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CG (Computer Graphics)

EFU>4% (modeling) (CNHSESZSSETD) HEHR
(CHBIRTDOYAEDAARIR EDIEHRZE 1> E1—FRICKIR L.
BIETEDLDICTBULLH

L>#AU>2 (rendering) : BFU>JSnNkEBmes+« AT
L1 EZAREICKRTETD2IRTTDEIRICEIR T DULIE

P—A—=3> (amination) : BEBREICESHTREROZT{EETE
FU>TEL>AY > domEh Sk D il

(LFERD) EiFRNE
EHSROERIBE T+ LT DN : 2R TDERICEIREN

JZIBRIE. ESICRRLIBN>T « LYY > J0IBZ BN TIIT U,

BR(CEDE T U VWESRZ /ER

EROEET : BN SARINERZME T DIZHDFE

NG =2 JSHEDEE &)\ — 2885 « BENSHRED/ (Y —>

PRIEEARE U BEOFEBRERS LT #ITRESRZ 55!
9B\ —RETFE

>—> D8t : MREADEHRZ -CCONIEDFIIN & (F3 (Z -3

L9 DEENSETTTDEE (= A>E1A—HFES3> CV
(Computer Vision) )

[E22 7)UERIME-CG - BRI AP -[CRETHIR]) , BEHRIBIREBERER S, 2017 Z7T(CFR
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BB

— A i/NEA : bit
1 byte = 8 bit
F—AEnxL — b : bps (bit per sec)
- [BffRE/INELL : pixel
JILAS—DIEEHEERT —F = : 24bit/pixel x pixel#
- E)EEMFEIBREDDTI L —LZE : fps (frames/sec)
JILHS—OIEEMEENEIST — 4= : 24bit/pixel x pixel#l x fps x sec

Nl




Bz - ERODT—IRIAZI

e T XAABY (raster)
INETIRIEAFEOBEDOEEDICEKD. REN- A
— 3 (@Ene) BRI
HX% (Eot)l) OO THEHZIEBKT DT —FtEiE

« NS —EBY (vector)
DT I RSA > @) (CRD THRERA A— |
SEFRIEN
N MLDOESEEUTIRD
] FRZTHE (PTH88). EER. HLAHEIVRE) ZEU VG
ETESICHEIRAD




— gy Vv
P ke (74
(0, 0)

S )VER (S8 : ESEBIER, B, RGB

< «

» X

EiZR (pixel)

(R:84, G:13, B:61) (R:232, G:202, B:197)
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XD=IRE - BDO=REBLIEE

- 8% (@rtox) D=HEf
« HWHDIN - FFK - EAHDE (RGB)

- SEBEIIEHENLENAD (AISHED
<) OTILERE (additive color mixture)
- Bl) =4 RTLA

- BB (erso#HH) D=RE

« TS wBI0B) - NTH (FRE)
A ITO— (& (CMY)

- SEEIIEHENTHD @oES) D
TIRCERE (subtractive color mixture)

- (HI) HEODENR!

- [REe
CARBEREANDETEDRTL
P TERE

He

hisiRe R
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A )V (S258) ORRG -1

+ 1pixel&p/z D DIBIHREN 1bitD LS

. A B tb:ﬁ —_ = e
é*/(ia C‘:_,\\\O)ZBEIEJ_.I e T—ggilj\gﬂl_

- Binary digit (2i#=) D& 0 1
. 5@, 1B (byte) = 8 bit

IRRBZUE—
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A )G (sxo8) DRG] -2

« 1pixeldp/z D DIBFEHREHN'8bitD L
« 28=256TBMEDERERZ B

=256
SbitE 1 XA —>
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TIHI)VER (S2om) ORRY -3

Lpixeldpfz D DIEHREN 24bitD &

Red 28=256[g&:. Green 28=256F&:R, Blue 28=256[&RDEND
HHAHAEDE(CKDHI1600FEBEDOEF %EED\T (RGBHS—Eifk : RGB

color image)
« 256 x 256 x 256 = 224=16,777,216%

BRE (erBiorsot) MEX D FEBRIBKRIRNOIEE
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HRERE -1 o)

UTFDOEDSRIT L —R—)LOIEEHREESEN S D,
CDERODT —FE XKD\,

4032 pixel

3024 pixel
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3R e{RAEZEREEIRESE : VRML97 35 web3sD)

« HTML (Hyper Text Markup Language)

« XFEDIA> B, KES, BREDRKRIR., BKR. 77>H— w>y) « RIRE
AT TREURDNSWebY o "MR—ZHVERRKTE D

« HTMLWIGDTI ZIH(ICKD., 41> —%Y b ETHENEETED, TF
AN (7zx+-) THFRRICAID G T D, HTMLZ{ERR I DY T hEH D,

« VRML (Virtual Reality Modeling Language)

e [RESNZOSYY I MIMEFET D &R, VRMLEIGEDIT T OH(CKD.
A=Y M EDIRTCGEITILIA L « LOAIIICKDEET
=3,
3RTRRSNIEAREAT =0 MREZERIZRLICAENSBSOHIZD .
77 J o W (EaieE. mE. oA UIeD. 3RTTIREBEZERZ DA —2O X
IL—UTEDTE3%, Fle. MOHTMLEZE 7> H—#EeE & U TR TTZERIAIC
BEITDCENTES, LWL, HTMLDI3RTThR. ILEF(E wrl

« VRMLT 714 I)LIE. FxF A b (72+-) THEHRIICHI>D TER T B,
3DCAD/CGh\BHENTDBCEETED, ERMICIF. TFRAMIFTa45E
VRMLYWIED T S IO NHBNIFHEEMNVRMLTIRTAT > T O MEBESHI(C
HHECEZ B,

« IR MDT—LIT2Z2EERTDE. HEFDIRWEDD, BRI
HEEZB LTS, SelBEOEEN LTV, AHETERAT D,



3R iR ZERECREZEE : VRMLI7

VRMLOH(Z(F, BEYRU T TRESNDIIRT —4. TU=ZFTa0 70 EAR

) . N UL (BRk
[HERYOWebDHELEEH

%, MRoBE) . TOXAFv. HE. R

ﬁ*ﬁfdc‘:d)B/ TGCG
ZFENTLD, VRMLI7TlE, ¥, toHb—, A>T

DDV ZA— g BBETREICKD, 412505+« T (interactive) T7FRIEN

BJRECH Do

NS DRIEH
(&, J—FF
(node) EULYD
VRMLODRAE ZE [
FDIIKIEER%Z
SN G DEL (o
ST OREEXTK
w) S &ECTIL—
E>Ocn. B8
=[NV ANVAD RS YN
DT —FEET
FxEHSNTLY
Do

