointANavigationInfo 

� E���*<{ým�<{½PROTOAEXTERNPROTOAIS 

� VRML ) 14 º*+�9:²½ 

g�1½DEFAEXTERNPROTOAFALSEAISANULLAPROTOAROUTEATOATRUEA
USEAevent InAevent OutAexposed Field � field’���7
�=¨��H�A<{��^
±�’Á;9:²�¨���½ 

� DEF½å\F�<{���Áº�²�1<{��,m�È�½ 

DEF ��� �� 

� USE½"E DEF ¨��<{�’,m�È�½ 

USE ��� 

� TRUE½©ªkûlAk-lAk1lq�E�å SFBool H.�’ 

� FALSE½©ªkülAk0lAkÉlq�E�å SFBool H.�’ 

� NULL½©ª���E�å SFNode H.��’ 

� PROTO½E�%�=¨�<{��m’,m�È�½ 

PROTO ���� [ 

����	
��
����  

�����	 

]{ 

��� 

} 
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� EXTERNPROTO½E�Ì)à"E�_µ¨�<{��m’,m�È�½ 

EXTERNPROTO ���� { 

����	
���
���� 

�����	 

] 

���������� 

()HAÜ³�ým��æ��/$"E�_µ<{)�¨���’0#¨�p[� URL

  URN�È�1ªE "URL/URN"   ["URL/URN"�"URL/URN"�···] �±WYÈ��Þß­
ªE±W)2�º3456�0#’ 

� ROUTE½��Ü³J¡’,m�È�½ 

ROUTE fromNode. fromEvent TO toNode.toEvent 

()�fromNode��YÜ³�<{��ævfromEvent�Ü³´Y��ævtoNode�¼
�Ü³�<{��ævtoEvent�Ü³´é��æ 

� TO½7 ROUTE�¢�’ 

� event In½¨�Ü³´é�,m�È�½ 

event In ���  ��� 

� event Out½¨�Ü³´Y�,m�È�½ 

event Out ���  ��� 

� field½¨�8RH�,m�È�½ 

field ���  �� ��� 

� exposed Field½¨�S9H�,m�È�½ 

Exposed Field ���  �� ��� 

� IS½E��m%�)�â=¨��H�Ü³$:fÍ)<{�H�Ü³q��Z’,m
�È�½ 

���!����"�� IS ��	��"�� 

� VRML �6¹��½ 

Ï���R¹ðrÔ� VRML )Nf6¹��’^�å[�·¸�m�p»¼RE
VRML 
µ¨��µ���<{���Á�LË� VRML Ý³�Í;<X=>�XX��?
K @A’VRML �µ���<{qr½BoxAConeACylinderAElevationGridAExtrusionA
IndexedFaceSetAIndexedLineSetAPointSetASphere� Text’VRML Bp[�EÀ=¨��<
{ïcAsC�	¨�À)�� EXTERNPROTO� InLineq’^�½¾�n�+,�m�ë
D VRML �E���781FF�Á��Á;µ��<{êG ¡�p7�Ã½¾�A�R
2ÒûK �·¸�m�Á��ù�2ÐðrÔ�REïð CAD ²³ä� Pro/EngineerAUGIIA
SolidEdgeASolidWorksAAutoCADACATIA   3DSMaxAMayaqç��+,�m�w\�Y
� VRML �È’�LÒÓ�1�Áði CADË VR�VW1�pH���Y� VRML Ý³Í
;II2�’��/HIT´�K�JK�����/^�Y� VRML Ý³Nf�ÑAã�’
u��_�VRML 3PQ¹ºE�>Tìü·¸6¹��*�Í�rÔ½(�1E���å[
�Í� createVrmlFromStringrÔv��º1E���½¾�Í� createVrmlFromURL’ 

� ÄÅe�K�½ 
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ÄÅe1¦§�KÑUL��TU CAD ÑU�>õ����°’� VRML )�MîT
 ­<{�úN­<{�p[K�ïð4DÄÅ’ 

