BFRLEZHRIRE
IPSJ SIG Technical Report

Vol.2014-SE-186 No.18
2014/11/14

BRI S A ZENT DFMERZTRTRIT S
V2790 B) T L—LT—5

s L)

B )

B« NEMEERICBIR T2V 77 7 2 U U TIEWN K ONFIEL TV AR, EEO Y 7 b U = 7 BIFIZ BN

T, W2 EDY 77720 7 EEATIUX I OONEE TR,

BB L0D s T AEERD s Z

ANBRERT AHEE, b0V 7y 7 X ) 7 EmyglicEin L, %@&m%fﬁ@ﬁuﬁ_%ﬁbﬁ
AUVERERRIXTE R I 584G L7\, & 2 CRIFZE T, B8 D7 7 A%HW§ 2 & o Zetiliamkz &+ 57
DY T 7 7 BZ) T T =T =7 BRET D, £, BETL—L T — 7 ORREF E LT, W< on
OFLWY 77740 T HENTDH. KRETIHE, #E 7 L— AT — 7 2 FEEOR A ERIC @A U7k
BEOHNWEEHERT D ENTELEDOT, TOWMEEZITH.

1. [FC®IC

—fRIZ, Y7 b =T OWNEREE I OETITHES T
FHIEL TV, 207, BFEOFE LETY —2a—RFON
MG 2 LR ETHTERE LT, VI7PIR )05 (X
Bk 1)) BIASERENTWS., Uo7y o207 e, vV
TNy =T ONHRD BN EE 52D L7, V—
Aa— RONIBELZSETOIRMATEH D, ITFEORE
BIREREICRB WL, <DV 7727 %) 7 REBEMES
NTHEHAAENTEY, V7772 7 2FIHT 53R
MIRREITEL bNTND LNz D,

L L7l n, B0 Y7 by TREICEBW T, #
WCHEMERETERIBWTHBY 7727 2 U U 7R HN
LNRVEMIZH B Z EBEH STV D (3CHk [2], [3] &
M), F7, T 280 Y 77 2 X U v T OWEAN, FiE
DRE =BT B ENEZNZ L BIFEHEIN TS (X
ik [2], [3], [4] BMR). D=, BEWR Y 7722 ) 7
EHBET DY — RN O BER STV (S 5] 2
).

AW TIL, BED Y 7 A 5T 5 L 5 7215 @b %
YETHEODN Ty I ZY T T L= NI — 7 BRET

5. EHRERICEBR T2V 7722 7 LTE, 7T
A, BREORM, 5147V 2 FOEAN, ATV
NEDOHLODOZTFE LR ENRFTONED, ZhdEHn
BYARITZENENR R ->TWD, 2D, ZhbnH b

L OHERTERER BB R

Graduate School of Natural Science, Konan University
a)  m1424006@center.konan-u.ac.jp
b)  n-nitta@konan-u.ac.jp

© 2014 Information Processing Society of Japan

DEDY T 772 T EVOEAT UL VO EB
TIEAR W, BRCHBR LR D7 T RAEBEO T T 205 REk
FTHEEITE, 260 777 2 v EREENIRIR L,
TR NER CREZRANLE I L 722 UL e o8
FELZRW. T, B RERD I TA, EDI T A%
W DTODOFHT T A, %G T A ED T T A (B
Z 2 DO B0 E AT E LTRITE- T, SURICIEG T
72V 77780 7 OREAKIEEZIERTE DY — /LD
ZEHET. AT, @Y 72 U EREET S
TODORFN R TR EEEDTY 77 7 XV T T L— N
U—7 OIEEITH. ET-EME 2D ERERE EET D
O HERY 77727 LT BRYEXF T Y
FOEBA, T2 x9 b ZDOELODRE, IBRKRIZKDBEDE
EMZDOI OOV T I E Y T EHFTITEANT S.
ARTIE, BETL—LU—7 OFENME2HEERT D20
Fx O TRE CEBIAT N -5 HE EOHEH %2 551z
$7V~A7wﬁ_ioT£E¢%®#%%ﬁﬁT%6#
DHEREITo . ZORER, BHRAEERO+43ITKE 7235
BERETL—LT— Ik o THBETE LML
7o A%, KAROUBIE Y 77 7 2 Y v 7 OREFER Y % H
b, ISICHZICER LIZY 777X ) T aEDT
HEbSh Tl 7y 220 7288kl TY—L
DERE BIETTETHD.