\V, A <
FER (Light) Y
-SSR, FATHE, ,
-, BN, IR :
J—)l REERFR

Di#e 2] (World Coordinate System)

iVIeW Volume
Near Clipping Plane

- Far Clipping Plane

112%% (Object)
- FZ4R (Geometry)

- T8 (Vertex)

- #&4R (Line)

- | (Polygon)
- Y7 YU 77)L (Material)
- TOXF+ (Texture)

BAS (Camera)

- fifi& (Position)

- @Z (Orientation)

- HREFA (Field of View)

ek
- JE1735%%2 (Parallel projection)
- IBERRI%EZ (Perspective projection) Z

w
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gy — &5
3Iﬂ7l3F=E*}T=% (3-Dimensional Coordinate System)

3IRTCIERZBEIRZR (three-dimensional orthogonal coordinate system) (&, x##H. y##H(C
FUT, ZBHN EDEIEZ(CERESNTULVBDIMNCEKD . BHFZR (right-handed
coordinate system) EATFZR (left-handed coordinate system) ([CT3 5N,

o AFRorEFXR. LT LMAE(CTDIMNIDEFPOHREICLD THRL, CGT
(F. BEDEBZERICCIENDDDTIIIRL . ENTNOUIR (BRI BIR R Z{E
WD BE(CIEU CRIRXRE CTRIRMEZZIRYT D.

NS DOFT—SFEZEUT. BSDOIATAICANT IR, BEREESODOE
fiI (A—PJL. 1>F) ITER

AY

» X

Z Y
OpenGL Processing
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BHRETVY>D

SIRTTRIFZ DR Z ZUER (CECih g S &fi:Eg‘“U ~7J (modeling) & \
N, BBk E=NDBEARDT —SFZHAAET )L (geometric model) &M,
%@%ﬂm%m)%ﬁ%?%@\Eﬁ@m@O@@%t%@%@?%
JCENTED,

BRIIBERWTESEDIVLL, 4B ERWESECER LECHD
EIRESRVDT., —fRICIEZIEANBEOC=8aFEHNELSND,

ZAFOEFD TEREINEIART —FE. A w1 (mesh) EIE(EN
5CEHEDD

Z
JARDEEIR
A (2,5,9)
B (2 5,5)

J(521)

(JERDIITERY)
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Contact us | Join the Consortium | Calendar | Member Login

(ol | )

Open Standards for Real-Time 3D Communication

A nonprofit organization that develops and maintains the X3D standard--a 3D file format and runtime specification
that is open, royalty free and ISO ratified for transmission of 3D data over networks

evelopment  Ne ents  Community Membership

Latest Web3D News [)

Submit News

,

box - An X3D solution{if
"http:/ /augmentedrealityevent.com/" 1= ""}{ /if}

{if "http:/ /augmentedrealityevent.com/" 1= ""}{/if}AR in a

Featured Case Study

Virtual Santiago de Compostela
in X3D Octaga Player

May 31, 2010 {if "n" == "'} {/if} {if ““news"}
ey

The Web3D Consortium will be presenting at the
ARE2010 Augmented Reality Event, taking place
June 2-3, 2010 - Santa Clara Convention Center,

CA.
The Web3D consortium will have a special
interest group meeting in Room 204 on June 2
from 1:30 PM to 3:30 PM with AR application
developers and industry leaders interested in
using open standards. Come see our AR heroes developing X3D AR applications,
meet these trend setters and see how you can get involved in outlining a
roadmap for open standards in AR.
AR in a box - An X3D solution
Wednesday June 2, 1:30pm - 3:20pm
1. Outdining 3 case for open standards
2. AR Heroes

Fraunhofer

And Others
3. A Hands on Tutorial - How to quickly and easily begin building your own AR
applications.
4. How to Get Involved in Creating the AR Technology Road Map.
Presenters:
Michael Zoellner, Fraunhofer, Germany
Mike Liebhold, Institute for the Future, Palo Alto, CA
Anita Havele, Web3D Consortium, Menlo Park, CA
David Colleen, Planet 9 Studios, San Francisco, CA
Damon Hernandez, Web3D Consortium, Menlo Park, CA
This event will be a unique opportunity to see the “state of play” of the emergi
augmented reality industry. A must-attend AR event of the year: 2 days, 3 trach
40 AR companies and several keynotes.

Abhar Cnarial auante indda:

ks, http://www.web3d.org/
P http://www.web3d.org/documents/specifications/14772/V2.0/

ctaga, enabling all

o ! - H
Player for interactive 3D viewing.
index.html

Weh3D 2010 Conference

WEBzp 3 e

View X3D Content

NRML??

ISO/IEC 14772

The Virtual Reality Modeling Language

The Virtual Reality Modeling Language consists of two parts. Part 1 (ISO/IEC 14772-1) defines the base functionality and text encoding for VRML. Part 2 (ISO/IEC 14772-2) defines the base functionality

and all bindings for the VRML External Authoring Interface. The table of contents for each part are below.

fnternational Standard ISO/IEC 14772-1:1997

This document is part 1 of ISO/IEC 14772-1:1997, the Virtual Reality Modeling Language (VRML), also referred to as "VRNMLO7". The full tifle of this part of the International Standard is: Jnformation
technology -- Computer graphics and image processing -- The Virtual Reality Modeling Language (VRML) -- Part 1: Functional specification and UTF-8 encoding.

