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• IKJ-J@L MON P Q R SHT U T R SOV�T
• Multi-resolution

• Navigation
• Metadata
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GeoVRML
e � =�= � f�? A���d ��E

g�h4i�j�j�k l�m n�o�p q4r�s�r�p q�turZv
• wZxby@z{xO| } ~*� w������ - latitude/longitude/elev.

• wZxby@~@x{�-| � } ~*� �K�{� | �@�
• �����*�{�O�H�1�@xO| ~{� GeoCoordinate

GeoOrigin

geoOrigin
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GeoVRML
e � =�= � f�? A���d ��EC� = A�d f 6

Precision:��� yb�O|����C�K| � } �O�
Conversion:
• ~@yby{� z�} �b�O| x��O� �-| x{�Z�
• � y � z{�����H�*���@y@z{x@�

GeoLocation
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GeoVRML
e § ��¨ d ?

-
� ��E = ¨ ��d ? = A

GeoLOD ©Kª (quad-tree)

[�\-^�« `b¬  `O\ ©Kª - ® J@Q M ¯ °-P-® JOQ-M�±-² N ® M@L S@P
SFBool load TRUE
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root

³ ´ µ ´ ¶
n
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GeoVRML
e � ���@? ����d ? = A

[�\-^��K \ ���@^� `	� ©Kª
• P Q 
ON �@Q R N J@P]T �OS-S M1M@S	�OSOP M@SOP R@JbP�²-S-N �b² R
• P JHR SOL L Q-N P�R L Q ±  N P ��� -(
� R ² SOL�� �HS J��{P J-M@S T��[�\-^��b^bc@ �  ^�`b« `	� \�� �@^�¬ � � ^�� ©Kª

GeoTouchSensor ©Kª
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GeoVRML
e ; ��d �

GeoElevationGrid ©Kª - � � � � � � �  ! exaggeration

GeoMetadata ©Kª - " #%$ & � ' � ( � ! � '*) � + ,� & ' -

50x 200x
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GeoVRML
e .0/ ��14D�¨ �

GeoViewpoint {
geoSystem 2 3 4 5 6 3 798 : ; < = > ? @ > A B 3 C A B 8 A B 3A = > : B @ D @ > A B E F F -1.57 ? A ; > @ > A B 3 G E H G E I I - F H F J GKE F F F F F F F 3

}
Shape {D ? ? : D = D B < : Appearance {@ : L @ M = : ImageTexture N url "images/earth.jpg 3 O

}P : A Q : @ = R GeoElevationGrid {
geoSystem 2 3 4 5 6 3 7 geoGridOrigin "-S F - E T F F 3
xDimension 6 zDimension 6
xSpacing "72" zSpacing "36"
creaseAngle 1.05U : > P U @ 2 F F F F F F V F F F F F F V F F F F F F VF F F F F F V F F F F F F V F F F F F F�7

}
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NurbsVRML

• N J@P U P N W J@L V R Q R N J@P QO® B-Spline

• X{L N V1V1S M�T-°-L W Q ± S T
• Animations

• FFD
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NurbsSurface Y�Z �K[%\b� ]@�@�0\b� ^bx�Y�Z
• �HL N M�J	WO± J@P R L J@® 
OSOL R N ± S T0_ Ia`�b
• c S-N �b² R T%W J@L@Ia`
��� } �*��x@z{�%\b� d �@~@x�Y�Z
• e�°-L W Q ± S%fHN R ²�² J@® S T
• I�°-L 
OSH± J@P R Jb°-L S M�TO°-L W Q ± S T

NurbsVRML
e §4= f���¨ ? A��
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NurbsVRML
e ��� ? 1g14��f4Eb��� h ���b��E

TrimmedSurface

NurbsSurface

surface

Contour2D

trimmingContour

i�j & k - l j & � � m	nKo p	 � + � � ! � m	n
children



3

� � � � � � � � � � � � 	 
 � �  � � �  �
13

NurbsVRML
e ����EbEb��¨ ¨ ��d ? = A

Tessellation -
� � � S ± R x e{±-L S-S@P]T �OQ ± S

Criteria � W N � S M�� ±-² J@L M�® SOP �-R ²�� Q@P �b® S��
W N P S1P S-QOLOT N ® ² J@°-S R R S� \-| y{���O| } ~C�����

Criteria: W �-T�� R L N QOP �b® S T ¯ J � � S ± R �R L N QOP �b® S T ¯ W L Q-V1S�� I
	�� �-J fHSOLMON T R QOP ±-S]R J 
ON S fHSOL �T ±-L S-SOP�QOL S-Q�� S R ±� � � � � � � � � � � � � 	 
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NurbsVRML
e � A�? 14��d ? = A�E