2. BRYOSRAEHEMT HRAMER

B2 DG CHI% S 7= Radish(SCit [6] 218) 0d
IS A% KRS, B T A % BRI 5 M7 25 3
WIZBWCY 77720 72T 2BEORERIZONT



BFRLEZHRIRE
IPSJ SIG Technical Report

Vol.2014-SE-186 No.18
2014/11/14

Canvas3D

renderField()
getGraphicsContext3D(
BaseOhject3D SceneViewer RWTCanvas3D GraphicContext3D
getPrimitiveNode() renderField(y : GraphicContext3D) renderField( draw(s : Shape3D)
| | | | NN
' 1 T ! | \
! 1 ! ! |
1 1 1 | H
Object3D S | H . [ Shape3D P
1 1
Vi oo i
|
accept) ObjectRenderer ___> \
getPrimitiveNodes() <“‘ :
Object : GraphicContext3D) S
postvisit(obj : Object3D)
v, 2 B U e s = o
1 iEmEEdRTD 7 7 A
Canvas3D
renderField()
getGraphicsContext3D(
BaseObject3D SceneViewer RWTCanvas3D | __ _ ____________________- > GraphicContext3D
getPrimitiveNode() renderField(viewer : Viewer3D) renderField( - - —> Viewer3D .9 draw(s : Shape3D)
i i i 1 i
| 1 | . S - - 1
I | I Viewer3D(g : GraphicContext3D) |
H H H draw(s : Shape3D) H
Object3D S — | e ~| Shape3D |
i ke VAN i
v | 1
- N R !
accept) ObjectRenderer ___> :
getPrimitiveNodes() K- i
ObjectRenderer(g : GraphicContext3D) t = = === === === === mm— = === = !
postVisit{obj : Object3D)

X 2

E 2 %. KRHEiTIE, Radish O FHET EF ORI E1T .

Radish 1%, Fx OAFFEE T Java & HWO TR SN2
1 TR 3D Y — b7 L —LT— T, I57 4 v 7 A
API £ LT Java3D ZFIH L T 5. xIBETHRIEE
FHNL, 200949 H 19 H226 9 H 29 HIZhHT TITRbil
72H0T, BRIZGUTIOH 19 BS 24 HETORIF:E 9
H25 A6 29 HETORBEIIDITLZILENTED. V—
A a— R ETIERDPE 647 17, %4 289 1T DFF 936 ITOE R
BTz, XTIV 777 2V 7 OmEfRgRE LT,
APEOEED—BE MY LT 5. AIOREERIL, AT+
FRON Ty TR EO VU F ) v TR BN R
HITTH AL LT TN, R &R DETEE
AT O EAT T DREY T D7 T A& Z LK 1,
2 1277, &2V T, Canvas3D, GraphicsContext3D,
Shape3D /% Java3D IZ L o> TR I/ T A TH Y, %
NPT TR T Radish fFFHED 7 7 A Th 5. Java3D 125
VT, ShapedD [ZEARKEZ KT 7 7 A Téh%. Shape3D
DA A B A1X, GraphicsContext3D#draw() DI
HLOBIEELTEINDZ EIZL-TL U FY T
nNod. TOEFIEEIZB VT, GraphicsContext3D %
SceneViewer & ObjectRenderer 7O [E#kT 27201, #r
7 7 AL LT Viewer3D Z{ER L TS, 228, L&Y
VU THERED BN Z @ Viewer3D (X} L TITHOL 5.

© 2014 Information Processing Society of Japan

IFHEERE D7 7 AKX

3. VI792 I DEFAEEFA~DERAT
BefE

A CHRT LEETEECET 2 7724
VI OMARNEEIIOVWTRF TS ZoXLH
E3¥ ® H Y 1X, SceneViewer & ObjectRenderer » H
GraphicsContext3D % Viewer3D LW H H LT T AD
WRICEM T2 ZE1Ch D, ZOEEEELEFIELTITS
FIEZLLNICHAT S, 2L, V777 XY U TRED
IR & IR L 22 WD, BEFO Y 7y 2 2 ) T
ZTELRYHND.
(1) B3 i@, 4 lcEf%EOY —Aa— R&amRd.
SceneViewer#renderField () OFEUNH LIT [513A
TV FNOEAN ZEAT S, ZOLEERI T AL
LT Viewer3D MR I 5.
B 45 AR, K5 ICEA%D Y —RAa— KERT.
SceneViewer 7 7 AN C GraphicsContext3D 7 7 A
DA H T 2—A%FIH LT D EFT% [ZEO R
AT 252 LICXk > T Viewer3D DA ¥ 7 = — A
ERAT DL OICEEIZ .
6 I[ZEMARAT, MT7TICHEA%ZDY —RAa— NERT.
ObjectRenderer 7 7 A D= A T 7 XU LIZ
KLT[A T/ NEDLODOZFEL] 2T 5.
(4) K8 icwEMAT, M9 ICEMED Y —Aa— R&emrRT.