| Background | Clauses | Annexes
‘.Foreword ‘.IM ‘.AGiammai

‘ @ Introduction ‘ @ 2 Normative references ‘ @ B Java platform

‘ ‘ @ 3 Definitions ‘ @ C ECMAScript

‘ ‘ @ 4 Concepts ‘ @ D Examples

‘ ‘ @ 5 Field and event reference ‘ @ E Bibliography

‘ ‘ @ 6 Node reference ‘ @ T Extensions

‘ ‘ @ 7 Conformance ‘

The Foreweord provides background on the standards process for VRML. The Introduction describes the purpose, design criteria, and characteristics of VRML. The following clauses define part 1 of
ISO/EC 14772:

1. Scope defines the problem area that VRML addresses.

2. Normative references lists the normative standards referenced in this part of ISO/IEC 14772,
3. Definitions contains the glossary of terminology used in this part of ISO/TEC 14772,

4. Conceprs describes various fundamentals of VRML.
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http://www.web3d.org/documents/specifications/14772/V2.0/partl/nodesRef.html

Node Reference

6.1 Introduction

6.2 Anchor

6.3 Appearance

6.4 AudioClip

6.5 Backoround

6.6 Billboard

6.7 Box

6.8 Collision

6.9 Color

6.10 ColorInterpolator
6.11 Cone

6.12 Coordinate

6.13 CoordmmateInterpolator
6.14 Cylinder

6.15 CylinderSensor
6.16 Directionall ight
6.17 ElevationGrid
6.18 Extrusion

6.19 Fog

6.20 FontStyle

6.21 Group

6.22 ImageTexture

6.23 IndexedFaceSet
6.24 IndexedLmeSet
6.25 Inline

6.26 LOD

6.27 Matenal

6.28 MovieTexture

6.29 NavigationInfo
6.30 Normal

6.31 Normallnterpolator
6.32 OnentationInterpolator
6.33 PixelTexture

6.34 PlaneSensor

6.35 PointLight

6.36 PointSet

6.37 Positionlnterpolator
6.38 ProximitvSensor

6.39 Scalarlnterpolator
6.40 Script

6.41 Shape

6.42 Sound

6.43 Sphere

6.44 SphereSensor
6.45 SpotLight

6.46 Switch

6.47 Text

6.48 TextwreCoordinate
65.49 Texture Transform
6.50 TimeSensor

6.51 TouchSensor
6.52 Transform

6.53 Viewpomnt

6.54 VisibilitvSensor
6.55 WorldInfo
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S—A A&
pDNodeld. ftBdDNode
ZFICHDSENTEDS

Node Type Field Valid Node Tvpes for Field
Anchor children Valid children nodes
Appearance material Material
texture ImageTexture, MovieTexture, Pixel Texture
Billboard children Valid children nodes
Collision children Valid children nodes
ElevationGrid color Color
normal Normal
texCoord TextureCoordinate
Group children Valid children nodes
IndexedFaceSet | | color & olor|
coord Coordinate
normal Normal
texCoord TextureCoordinate
IndexedLineSet || color Color
coord Coordinate
LOD level Valid children nodes
Shape appearance | Appearance
geomerry Box, Cone, Cylinder, ElevationGrid, Extrusion, IndexedFaceSet, IndexedLineSet, PointSet, Sphere, Text
Sound source AudioClip, MovieTexture
Switch choice Valid children nodes
Text fontStyle FontStyle
Transform children Valid children nodes

22




VRML97: Node ¢& Field

TG'S:” Viewpoint “DEF &#il Node&” T)—KOAT ST Y MNES
Node Viewpoint {
Field eventIn SFBool zet bind
exposedField SFFloat FieldOfView 0.785398 # (0,7T)
exposedField S5FBool Jump TRUE
exposedField SFEotation orientation 0010 £ [-1,1], (-0O, O9D)
exposedField S5FvVec3f po=sition 0O 0 10 #F (—00,00)
field SFString description i
_eventOut SFTime bindTime
eventlut SFBool izBound
}

Field reference

fooBool FALSE/TRUE

fooColor [ 1.00.0.0,010,001 ]

fooFloat [ 3.1415926, 12.5e-3, .0001 ]

fooImage <width> <height> <num components> <pixels values>
foolnt32 [ 17, -OxE20, -518820 ]

fooNode [ Transform { translation 1 0 0 }
DEF CUBE Box { }
USE CUBE
USE SOME_OTHER_NODE ]

fooRot 0.0 1.0 0.0 3.14159265

fooString [ "One, Two, Three", "He said, ¥"Immel did it!'¥"" ]

fooTime 0.0

fooVec2f [ 42 666, 7 94 ]

fooVec3f [ 142 666, 794 0 ] 23



®6.7 Box

Box {
field SFVec3f size 2 2 2 % (0, 09) =
} L4

The Box node specifies a rectangular parallelepiped box centred at (0, 0. 0) in the local coordinate system and aligned with the local coordinate axes. By default. the box measures 2 units in each dimension.
from -1 to +1. The size field specifies the extents of the box along the X-, Y-, and Z-axes respectively and each component value shall be greater than zero. Figure 6.2 illustrates the Box node.

size[1]

size[0]

Figure 6.2 - Box node

Textures are applied individually to each face of the box. On the front (+Z). back (-Z). right (+ <
each face with the same orientation as if the image were displayed normally in 2D. On the top fi ®6.23 IndexedFaceSet
the view up direction, the texture is mapped onto the face with the same orientation as if the mme

; i : ; TR : IndexedFaceSet
Y-axis toward the origin with the +Z-axis as the view up direction. the texture is mapped onto t i S

eventIn MFInt32 set_colorIndex
texture coordinates of the Box. eventIn MFInt32 set_coordIndex
eventIn MFInt32 set_normallndex
: : ; i : 5 3 eventIn MFInt32 set_texCoordIndex
The Box node's geometry requires outside faces only. When viewed from the inside the results CAeAPIEIA  SERGGR  GoipEe iR
exposedField SENode coord NULL
\,Fm-“_gr@_ exposedField SFNode normal NULL
exposedField SENode texCoord NULL .
e ccw: counterclockwise
s field MFInt3z colorIndex 8] # [-1,00) N
#6.8 Collision SFBol colorPerVertex  TRUE
field SFBool convex TRUE .
field MFInt32 coordIndex 8] ¥ [-1,00) CO nveX .
field SFFloat creaseAngle o ¥ [0,00)
field MFInt32 normallndex 8] ¥ [-1,00)
field SFBcol normalPerVertex  TRUE
field SFBool solid TRUE
field MFInt3z texCoordIndex 8] ¥ [-1,00)

i

The IndexedFaceSet node represents a 3D shape formed by constructing faces (polvgons) from vertices listed in the coord field. The coord field contains a Coordinate node that defines the 3D vertices
referenced by the coordlndex field. IndexedFaceSet uses the indices in its coordlndex field to specify the polygonal faces by indexing into the coordinates in the Coordinate node. An index of "-1" indicates
that the current face has ended and the next one begins. The last face may be (but does not have to be) followed by a "-1" index. If the greatest index in the coordindex field is N, the Coordinate node shall
contain N+1 coordinates (indexed as 0 to N). Each face of the IndexedFaceSet shall have:

a  at least three non-comcident vertices;
b. vertices that define a planar polygon;
c. vertices that define a non-self-intersecting polygon.