NurbsPositionInterpolator Y�Z
• � P R SOL �-J@® Q R S M��-J-T N R N J@PHJ@P]R ² S��������Ke

surface

CoordinateDeformer Y�Z
• �@L S-S W J@L V MOS W J@L V1Q R N J@P
• 	bQOL QOV1S R SOL N � S M���� 
-J@® °-V1S�_ °�� 
�� f%b
• �����@® N ± Q � ® S]R J1Q@P U�±O² N ® M0�@S J@V1S R L U
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����� d 8Ze 9 ��: 8�; � = A�E = � d ? ��1
� ]byK\-|����! /y{� "-} �O�Cw�� yK\�#@��$
• source � L S W SOL SOP ± S � L J f]T SOL
• h-anim � ²-°-V1QOP JON MZQOP N V1Q R N J@P
• web3d-mpeg � N P R S �bL Q R N J@P*fHN R ²&%�	�'��
• dis � MON T R L N � ° R S-M1N P R SOL Q ± R N 
OSHT N VZ°-® Q R N J@P
• kbinput � StringSensor {}
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9$= � >@? A��4BC� = ��D�EC� = A�d f 6

• vrml-streams � T R L S-QOV1N P �1T ± SOP S �bL Q	�@²)(
MOQ R Q�_ T S-S1QO® T J www.viewpoint.com)

• media � °-P N 
OSOL T QO® V1S MON Q�_ ® N  S fonts)
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• * + ,�- , . / 0 , - , 1 2 / 3 4 -576 , -�8
, 9 : ; standard

• <�4 - = , 1 / , >�2 = / 3 4 -�9 ?7@ , ?A�B�CED 9 1 4 F�G , 1 companies
(Blaxxun H ParallelGraphics,

Nexternet H OpenWorlds)

• I . / , - G 3 9 J , ArchitectureK L M�N ¶ ¶ O P Q ´�R ¶ S L T ¶ ´ U V W V ¶ V X Y Z
• [ \ J J compatibility F�3 / + A�B�CED�] ^E_ L N µ V ` aO´ U V L X V ` a�O P ` X ´ ` X Z
• b - c J \ , - = ,�/ 4�4 / + , 1 3 - > \ G / 1 ? G / 2 - > 2 1 > G (MPEG- d e f g ³ Z

����� d FZe GH8�;ih � � / dEj&k §ml �b��� E@? = A

� � � � � � � � � � � � 	 
 � �  � � �  �
18

Architecture

X3D
Core

Extension
Framework

n o p q r s
Profile

t 1 , G , 1 u , G A�B�CED ] ^ = 4 - / , - /
v�w 2 J J > 4 F�- J 4 2 > x<�2 6 2 9 J ,79 1 4 F�G , 1 c 4 1 w 2 - ?
applications

<�4 4 6 , 1 2 / 3 u ,�c 1 2 w , F�4 1 @�/ 43 w76 J , w , - / 2 - >�> 3 G / 1 3 9 \ / ,c \ / \ 1 ,�= 4 w76 4 - , - / G�2 - >
profiles
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��� = h ? ¨ ��E � � = 14D = A���A�d E
��� = D�� = h ? ¨ ��E e
�Hy{� x -

� } ���-| renderers � �@��^b�*��#�# � xO| �@�� �@�@x - d \ � � d \b�O~-| } y{�@� � } | �
Components:
��x{�Oz{x{� } �@���@wZxby{��xO| � �@� GeoVRML ��O�{�O��\@�@��x��O�Kx�� | \b� x��K[���^{} �{�O| } y{�{�
Nurbs �@��~b� } #O| } �O���@��x{�O�@y{� �@xO| ~{� � � � � � � � � � � � � 	 
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Features

• XML notation

• Interfaces | y��O~b� } #O| } �O� � �{�O��\@�b�{x@�
• �Hy{�O�@y{� | } \{� registers �@x��
~@y{�!#by{�@x{�-| �*� ��#bx{�@w��Z�-| � �O| x@�{�-�

• ��#bx{���@yK\b� ~@xC� x�d x{� x{�O~@x browser
implementation
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Specification

�-� � ]@�-| � �@~ |���#bxO~b} d } ~@�O| } y{�J � � S ± ROJ@L N SOP R S M	 �����b� xbxC�@yO| �O| } y{�O�
- UTF- 
 _ ® N  S `���%����� b
- XML
- �{N P QOL U _ ® N  S�%�	�'�� -4)� ����~@x{�@x*�K\-| �@y{� } �O� } �-| x{� d �@~@x
Java � ECMAScript ��� � % � � � � � � � � � � � � 	 
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� A�h = � 14��d ? = A�� = ��� �b��E
�@� GeoVRML Specification

www.geovrml.org	 � NurbsVRML Specification
www.web3d.org/technicalinfo/
specifications/vrml97am1/fdam� �� /x�] � �u�Hy{�O�@y{� | } \b�
www.web3d.org
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�����KA�>�� = � h = ��� = ������d d ��A�d ? = A
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� � q4q�n�l