T ­<{R½AnchorACollisionACylinderSensorA PlaneSensorA ProximitySensorA
SphereSensorATimeSensorATouchSensor � VisibilitySensor’úN­<{ Interpolator ��E
���we�O>õ��qr½ColorInterpolatorACoordinateInterpolatorANormalInterpolatorA
OrientationInterpolatorAPositionInterpolator � ScalarInterpolator’VRML �E>õ�+Ô1 
�ì>Q���ºPQÑ��QArü�YÍÂÖ�ijª�Í�OB¡ø,�rÈRfA
ÐSA�� �ÂÖ�Ë’ 

VRML �T¨	U³´���<{T¨���’VRML T¨qr½T¨����<{�
�<{�ýT¨�¡ äROUTE� æ�¡Íç’T¨¹º<{�\�2�º<{JVÁ��
¡ÍTVå2Ðº<{�FGWXÜ³äEventç�Ü³q��º�’1�º<{¼YË�ºÜ
³����xy<{��°07>õ ¡(:Ü�’JVT¨�º<{�EÀp[��Z�
¡ �ijª�ý_��R> ’�K�ÄÅf��ù�å^±[\�ºT ­�]T ­
ªE�º¨{O�äÖ�^QçZ !‘_¡�>
ä�S>A{‘�a>ç’1‘_¡{‘
Ë�º[\RT ­��m��T ­�´Y�ºÜ³�ÁºÜ³��¡ Ë(:�<{Z
"��m�S>�>õ�bË’ 

��± VRML <{�p[T¨�w¡~��º<{�R´éúc eventIn �´Yúc
eventOut’�;<{���R´éA´Yúc�j�_��;<{ëR()��ð’1d¼�
º¡ ��eventIn ¼�´é�eventOut �Ü³´Y’Ö��Group <{�«Ô��½ 

Group{ 

Children    [ ]      #exposedField  MFNode 

bboxCenter   0.0  0.0  0.0   #field    SFVec3f 

bboxSize    −1.0 −1.0 −1.0  #field    SFVec3f 

addChildren        #eventIn   MFNode 

removeChildren       #eventOut  MFNode 

} 

]<{)� addChildren 1´éúc� removeChildren �1´Yúc’~´<{)�
children H1�º exposedField H��eR¹ºò�úc½�ºEZOQ������ºEZ
TVH�’ò��´éúcf1[ set_XXX ���() XXX 1 exposedField H��æ’$�
?g�ò��´Yúc1[ XXX_changed ��’�Áh� children Hò��úc�1
set_children � children_changed’1��¡ ��ªE<{� eventIn � eventOut ��æZO
¨d¼¡ �ìr’̂ �~´<{Z¢���¡ �d¼Ë addChildren � removeChildren ~’
^��º exposed H�p[T¨�º¡ �ò�� eventIn � eventOut��p[»¼T¨�
exposed H�E’^� Group <{Z¢�|T¨� children H’ 

<{��º´é/´Y¡ �Rým’Ö��º SFFloat ým� eventOut�1�T¨�º
¡ ��´Yi{±’SFFloat ým� eventIn�7Á¼Yi{�’��¡ �\�w¡¡ �
ã�jkêT�»ËR�ºÜ³i�V<{�VË¼Y<{’¼Y<{¼YÜ³�\�
Y
l/�l/ým¢m�½ 
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� ¼YÜ³<{�ým 

� ¡ øT¨�<{´éúc 

� Ü³øq��±� 

� 1�<{�n>êT 

�ïðT ­<{)�TimeSensor <{���º�o�EZ:f07Apq ¡(:g
�>õ�>
’Û��ý�rs�ÁºT ­��+ÔÜ³Z©ª�ý�ì�’Á;ì�J
V TimeSensor <{� eventOut ¡ Ë(:<{�ijªÁ;<{�Ô?/�ì�’�t�ª
�ºPQÑÐSA����ÂÖ�Ë�u�/� TimeSensor<{Ü³¡ � PositionInerpolator

� OrientationInterpolator <{’Á;<{)�+Ô*��Q�����¥JV:�� eventOut

TVÁ;�’�sb�Á;�¡ Ë Tranform <{��p[ª<{�PQÑÛ>õVW��
�jÐSA�� �ÂÖ�Ë’TouchSensor 1�ðEZvw‘_¡�¼¥��Ü³´Y�T
 ­’Á;´Y³´Q���A�ì�‘_¡¼¥ËQp !��m’CylinderSensorA
PlaneSensor � SphereSensor <{�pEZvw��‘_¡¼¥Ë�ºp !��m�¥Ö3
PQEZ}ì�m�Q�rü�´Y’ 