Otherwise, The results are undefined

The IndexedFaceSet node is specified in the local coordinate system and is affected by the transformations of its ancestors.

Descriptions of the coord, normal, and texCoord fields are provided in the Coordinate, Normal, and TextureCoordinate nodes, respectively.

Details on lighting equations and the interaction between color field. normal field, textures, materials, and geometries are provided in 4. 14, Lighting model.
If the color field is not NULL, it shall contain a Color node whose colours are applied to the vertices or faces of the IndexedFaceSet as follows:

d If colorPerVertex is FALSE. colours are applied to each face. as follows:
1. Ifthe colorindex field is not empty. then one colour is used for each face of the IndexedFaceSet. There shall be at least as many indices in the colorfndex field as there are faces in the
IndexedFaceSet. If the greatest index in the colorfndex field is N, then there shall be N+1 colours in the Color node. The colorfndex field shall not contain any negative entries.
2. Ifthe colorfndex field is empty. then the colours in the Color node are applied to each face of the IndexedFaceSet in order. There shall be at least as many colours in the Color node as there are 24
faces. [=




VRMLF1—hkUP)l -1

Hhkny, thél (K1DyEh) DOFRHODDTHEUGNSXKEBZH0E UEHELET
NELITDUTILIA L - P_A—>3> (Realtime Animation) ZVRMLEEE

(Virtual Reality Modeling Language, Ver.97) Titih I D EICKDERL
JRE0. BU, MEKORZEHER - NERRE(FIEHE TR TEXL).

ERNDFIEZE FEEDLDICEZTHD.

HEhDMEE (L, T—IL FEBEROXYZICHEWC—ETH D, K20 Y= Z8HdD1E
DEEMNS R CEETERNDDIC23.5EZ#(CEA L CEE LIZAMmE T B.
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9=:L NUPIL -2

X1 (ZR9 Bk F(CEE SNZO0—HILEBRERoxyzLDIEEDR (x, v, 2) 5,
K2(CRrIT—IL REERZROXYZED= (X, Y, Z2) (CE#IDRIL, RIREEERSER
RZANWBRCETHRODLKDSICERESD. 2120, T—IL REBEROXYZIE, D
XZEEEMN NS EE E—UTVNBREDET B,

CCC, AlZ4x4DRREZIRITHIITHBD.

o X, Y, ZEEREEHEDD D DEERTIIE, ENENRX(L), Ry(t), Rz(t) &L, FiT#
#iTHZEM(dX, dy, dz) TEKYI. CCC, tIEERA, dx, dy, dz(3ZE5EDF
ITRENDZRIBDETD. NODAIE, CNSOEMRTIIDEERD. =&
AL, U TOFIETAZKRSDHSNS.

1. &&, O—HILEZERoxyzE D —)L REERROXYZDAE LM —E U T
WDEDETD.

2. HBkDICARA] (yEDIEDEE) MSRT, MEROREETFDD DB ZRIAT
DIZHIC, O—FJVEEEx y z 1]7 (CHENFDIEIRITHIIE LT, YEIFDDDE
BTOZAL TS (BU, BEEEGREDTE, AT NLZHNRDT NUICERES
[EESEMS) IS



Fai—bUZ) -3

3.

Hghx23.5EAT DT, Z8h (Z8H) ZH0ICRETFRDD(C23.5EEE &
D1THIRz(-23.5E )& 2. TKROTZATHIAICER/INSHITD.

ARV ZHIERDOHIEH (X, NELU THEZDOABEZEXIR). CNZKIRITDEHI(T,

HE5MUs, thimaxNErdblErAmE & (S AEICEESE ChRlEzS = THIF(T,
o & TIEAMICHIERZE NS T (CittEh (I RBONT £, ARZEZEX RV &IC
125, LIE> T, KBZaO(C, el (YEdIEDmE) SR T, #hEkH
Eﬁﬁibbklﬁl%ﬁ%ﬁ%etbr BF, YEh (yEd) iDDODIEIE_ﬁﬁU%‘:B
DFERDOES(CENSHNTS. %@W@@%ﬁ@ -0&183B.

. BE, KNIBELRUMLE(CHDHMEkE, NIRd DFErDOMEuE LB I ZHI(,

M(0, O, r)DiTH e =5 (CAICENSENTD.

. NBAIEZHDE U RNnER) = RIRI DTz (C, DERITSIRY(0)%2, AlCAEN

S5#EHTSD.
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VRMLZ iR T 5 %A@

« TFXABMIFT a4 (TeraPad. Atom 72&) =HfRT 3.

BHB®OIJ>JH(C, VRML Viewer (Cortona3D) =1 >X b—JLT 3.
http://www.cortona3d.com/Products/Cortona-3D-Viewer.aspx

IR I 7V =2RE, 11THICTFRZANTD. CNEZDT7AILD,
VRML (J\—=322.0=97) IZEVLWDEEZRIKRT S.

21TEHERF. BRRC"#" 217D &, OXZ K7D MIRS.

