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Automatic Simplification of the 3-D Scene
Using Distortion-oriented Approach

MASAYUKI INOUEt* and HIDEKI KOIKE!

In interactive 3-D graphics systems, such as virtual reality systems, information visualiza-
tion systems, etc., it is important to manipulate a large number of polygons and to maintain
high interactivity. This paper proposed a technique to simplify the 3-D scene automatically
by using distortion-oriented algorithm. While no user event occurs, the system renders all
objects in the scene graph since there is enough time to do so. When a user event is detected,
the system renders a current focused object and its neighborhood (in the scene graph). To
decide the neighborhood, FractalViews, which is a variation of distortion-oriented algorithms,
is used. The technique was applied to virtual-walkthrough, 3-D CAD data, and molecular
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Fig. 1 An example scene graph.
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B2 7775 VEOEHEN. (a) HH AR “room”, (b) #H I “bookshelf”
Fig. 2 An example propagation. (a) The focus is on “room”, (b) The focus is on “bookshelf”.
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Fig. 3 An example program using our toolkit.
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Fig. 4 An overview of the room used in virtual walkthrough demonstration.

179
3. £ i

Folt, MIETRRAEFELT T T AV I AT =N
Fo b LTCERELL. V—Ib¥y MZBEFE, Silicon
Graphics #£ (SGI) O — 27 A7~ a ¥ ETEIME
LTwa, Ky—lFy M, #ETREEI ML
OB LRAT Vs VER, BEER, WA, T
ArOBEEE VLS E C++ EOIFTAFA4T
SYrnwIhbThr S era—-F 1L, £
EAFFo . ETEICIINE T OpenGL 215, &
v — )% v b3 Inventor F Z L CER L THY, 3
KITCZER & VER T AREI213 Inventor & F L L H 27
Uy 3y TcELLICLA. BERTOS TS A
BlAE3 ICRY. &P, hadT HMEEEEFEE SGI
Indigo2 IMPACT (R4400/200 MHz, 96 MB A ))
W,

4, [RGB N=F v b+ —T7 Xib—

Ky —nFxy b #HWTIATREZEEDOY +— 7
AN—DFELAML—a v EERLE. fERLA
HERZX 4 (IRT.

=TI TOERIIHIY, TORITEETHE
I, A, PRICGEL, Z03 20T EEE (root
J—F) oFft: L. BEOPRIE, £5RAKRS
TWBDT, WEOFROESZTF, S512, §, 4
2, mfk 30 pE LA (F5). SOk adlil
FAEBICH LTSS Eat T Vs P OREBEIT
72, A7V b EBEREEICRA LI CLE.
2z, MoOFHE LTHTRT A AT VADRE
ENTW5,

root

oom left right
5 HEOY-VTT7
Fig. 5 A scene graph for the room.
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(d) (e)

6 3XRTRBZEMY +—27 AN—OFEHE. (a) B4 7 I =2 b &Ml Lags (2.37
frame/sec), (b) BHi% /& < & o7ty (71.43 frame/sec), (c) BE%E 4 LHML
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Fig. 6 A virtual walkthrough demonstration. (a) all objects are rendered

(2.37 frame/sec), (b) rendered with smaller threshold (71.43frame/sec),
(c) rendered with medium threshold (50.0 frame/sec), (d) rendered with
large threshold (12.2frame/sec), (e) rendered with larger threshold (4.76
frame/sec).
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Fig. 9 An algorithm of GOD. (a) The focus is on A, (b)
The focus is on D.
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(71.43 frame/sec), (d) Bfi% RIS L7 A (37.04frame/sec), (e) Mfl%

K& & oE (19.61 frame/sec)
Fig. 10 Dump Truck: (a) all objects are rendered (10.31frame/sec), (b)
rendered with smaller threshold (76.92frame/sec), (c) rendered with
medium threshold (71.43 frame/sec), (d) rendered with large threshold

(37.04 frame/sec), (e) rendered with larger threshold (19.61 frame/sec).
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Fig. 11 A scene graph for the grucose.
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Fig. 12 Molecular Visualization: (a) larger threshold; (b)
medium threshold; (c) smaller threshold.
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