~�1RE VRML �E�ïðT ­<{��ÄÅf��x^�_�½¾�ÄÅ�
ª
E��Eø3P�T ­1FF�Á��Á�ù�JV VRML $ Java �ý�ÄÅg��FG
T��RE Script � Proto <{q^(Nfa7~�y��*ë1RE Java $ VRML �_µ
xW¼z�� EAI ?@a�Á;y�n
’EAI ¨�Q�ÑAp _µ;É{t� VRML Þ
ß­|±äJava ýç�}Z_µ;ÉRE VRML �Ü³D�{t·¸6¹)	¨�<{’JV
EAI �1¯OB�EÀ7ÁMî~J�Ð¸^Q�:�^·¸6¹Nf>TK����ij
�_µ»¼�
Ag��|} VRML ­�
µ�6¹’ 

ä2çVRML �Ý³
��/EªÖ’ 

VRML Ý³
�g� 4 º��µg½Ý³�A�mA6¹ä�m�)�ç�¡ ’¥�
1øR�Ý³�qrÁ;�ò����pzõ�1 VRML Ý³�’Ý³��½#VRML V2.0 

utf8��R 3 º��½� ©�ÁºÝ³1�º VRML Ý³v� Ý³01 VRML 2.0 ��v� Ý
³ªE�1 utf8 ²0ó�Á1�ð«�):é²0��ðQZrÈ’VRML Ý³[y��.wrl

 .wrz 
��©ªÁ1�ºq� VRML �ý�Ý³’ 

��1E VRML K�ÄÅg���ºÖ©�Ûf]WbLË�JK6¹�§ 2.2 øª’
�ÁºÖ©)��76¹1¹º�Í��º��÷���2����º��÷���2�’
�tEÀE^Q{‘���2�¼{‘\��÷�Íì���Í�]{‘���Íì���
Í�2·¼{‘\���Í�ì�ÃrÍ’�ºVW�ë�����÷�Í1�ºg�09�
g�~����YÍ�¢¼ì�’ 

 

#VRML V2.0 utf8� � # VRML �#$ 

WorldInfo {� � # %&’$(�)*+,-.  

title "The Use of TouchSenser" 

info ["VRML Interaction Example"] 

} 

Background { skyColor 0.4 0.5 0.6 }� � # /012�3452 
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DEF CYCLE Script {� � # �	 Script ��(67 JavaScript 8�9:;< 

eventIn SFTime touchTime 

field SFInt32 number 4 

eventOut SFInt32 output 

url "javascript: 

function initialize() {� � # => JavaScript �?@A� initialize( ) 8�BCD/0 

output = 0; 

} 

function touchTime(value, time) { 

if (output == number - 1) output = 0; 

else ++output; 

} 

" 

} 

Transform { 

translation 0 -.5 8 

children [� � # /0EFG�� 

DEF SENSOR TouchSensor {� � # HIFG��JKLMNO TouchSensor 

} 

Shape {� � # HPFG���	QRS 0.1 �T� 

appearance Appearance { 

material Material { 

emissiveColor 1 0 0� � # �	T�SU4 

} 

} 

geometry Sphere { 

radius 0.1 

} 

} 

] 

} 

DEF SWITCH Switch {� � # �	VW�� Switch(XYZ�[�\]�^_‘a  

whichChoice 0� � # ‘abcVCd+,BC12  

choice [� � # �	ef‘a�12 

Shape {� � # �	‘a�12Igh4ij�  

appearance DEF BLUE Appearance { 

material Material { 

diffuseColor 0 0 1 
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} 

} 

geometry Box {} 

} 

Shape {� � # �	‘a�12Pgh4T�  

appearance USE BLUE 

geometry Sphere {} 

} 

Shape {� � # �	‘a�12kgh4lm�  

appearance USE BLUE 

geometry Cone {} 

} 

Shape {� � # �	‘a�12ngh4lo�  

appearance USE BLUE 

geometry Cylinder {} 

} 

] 