#VRML V2.0 utf8

HABARFOI7AILEG + H5EF [.wrll TIRET 3B.
f5) testOO1.wrl
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VRMLEER

B=ZENNTD

thikZ B9 D

il (earth axis) ZiEBHINT S

R zZEMNT D

ik & il = RS5Ol D (CBE s D

Hhkk & tgh 7z Z8h(C-23.5F = -0.41015237375[rad]ElEc =B
thik &~ ithEhZ NER A0 ERITHE ETRXDRY(-0) CEEEHEH D
FFErOMIE L (CBEESE S

. NELARY(B) ThRlEr=HE S

10. XZZENMT D

kO.C’O.\'.C"SJ":'>S*".\’!“

) &/ —REBEDIRUVERUZDIEIETDEES, &/ —RIC—ETHD (B
[CREUFT—FHRWN) ZaizfTTH<.
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Node Reference

6.1 Introduction
6.2 Anchor

6.3 Appearance
6.4 AudioClp

‘ 6.5 Backoround

6.6 Billboard

6.7 Box

6.8 Collision

6.9 Color

6.10 ColorInterpolator

6.11 Cone

6.12 Coordinate

6.13 CoordmmateInterpolator

@ 6.14 Cylinder

6.15 CylinderSensor
6.16 Directionall ight
6.17 ElevationGrid
6.18 Extrusion

6.19 Fog

6.20 FontStyle
6.21 Group

' 6.22 ImageTexture

6.23 IndexedFaceSet
6.24 IndexedLmeSet
6.25 Inline
6.26 LOD

@ 6.27 Material

6.28 MovieTexture

6.29 NavigationInfo
6.30 Normal

6.31 Normallnterpolator

. 6.32 OnentationInterpolator

6.33 PelTexture
6.34 PlaneSensor

@ 535 PointLicht

6.36 PomtSet
6.37 Positionlnterpolator
6.3 8 ProximitvSensor

6.39 Scalarlnterpolator
6.40 Script
@ 5.41 Shape
6.42 Sound
@ 5.43 Sphere
6.44 SphereSensor
6.45 SpotLight
6.46 Switch
6.47 Text
6.48 TextwreCoordinate
65.49 Texture Transform
@ 65.50 TimeSensor
6.51 TouchSensor
: 6.52 Transform

6.53 Viewpomnt
6.54 VisibilitvSensor
6.55 WorldInfo
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1. BRZENY 3.

#VRML V2.0 utf8

#l.ERZTENYT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

curly-brace syntax

//{u b\B //}" gs—c;b\‘\

AT O DES

2. ihEkZEINY S.

#VRML V2.0 utf8

#HlL.ERZTEMT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

2Bk F BT 5.

DEF EARTH_OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5

diffuseColor 111

}

texture ImageTexture {

url "img/earth.jpg"

b
}

geometry Sphere {

radius 3

j
b

img ——

<L testo02.wrl

|&] earth.jpg
<L testonZ.wrl

“img”"EWVNWDSIAISY (T4 LD KU) OF

([C. “earth.jpg” EWLWDSTFOXF v EEN S
%)

BUIAILY (T4 LTKY) [,
“earth.jpg” WS T IR FvEHRZEE L
eWga. UTFEELS

url "earth.jpg"
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thIk (Shape Node) ZEMIT S

- IR (vertex, line, polygon) , #4& (color) , U XAF+ (texture)
Shape
appearance Appearance
material Material
texture ImageTexture
geometry Sphere

vV Y
4’,:
FER (Light) Y
CEE, TR, |,
- IR, EoOLREER, BRE .
_ I—)L REEE5
Undts &) (World Coordinate System)

i
i
LA

View Volume
- Near Clipping Plane
- Far Clipping Plane

Py
SR (object)

- FER (Geometry)

BAS (Camera)

- fiIi& (Position) JTES
- ) (Orientation) ‘XQ . %gfﬁ E\L/,f]';cfx)
- BT (Field of View) 3  tolveon)
- :?3/ »Q - TFUTIL (Material)
3= 2 k\ _®Q - TIUXF v (Texture)
- JE1T3%%2 (Parallel projection) S ' <
- ¥B1RI%E2 (Perspective projection) r4 @

O—hHJVERR

(Local Coordinate System)
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Material

ambientIntensity
PR(CHEN DI STRVHEFPE IR DN TRICEDIBI(CIIRST . DINRADEZE
D. KEHHWNARKFTELRFZIE DR L. MPAEDE(CEELELIEHE DIADTZS.
diffuseColor
AU D50 FMAICEUEEITRITDIED. REANMNST S5 UEMIAERICESN
D.

specularColor
MADKE CRE(CKDEU DN, JEROHDETIEREAD—ER/\1S1 MHEUS.
shininess
emissiveColor
AT U SEBORNE
transparency
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Material

L ¢ : Y, 1] °
E-1:2D00RE Angle 100 00 100 A BRI 7)—+ Angle SDU) 00 100
200 = : -
& 200 =
2n0 ® 300 T
Q (']
< g_
g 8
Q
[+ [+
-~ [
2 5
-
-700 700 AP -700
800 -800 800 -80.0
30 ; ; i n L -80.0 90
1 1 1 1 -900
10000 1000 100 10 _ 10 100 1000 10000 T : T
; L . L)
E-2# D0 REK Ao 00 g0 D:2 % AL, 00 Ly
200 = - (U22-50D £2%°) -
300 : 300
©_10000
3
0
<
& 1000
[
-700 700 -700
80D Jio -800 80.0 -80.0
L
30 1 L 1 1 1 1 <300 30 L ] 1 | 1 ] ] 1 -300
10000 1000 100 10 T0 100 1000 10000 70000 1000 100 10 T0 100 1000 10000

2: SEHRE &l & LieT — & OITHRR 3: IEBERHEZFL E LieT — & OfTRER

BRF—, RBEXEAZD, “HBIREBDIODCCICIDRBS =1L —> 3 > ORK(L) ~L AU ST DIzbDRNET —F 24K T
DIIETTE~", BRBEFR - BIRS AT LAKIMEE R 220 Bk A7 A-FIA K> >RSI 4, pp.175-180, 1999-12.




