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A Reconstruction using Bi-directional Ray Traversal Modeling

and a Geomefry Expression using Screened Voxels

Hisayoshi Zaima Tsuyoshi Yamamoto
Information Systems Group, Hitachi Ltd. Faculty of Engineering, Hokkaido University

We propose an approach for the generation and distribution of three—dimensional scenes that is practical
on existing networks. In spite of needs and expectations from many fields, three—dimensional visualization is
not yet commonly used. Our approach is based on the idea that multimedia data should be both
infrastructure—friendly and user—friendly. We represent three-dimensional objects using screened voxel
expressions. This representation keeps the data size small enough so that existing network bandwidth is
sufficient, and can be rendered efficiently enough (using the 3DDDA algorithm) so that low cost client
computers can be used. In this paper we explain how to represent scenes using screened voxel expressions
and give some examples.
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surface of the object

(c) V, is off the
surface of the object

4 BRTMOHEAWIEZT

LA SEET BRI OFSEEO RS 2T
W, RABICETZ—EHERIET 5. G
I2&o T BVt Rias tHkrsnizRy
TIUBREIIZTORE T DgREETH DT
RElE) 25T LR, ERHAY X RS
N3, BEaEE TR RTINS
SIAIET DB O EHMTE N, 0ffVoxe]l DIRFEE
3%, —%, FEaE—EU LR )
BNSRYEEBNIIMNET 2D EHEEIN,
OnVoxel DIREEERFD,

BT+ U—R7ObBRE, §doE—T57
—R7OvZAERULA Z2RN5. ZUEOEK
1. OnVoxel OB DORTIVEREZ BN —
BITRIETH I & & MRYIPERICFES 500
B E—ELTEE R, HEMONEDHZEE
DT ZEIZH B,

IS BRIM O 3 BBEDAERT X D RSk %
L. Screened Voxel .\ XB=XKTA Ty
FRERTES,



viewpoint

G B
i E viewpoint

N

A voxel space

A voxel space

(a) The backward process (b) The forward process

5 NoZU—RUBEE T 47— RLEE

viewpoint

&

a:

(a) Rendering for each pixel

(b) The traversal voxel list and
reference to each voxel state

¥ 6 Screened Voxel Model DL > %1) 277

4. SVMDLFY T

SW DL FY AR, LA RL—3 2 TR
B AN SEE IV ERHLTL 2
HU., BREY L OEEREEST2 I LICK
NEHRTED, L1 bL—I 27 ERRDHID.
3DDDA ZRWTLAZFH DI L, 2R
BIIZE LR WESBIT 5N, R a—AL >
VYT EBRRED. L1F Yy AT 4 T BT
2, KEITRTEBD, BEMS LA Z2FL.
ZEYTIVEARL TR EIVERNO L1 ERE
9. HLAIZ DM ICE> TFTHINEREL
THHE N, BERT L0 1D AYRY EIVEER)
A MTRMEND, HahSIEWECERR Y
BV ID A8 A b EiCEmE 5,

ZZT a7 —¥%EBRL. BERIEILO
1D 2% OnVoxel D EMENESIRIET Do 7 HIVR
R A b ETHIDIZRNS nloxe] DEEEHRED

STHFHE 21— BIUEL T3,

5. Ml

EFYTBERL YY) T OEBREIERT,
K8 (@) ITRTEBY, WATFyYUITL—3
DERITDIEDICT T T R LIS A B L T
Wa.FvUTL— 3 43 Tsal o7V X4

2RV,
o EFULY
BB : 20

FRAGEE - 640480
24 bit colors
ZefERR RS - 1288
o LIHFYLT
FRIGEE - 640480
T, WS OREHHANTHOIL BB ZH]
RO 3 7O ABTRLUTNS, BT Onloxel
EREERE SN TWART IV EEEL 2D
TH 5. '
X813 BATEELE 20 7L —A0EKRK
DEMREETIALL. LFY) D TEFo7- 4
BThd. ZOETNOEE., BKEET,
OnVoxel L3RI NTWBRTIVENIH 59K
BTh2. Tabb, ZHMELUTERELE 128°
R VI UT, 3.8%H% OnVoxel &L THE-S
Tl &S,

@

Forward
process (2)

Backward
process

o

Forward
process (1)

®
K 7 {|7OtAEEROIREE



(a) Examples of the input frames

(b) A result of
modeling and rendering
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