} 

ROUTE SENSOR.touchTime TO CYCLE.touchTime 

# �	pqgrKLMNO�stuv EventOut st��pq 

# w Script ���sxuv EventIn(Ly Script �� 

ROUTE CYCLE.output TO SWITCH.whichChoice 

# r Script ���stuv EventOut st�� output pqw 

# VW�� Switch(XYZ�[12_8�‘a  

 
� ���� ���� 	
��
�����
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��� VRML 	
� VRML97�1997 
�VRML ����� web3d�Web 3D Consortium��
�� web3d �������� !"#$%&�2001 
 8 ’�web3d ��()*��+,-
	
 .. X3D (X3D �/0�123� 3D)�X3D 45*6789:;�<=�>? 3Dlabs@
ATI Technologies@Blaxxun@Nexternet@OpenWorlds@ParallelGraphics@Sony Electronics@US 

Army STRICOM@SGDL Systems A�X3D B MPEG-4 C XML DE�FGHI5 MPEG-4 �
3DJEKL�M� XML NO�PB VRML 97 Q�DE�R X3D STU	
 VRML 97 browser

�VWXS�X3D �YZ[\�] VRML �XS^_5�‘ab�@123�cdKL�e
f X3D �123��g�[h�‘�(ij1klmno�pq�23rXS�  

X3D 	
�!"# 3D st�(3TU*�‘uv�(3wx� y�� X3D z{|}
~1k����89:��(�89��!����  

ä3çVRML ����{’ 

� �r� VRML 1��ÖÐyÑÃ��LËQ��N� CAD Ðy��S�� Pro/EA
UGACATIAAAuto CADASolidwork q�p�Z���n�  CAD ²³)Nf�ÈÅ��ô
�K�·¸+,FG�Æì9�’��r��VRML Wbµ� ASCII Ý���eªLx�A
��A�� VRML Ý³å[��’�º~J�Ý�x�­�7^�Nfx��èù���x
�²³’1w�Mî¿®�ó��x�n�� VrmlPad��ªWbx�_�åô’ ���±
VRML Þß­prôìiH~����LË�ªL VR ?@� Internet ~���$/E��
p7’  

�� VRML �R$43«�ä� Javaçó���e����ÒQ��BCAK�½¾>T
f��HI¥f/E�78’JV_µxW¼z�� EAIäExternal Authoring Interfaceç �
( Script <{)ªE Java   Java Script xW�VRML �a7pLË���y�’�ø�!�
Java �RÒ��xW�HIn
78�VRML $ Java �
1ª¨�½¾>õ�^±f���
p7’ 

�� VRML �**�� VRML97 ��� ISO QZäISO/IEC14772ç�jÖ1�ý VR Ý³
�È)2�º0Ë���QZ’ 

�� VRML Ý³<X=>�ã�\7þ�FWT´�µ����RR���HI\’��
���’ 

�� VRML ?@�Z�r�ã��ý�(:·¸úûn��x�½¾�ÄÅ�
A�m
·¸6¹���$JKA¦§�Í�ý�� vwr�¡s�z{���÷�� OpenGL -�
zõÃ»g���R3P´é/´YO�¼z���S±y-¢qÄÅ�
O�’ 

Þß VRMLÝ³ù�ccÞß­bËú³�,m�ú³R½Cosmo PlayerAblaxxun ContactA
CortonaAWorld view q����p[i?9�H£����’ 

VRML �FW$¤A¥%BCp£�AnW?@A�¦A¨©§äqGH�R��¨�
/E�¹�RE�p[���×ÍJFAg�È¦§�KOB¤�ÑUAKÉÈ¨©§äA
HI©ªA¦§«Lq/EÑU’Ö���¥?�Ür���º^ÙÚë¬�%Ôp[­~
¦§�®¯R°�iì�{Ù�R�¥±²��ïðRf¡ÍRüÁº�÷Ú�’Á�¹±
�ÙÚ�¡¡­~ÙÚ���Mî VRML ?@����� Internet EÀ�³�’��2´
µk¦§�KÑU/EÕÖl)�¦§-D_YOBÑUA2¶µkKÎ
�l)�¦§·
¸Dq¦§�K/EÑU��1ºE VRML � Java Z��¦§;ÉANf4DÄÅg��’ 