ImageTexture

® i D'ﬁﬁ%*ﬁ&%@\@@i (texture/texture map) &KUY, 2 })’37737_‘719:‘\77&3?)’37_5
%'ﬁiﬁbﬁﬁﬁ ECDMFTTERRIDCELZETIRXAFIVEL (texture
mapping) <UD,
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3. il (earth axis) ZENY S

#VRML V2.0 utf8 #3MEHZIEMNT B.
DEF EARTH_AXIS OBJ Shape {
#Hl.ERZFEBMNYT 5. appearance Appearance {
DEF BG Background { material Material {
skyColor 0 0.25 0.5 ambientIntensity 0.5
} diffuseColor 11 1
}
}
#2.HERZ BT S, geometry Cylinder {
DEF EARTH_OBJ Shape { radius 0.05
appearance Appearance { height 10
material Material { }
ambientIntensity 0.5 }
diffuseColor 111
§

texture ImageTexture {
url "img/earth.jpg"
§

b
geometry Sphere {

radius 3

b
b

(BFIAE <. KBRS RER)
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4. RZEMNT D

#VRML V2.0 utf8

#AAR R ZIBMNYT 5.
DEF VIEW Viewpoint{
position 0 0 80

description "default view"
.
]

#LEREEMT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

#2HBRZFIBINT 5.

DEF EARTH_OBJ Shape {
appearance Appearance {

material Material {
ambientIntensity 0.5
diffuseColor 11 1

h

texture ImageTexture {
url "img/earth.jpg"

h

h
geometry Sphere {

radius 3

}

#3 HBHZEMNT B.
DEF EARTH_AXIS OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 111

}

}
geometry Cylinder {

radius 0.05
height 10

}
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R (Viewpoint Node) ZENMIT S

Viewpoint
position XY Z (vecf
orientation XY Z A (rotation)
fieldOfView FOV (rioat)
Jump TRUE/FALSE (oo
Description “ ' (string)

D142 RO

B
(#&22m)

(2Rl
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5. ik & i a RIFETEID (CRESE S

#VRML V2.0 utf8

#RREEBMT B.

DEF VIEW Viewpoint{
position 0 0 80
description "default view'

}

#LERZEMT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

#5. M3k & vl 2 REFEHEI Y ICHERSE 5.
DEF EARTH_ROT Transform { <
rotation0 1 0 0
children [

#.MIXZIEMNT .
DEF EARTH_OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 111
}
texture ImageTexture {
url "img/earth.jpg"
}

h
geometry Sphere {

radius 3

}

#3 B ZIBINT .
DEF EARTH_AXIS OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

h
geometry Cylinder {

radius 0.05
height 10

b
b
]
b

#5.thEk & B E REFETEIY [CHERSE D, (24—
DEF EARTH ROT T TimeSensor {

loop TRUE

cyclelnterval 10

}

#5. Bk & E REFETEI Y ICBERSE 5. F— T L—LBDHEEGA
DEF ROTATION_ROT OrientationInterpolator {
key [0, 0.25, 0.5, 0.75, 1]
keyValue [
0100,
0101.570796325,
0103.14159265,
0104.712388975,
0106.2831853 ]

}

ROUTE EARTH _ROT T.fraction changed TO ROTATION ROT.set fractio
ROUTE ROTATION ROT.value changed TO EARTH ROT.rotation

"



BHi#x : Transform Node ZEMI S

Transform
translation XY Z (vecsn
I‘Otation X Y Z A (Rotation)
scale XY Z (vecsr
scaleOrientation X Y Z A (rotation)
center XY Z (vecsn

REBQRF T« &) — R,
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Hizs : ¥—JL—L (Key Frame) &
BIL—LABE(CATZT O bOEPUEZIETEL. €DRZEMB L
THEZIENRT D7 ZA— 3 >
AT &L Shapetlzx. Viewpoint. Lightii&,
EREUT, ¥R, B, BB UIEF—T L — A



6. ik & ihEhE 78 (C-23.5 = -0.41015237375[rad]ElEsc 3

#VRML V2.0 utf8

#HBRREEBMT B.

DEF VIEW Viewpoint{
position 0 0 80
description "default view'

}

#HLEREEMNT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

#6. MhEk & Hhdh % Z8H(Z-23 .5 =-0.41015237375[rad|[El#5 & &
5.
DEF EARTH_TILT Transform {
rotation 0 0 1-0.41015237375
children [

Al

#5 Bk &t E REFETEI Y ICBERSE 5.
DEF EARTH ROT Transform { <————
rotation0 10 0
children [

#2MEKZIBINT 5.
DEF EARTH_OBJ Shape {
appearance Appearance {

material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

texture ImageTexture {
url "img/earth.jpg"

}

#3 HhEAZIEMNT B.
DEF EARTH AXIS OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

H
geometry Cylinder {

radius 0.05
height 10

#5. Bk & thEE REFETEI Y [CBERSE D, (BT —
DEF EARTH ROT T TimeSensor {

loop TRUE

cyclelnterval 10

}

#5. 1Bk &t 7 REFETEI Y ICHER S € 5. F— T L—LEBDOREA
DEF ROTATION_ ROT OrientationInterpolator {
key [0, 0.25,0.5,0.75, 1]
keyValue [
0100,
010 1.570796325,
0103.14159265,
0104.712388975,
0106.2831853]

}

}
geometry Sphere {
radius 3

}

ROUTE EARTH_ROT T.fraction changed TO ROTATION ROT.set_fractio
ROUTE ROTATION_ROT.value changed TO EARTH ROT.rotation

P
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7. HhEk & ihghE NERA0 &L /A LR BRy(-0) THEEEESES p.1

#VRML V2.0 utf8

#HBRREEBMT B.

DEF VIEW Viewpoint{
position 0 0 80
description "default view'

}

#HLEREEMNT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}
#7 Bk & B Z NERAOE R A L X DHRY(-0) TRERS E .

Al

DEF EARTH BACKSPIN Transform {
rotation0 100
children [

#6.1h Bk & #hidh % Z8H(Z-23.5F =-0.41015237375[rad][EER S & 5.