—
N}
~—

(3

~—



BFRLEZHRIRE
IPSJ SIG Technical Report

ZOEEICHET LAY 7y 2 H ) U T FIEL R
V. ObjectRenderer ZLA DL ICHWET D, 7 14—
)V RTE# ‘GraphicsContext3D graphisContext3D;’
% ‘Viewer3D viewer;’ [JE&X# Az 5. a2 AT/
ZHDORALZ G| viever TOHDERATH LD
\Z9%. graphicsContext3D % L v —/3& L CHIH
LT\ id viewer 7 4 — /L RINOEGTH L9
EEHRD.

B9 i AT 10 A% Y —RAa— RaRT
ObjectRenderer 7 7 AN T GraphicsContext3D 7/
FADA o Z T == AR LTV 2 ET % [(EEOR
filx] ZwWAT 52 L2k > T Viewer3D DA 4 7 = —
2ZxFMATDRIICEEHZD.

ZIT, ZOEEEEOBRIBWT, SURIZ CTHI%
FTV = FOBN, FEORM, A7V =7 FEDHD
DZFELOITHADY 7772 > 790 &2 T
TAHEMERDDZ Enbhd. £z, FIH4IZIEIBEFDO Y
Ty 72V T EEATERN ERDND. ZOEEE
ERRITG LD Y 77 7 2 ) o T OMBEREICL ST
TR —FF 5L HARETH LN, WTIUSE X, BIFD
V7722 ) 72T TR R TOEEL TR TE RN T
BN TND.

—
ot
~—

public class RWTCanvas3D extends Canvas3D {
public void renderField(int fieldDesc) {
Enumeration<BranchGroup> bgs = universe.getLocale().getAllBranchGraphs();
for (; bgs.hasMoreElements();) {
BranchGroup bg = bgs.nextElement () ;
if (bg instanceof SceneViewer) {
((SceneViewer)bg) .renderField(this.getGraphicsContext3D());
}
¥
}
}
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public class SceneViewer extends BranchGroup {

public void renderField(GraphicsContext3D graphicsContext3D) {
if (graphicsContext3D.numLights() == 0) {
for (int n = 0; n < lights.size(); n++) {
graphicsContext3D.addLight (lights.get(n));

}

Transform3D trans = new Transform3D();
for (int n = 0; n < shadows.size(); n++) {
BaseObject3D obj = shadows.get(n);
if (obj instanceof Object3D) {
((Object3D)obj) .accept (new ObjectRenderer (graphicsContext3D));
} else {
obj.center.getTransform(trans);
graphicsContext3D.setModelTransform(trans);
Node primitive = obj.getPrimitiveNode();
if (primitive instanceof Shape3D) {
graphicsContext3D.draw((Shape3D)primitive);

¥
}

for (int n = 0; n < occluders.size(); n++) {
Object3D occuluder = occluders.get(n);
occuluder.accept (new ObjectRenderer (graphicsContext3D));
}
}
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public class RWTCanvas3D extends Canvas3D {
public void renderField(int fieldDesc) {
Enumeration<BranchGroup> bgs = universe.getLocale() .getAllBranchGraphs();
for (; bgs.hasMoreElements();) {
BranchGroup bg = bgs.nextElement () ;
if (bg instanceof SceneViewer) {
((SceneViewer)bg) .renderField(new Viewer3D(this.getGraphicsContext3D()));
}
}
¥
¥
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public class SceneViewer extends BranchGroup {

public void renderField(Viewer3D viewer) {
if (viewer.getGraphicsContext3D().numLights() == 0) {
for (int n = 0; n < lights.size(); n++) {
viewer.getGraphicsContext3D() .addLight (lights.get(n));
}
}