DEF EARTH_TILT Transform {
rotation 0 0 1-0.41015237375
children [

#5. Bk & ithEhE REFETEI Y [CBERSE D
DEF EARTH_ROT Transform {
rotation0 10 0
children [

#2. MR EEMNT B

texture ImageTexture {
url "img/earth.jpg"

}

h
geometry Sphere {

radius 3

}
}

#3 MhEHZIEMT B.
DEF EARTH_AXIS OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

}
geometry Cylinder {

radius 0.05
height 10

DEF EARTH_OBIJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 111

}




7. HhEk & ihehE NERA0 L /RN A L RBRY(-0) THEEESE S p.2

#5 MhIK LB Z REFETEI Y [ICBERSE D, (A7 —
DEF EARTH _ROT T TimeSensor {

loop TRUE

cyclelnterval 10

}

#5 MuIKk LB 7 REFETEI Y ICBER S B 5 F— T L—LBOREH
DEF ROTATION_ROT OrientationInterpolator {
key [0, 0.25, 0.5, 0.75, 1]
keyValue [
0100,
010 1.570796325,
0103.14159265,
0104.712388975,
0106.2831853]

}

#7 Bk & B E AEERO0L KA LR BRy(O) TEES 5. : 44
7 J—
DEF EARTH BACKSPIN T TimeSensor {

loop TRUE

cyclelnterval 20

}

#1HER & B T NERA0 & R A £ X HRy(-O) THERSESH. - F—
7 L—LEBOEEA
DEF EARTH_BACKSPIN ROTATION OrientationInterpolator {
key [0, 0.25,0.5,0.75, 1]
keyValue [
0100,
010-1.570796325,
010-3.14159265,
010-4.712388975,
010-6.2831853]

ROUTE EARTH_ROT T fraction_changed TO
ROTATION_ROT.set fraction
ROUTE ROTATION_ROT.value changed TO EARTH ROT.rotation

ROUTE EARTH BACKSPIN T.fraction _changed TO
EARTH BACKSPIN ROTATION:.set fraction

ROUTE EARTH _BACKSPIN ROTATION.value changed TO
EARTH BACKSPIN.rotation

<
d
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8. :FEroMiE LICIBEIETES p.1

#VRML V2.0 utf8

#HBRREEBMT B.

DEF VIEW Viewpoint{
position 0 0 80
description "default view"

}

#HLEREEMNT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

#3FEDAPELICRESES.
DEF EARTH AXIS TRANS Transform {
translation 30 0 0
children [

HTMEK & B E N ERAOE R A LB AHRy(-0) TRERS E 5.

DEF EARTH_BACKSPIN Transform {
rotation0 1 0 0
children [

#6. 1h Bk & thEh % 78 (Z-23.5 =-0.41015237375[rad|[EIEE S € 5.

DEF EARTH_TILT Transform {
rotation 0 0 1-0.41015237375
children [

#5. HhEk & thEh & REFETEI Y ICBER S € 5.
DEF EARTH _ROT Transform { <—
rotation0 1 0 0
children [

texture ImageTexture {
url "img/earth.jpg"
}

h
geometry Sphere {

radius 3

}
}

#3.MhERF BT .

DEF EARTH_AXIS OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

}
geometry Cylinder {

radius 0.05
height 10

. IRZEIEMT D.
DEF EARTH_OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 11 1
1




8. :FEroMiE LICIBEIETES p.2

#5 MhIK LB Z REFETEI Y [ICBERSE D, (A7 —
DEF EARTH_ROT T TimeSensor {

loop TRUE

cyclelnterval 10

}

#5 MuIKk LB 7 REFETEI Y ICBER S B 5 F— T L—LBOREH
DEF ROTATION_ROT OrientationInterpolator {
key [0, 0.25, 0.5, 0.75, 1]
keyValue [
0100,
010 1.570796325,
0103.14159265,
0104.712388975,
0106.2831853]

}

#7.MhBk & BT NERFAOE R A LT HRY(-O)THEHERSESH.  #4
7 J—
DEF EARTH BACKSPIN T TimeSensor {

loop TRUE

cyclelnterval 20

}

#7 HER & B E NIRA0E RA B LA HRy(-O)THERSESH. - F—
7 L—LBOEEKA
DEF EARTH_BACKSPIN ROTATION OrientationInterpolator {
key [0, 0.25, 0.5, 0.75, 1]
keyValue [
0100,
010-1.570796325,
010-3.14159265,
010-4.712388975,
010-6.2831853]

ROUTE EARTH_ROT T fraction_changed TO
ROTATION_ROT.set fraction

ROUTE ROTATION_ROT.value changed TO EARTH ROT.rotation

ROUTE EARTH_BACKSPIN T .fraction changed TO

EARTH _BACKSPIN_ROTATION:.set_fraction

ROUTE EARTH_BACKSPIN ROTATION.value changed TO

EARTH_BACKSPIN.rotation




9. NEEARY(0) TERIEEEES p.1
#VRML V2.0 utf3

#HBRREEBMT B.

DEF VIEW Viewpoint{
position 0 0 80
description "default view"

}

#HLEREEMNT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

#9. N BRfARy(0) CEER S & 5.
DEF EARTH Transform {
rotation0 1 00
children [

#HEEOMPELICBEISES.
DEF EARTH AXIS TRANS Transform {
translation 30 0 0
children [

#7.HuEk & B A N IR0 S R3IA &G HRy(-0) TREZ S 5.
DEF EARTH_BACKSPIN Transform { <———
rotation0 10 0
children [

#6. M IR & Hhidm A Z8h12-23.5F =-0.41015237375[rad][EER & & 2.

DEF EARTH_TILT Transform {
rotation 0 0 1 -0.41015237375
children [

#5.1hBk & 7 REFETEI Y ICHERS € 5.
DEF EARTH_ROT Transform { <——
rotation0 1 0 0
children [

#H2MEKZIBINT 5.
DEF EARTH_OBJ Shape {
appearance Appearance {

material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

texture ImageTexture {
url "img/earth.jpg"

}

}
geometry Sphere {
radius 3

}
}

#3 B ZIBINT B.
DEF EARTH_AXIS OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

}
geometry Cylinder {

radius 0.05
height 10




9. AEEARY(0)THEREES p.2

#5 MhIK LB Z REFETEI Y [ICBERSE D, (A7 —
DEF EARTH _ROT T TimeSensor {

loop TRUE

cyclelnterval 10

}

#5 MuIKk LB 7 REFETEI Y ICBER S B 5 F— T L—LBOREH
DEF ROTATION_ROT OrientationInterpolator {
key [0, 0.25, 0.5, 0.75, 1]
keyValue [
0100,
010 1.570796325,
0103.14159265,
0104.712388975,
0106.2831853]

}

#7HhEK E B 7 NERAO0E R A E LR DRY(O) TRER S B 5.
7 J—
DEF EARTH BACKSPIN T TimeSensor {

loop TRUE

cyclelnterval 20

}

#] HhBk & B E NIRA0E R A L L DHRY(-O) TRERS 5.
7 L—LBOEEKA
DEF EARTH BACKSPIN ROTATION OrientationlInterpolator {
key [0, 0.25, 0.5, 0.75, 1]
keyValue [
0100,
010-1.570796325,
010-3.14159265,
010-4.712388975,
010-6.2831853]

A Aq

 —

#9. N BRARy(0) TEHER S H 5.
DEF EARTH_T TimeSensor {
loop TRUE
cyclelnterval 20

}

# NELARY(O)THEERS B S. : ¥— T L—LEOOEEKA
DEF ROTATION Orientationlnterpolator {
key [0, 0.25,0.5,0.75, 1]
keyValue [
0100,
010 1.570796325,
0103.14159265,
0104.712388975,

0106.2831853]
!
s

AT —

ROUTE EARTH_ROT _T.fraction_changed TO
ROTATION ROT.set fraction
ROUTE ROTATION_ROT.value changed TO EARTH ROT.rotation

ROUTE EARTH BACKSPIN T .fraction_changed TO
EARTH BACKSPIN ROTATION.set fraction

ROUTE EARTH_BACKSPIN_ROTATION.value changed TO
EARTH BACKSPIN.rotation

ROUTE EARTH_T.fraction _changed TO ROTATION:.set_fraction
ROUTE ROTATION.value _changed TO EARTH.rotation

J]
i




10. XEZZEMT S p.1
#VRML V2.0 utf8

#HBRREEBMT B.

DEF VIEW Viewpoint{
position 0 0 80
description "default view"

}

#HLEREEMNT 5.
DEF BG Background {
skyColor 0 0.25 0.5

}

#9. N BLARy(0) TEER S 5.
DEF EARTH Transform {
rotation0 1 00
children [

#HEEOMPELICBEISES.
DEF EARTH AXIS TRANS Transform {
translation 30 0 0
children [

#7.HuEk & B A N IR0 S R3IA &G HRy(-0) TREZ S 5.
DEF EARTH_BACKSPIN Transform {
rotation0 10 0
children [

#6.1h Bk & #hidh % Z%H(Z-23.5F =-0.41015237375[rad][EER S & 5.

DEF EARTH_TILT Transform {
rotation 0 0 1 -0.41015237375
children [

#5.1hBk & 7 REFETEI Y ICHERS € 5.
DEF EARTH_ROT Transform {
rotation0 1 0 0
children [

#H2MEKZIBINT 5.
DEF EARTH_OBJ Shape {
appearance Appearance {

material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

texture ImageTexture {
url "img/earth.jpg"

}

}
geometry Sphere {

radius 3

}
}

#3 B ZIBINT B.
DEF EARTH_AXIS OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 0.5
diffuseColor 11 1

}

}
geometry Cylinder {

radius 0.05
height 10

52



10. XZ&ENMY S p.2

#10.KF52EMT 5.
DEF SUN_OBJ Shape {
appearance Appearance {
material Material {
ambientIntensity 1
emissiveColor 110
H
}
geometry Sphere {
radius 10

h
b

#5.MuIK LB A REFETEI Y ICBESE D, 247 —
DEF EARTH ROT T TimeSensor {

loop TRUE

cyclelnterval 20

}

#5 HhIK LB 7 REFETEI Y [CBER S B 5 F— T L—LBOREKH
DEF ROTATION_ROT OrientationInterpolator {
key [0, 0.25,0.5,0.75, 1]
keyValue [
0100,
0101.570796325,
0103.14159265,
0104.712388975,
0106.2831853]

}

#7.MhEBR & B A NERFAOE R A LG HRy(-O)THEHEEESES. 44
‘7 J—
DEF EARTH_BACKSPIN T TimeSensor {

loop TRUE

cyclelnterval 20

b

#7.MhBk & B NERAOE R AL IEHRY(-O)THERSESH.  F—
7 L—LBOEEA
DEF EARTH BACKSPIN ROTATION OrientationInterpolator {
key [0, 0.25,0.5,0.75, 1]
keyValue [
0100,
010-1.570796325,
010-3.14159265,
010-4.712388975,
010-6.2831853]

}

#9. N ERARY(O) THERSED.  FA <Y —
DEF EARTH_T TimeSensor {
loop TRUE
cyclelnterval 20
}
#9. NEZARY(O)THREZSED.  ¥— 7 L—LEBOREIEA

DEF ROTATION Orientationlnterpolator {
key [0, 0.25,0.5,0.75, 1]
keyValue [
0100,
0101.570796325,
0103.14159265,
0104.712388975,
0106.2831853]

}

ROUTE EARTH_ROT T fraction _changed TO
ROTATION _ROT.set fraction
ROUTE ROTATION_ROT.value changed TO EARTH_ROT .rotation

ROUTE EARTH_BACKSPIN T .fraction changed TO

EARTH BACKSPIN ROTATION:.set_fraction

ROUTE EARTH_BACKSPIN ROTATION.value changed TO
EARTH_BACKSPIN.rotation

ROUTE EARTH_T.fraction_changed TO ROTATION:.set fraction
ROUTE ROTATION.value chanced TO EARTH.rotation
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VRML Tutorial test010.wrl #8&

#4 [ zENMID. VIEW
1.5=ZENTSD. BG
#9.ﬁ}$ﬁﬁRy(6)TIEI$zsé’e“Za. EARTH
#8.FFrOM#EE L (CBEEES. EARTH_AXIS TRANS
#7 HOER & i NEEE0 & R SR BRy(-0) TSRS S, EARTH_BACKSPIN <
#6.10Bk S ithEh 7z Z8h(C-23.5E = -0.41[rad]ElEz=tES. EARTH_TILT
#5.1thEk S ithEh = R BFEtEl D (CHEinEStE5. EARTH_ROT
#2 MkZ1ENNY S. EARTH_OBJ
#3.1EhZIEN T D. EARTH_AXIS OBJ
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