Transform3D trans = new Transform3D();
for (int n = 0; n < shadows.size(); n++) {
BaseObject3D obj = shadows.get(n);
if (obj instanceof Object3D) {
((Object3D)obj) .accept (new ObjectRenderer(viewer.getGraphicsContext3D()));
} else {
obj.center.getTransform(trans) ;
viewer.getGraphicsContext3D() .setModelTransform(trans) ;
Node primitive = obj.getPrimitiveNode();
if (primitive instanceof Shape3D) {
viewer.getGraphicsContext3D() .draw((Shape3D)primitive) ;

}
}

for (int n = 0; n < occluders.size(); n++) {
Object3D occuluder = occluders.get(n);
occuluder.accept (new ObjectRenderer (viewer.getGraphicsContext3D()));
¥
¥
}
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public class SceneViewer extends BranchGroup {
public void renderField(Viewer3D viewer) {
if (viewer.numLights() == 0) {
for (int n = 0; n < lights.size(); n++) {
viewer.addLight (lights.get(n));

¥

Transform3D trans = new Transform3D();
for (int n = 0; n < shadows.size(); n++) {
BaseObject3D obj = shadows.get(n);
if (obj instanceof Object3D) {
((Object3D)obj) .accept (new ObjectRenderer (viewer.getGraphicsContext3D()));
} else {
obj.center.getTransform(trans);
viewer.setModelTransform(trans) ;

Node primitive = obj.getPrimitiveNode();
if (primitive instanceof Shape3D) {
viewer.draw((Shape3D)primitive);

}
¥
}

for (int n = 0; n < occluders.size(); n++) {
Object3D occuluder = occluders.get(n);
occuluder.accept (new ObjectRenderer (viewer.getGraphicsContext3D()));
¥
¥
¥
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public class SceneViewer extends BranchGroup {
public void renderField(Viewer3D viewer) {

Transform3D trans = new Transform3D();
for (int n = 0; n < shadows.size(); n++) {
BaseObject3D obj = shadows.get(n);
if (obj instanceof Object3D) {
((Object3D)obj) .accept (new ObjectRenderer (viewer.getGraphicsContext3D()));
} else {

}
}

for (int n = 0; n < occluders.size(); n++) {
Object3D occuluder = occluders.get(n);
occuluder.accept (new ObjectRenderer (viewer.getGraphicsContext3D()));
}
}
}

N

AN

private class ObjectRenderer extends ObjectVisitor {
GraphicsContext3D graphicsContext3D = null

public ObjectRenderer(GraphicsContext3D graphicsContext3D) {

this.graphicsContext3D = graphicsContext3D;
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public class SceneViewer extends BranchGroup {
public void renderField(Viewer3D viewer) {

Transform3D trans = new Transform3D();
for (int n = 0; n < shadows.size(); n++) {
BaseObject3D obj = shadows.get(n);
if (obj instanceof Object3D) {
((Object3D)obj) .accept (new ObjectRenderer(viewer));
} else {

}
¥

for (int n = 0; n < occluders.size(); n++) {
Object3D occuluder = occluders.get(n);
occuluder.accept (new ObjectRenderer(viewer));

}
}
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private class ObjectRenderer extends ObjectVisitor {
GraphicsContext3D graphicsContext3D = null

public ObjectRenderer(Viewer3D viewer) {
this.graphicsContext3D = viewer.getGraphicsContext3D();

}
}
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private class ObjectRenderer extends ObjectVisitor {
GraphicsContext3D graphicsContext3D = null

public ObjectRenderer(Viewer3D viewer) {

this.graphicsContext3D = viewer.getGraphicsContext3D();

@0verride
public void postVisit(Object3D obj) {
Transform3D t = transforms.pop();
if (lobj.hasChildren()) {
graphicsContext3D.setModelTransform(t);

}
}
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private class ObjectRenderer extends ObjectVisitor {
Viewer3D viewer = null;

public ObjectRenderer(Viewer3D viewer) {

this.viewer = viewer;

¥

@Override

public void postVisit(Object3D obj) {
Transform3D t = transforms.pop();
if (lobj.hasChildren()) {

viewer.getGraphicsContext3D() .setModelTransform(t) ;

¥

¥

}

o /

B 9 TFIE 4 @M%, FNE 5 6]

private class ObjectRenderer extends ObjectVisitor {
Viewer3D viewer = null;

public ObjectRenderer(Viewer3D viewer) {

this.viewer = viewer;

¥

Q@Override
public void postVisit(Object3D obj) {
Transform3D t = transforms.pop();
if (lobj.hasChildren()) {
viewer.setModelTransform(t) ;
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