Vol.11 No.9 September 2000 ISSN 1000-9825

i(\ CODEN RUXUEW

4 .
-

| BER S()[tWﬂTe
\'ﬁ_‘ Journal of .
)

i EF SRR 0
4 4 & B i HAER
P EITENESE =T

Sponsored by Institute of Software, The Chinese Academy of Sciences

Published by Science Press
A Publication of the China Computer Federation




Editorial Board of Journal of Software

FENG Yu-lin{ i £ i)

XU Jia-fulif F )

EDITOR-IN-CHIEF

ASSOCIATE EDITORS-IN-CHIEF

Nanjing University, China

Institute of Software. The Chinese Academy of Sciences (CAS), China

LU Ru—qianfﬁ?_&. ) Institute of Mathematics. The Chinese Academy of Sciences (CAS}, China

JU Yu-lan(#§ & 2, L)

Bjorner, Dines

Techrical University of Denmark., Denmark
CHEN Huo-wang ([ 4 11 )

National Univ. of Pefense Technology . China

Chin. Francis Yuk-Lun

University of Hong Kong, Hong Kong, China

Clarke, Edmund M.

Carnegie Mellon University, U'SA

DAIT Guo-zhong ( #§ [/ 42

Institute of Software. CAS. China

DONG Yun-mei  F i 60

Institate of Saftware, CAS. China

GAO Went 1)

Tustitute of Computing Techrotogy, CAS, China
HE Xin-gui ({1 # 51

Beijing System Engineering Institute . China
Krieg-Briickner . Bernd

Universitit Bremen, Germany

LI Guo-jie( % [H /)

National Research Center for Intefligent Comput-
ing Systems, CAS. China

LI Jian-zhong( 4 [t

Harbin Institute of Technology, Ching

L1 Shi-xian (2= I 5 3

Zhongshan University. China

LI Wei(3k)

Beifing University of Aeronantics and Asfronan-
ties, China

LIN Hui-min O B

Institute of Software, CAS. China

LIU Chun-nian ¢ 43

Beifing University of Industey. China

Institute of Software, The Chinese Academy of Sciences (CAS), China

MEMBERS (in alphabetic order)

LIU Da-you (X X )

Jilin University . China

LIU Ji-ren{ 31 #147)

Northeastern University . Ching

LU Wei-ming ¢ [if 5 490

Institute of Mathematies, CAS, Ching
LUO Xino-peit % KE i)

Graduate School of University of Science and
Technology of China. China

MA Song-de Hy il )

Institute of Automation. CAS. China
Motiwalla. Juzar

Institute of Syitems Science, National University
of Singapore. Singapore

PENG Qun-sheng ( # #£5)
Zhejiang University, China

SHAO Wei-zhong () 4k 1)
Reijing University. China

SHI Chun-yi( 4/ 4l -)

Tsinghua University . China

SHI Bai-le( i {1 4 )

Fudan University . China

SUN Yong-qiang{ fh 7 3
Shanghai fiaotong University . China
SUN Zhong-xiu{ F i 7

Nanjing University . China

TANG Ze-sheng( B ¥ %)
Tsinghua University, Ching

TANG Zhi-song ( J1 #t §2)

(Tang C. 5. )

Institute of Software, CAS, China
WANG Ding-xing( I £k 3£

Tsinghua Universiry . China

WANG Shan{ F #)
People’s University of China, China

WANG Xvan(E )

Beijing University. China

WEI Dao-zheng ( 83 B )
Fustitute of Computing Technology . CAS, China
XIE LiCifif )

Nanjing University, China

XU Kong-shi{ 7 fL )
Institwte of Software. CAS, China
XU Zhuo-qun i 5§ )
Beifing University. Ching

YANG Fu-ging (b %)
Heifing University, China

Yao, Andrew C.

Princeton University, USA

Yeh. Raymond T.

International Saftware System Inc. . USA

ZHANG Bo (3 &)

Tsinghua University, China
ZHENG Nan-ning @50 '
Xi'an Jiaotong University, China
ZHONG Xi-chang( &4 8)

Software Engineering Center, CAS, China

ZHOU Chao-chen (& §it 24)

Institure of Seftware, CAS, Chinu

ZHOU Long-xiang (& 8>

Institute of Mathematics. CAS., China
ZHOU Xi-ling (5 45 &%) -

Beifing Information Technology Institute, China

ZHU San-yuan{ % =70}
Sharighai Development Center for Computer Soft-

ware Technology. China



JOURNAL OF SOFTWARE

Vol. 11, No. 9 Sep. 2000
CONTENTS

Creating Real-Time Embodied Autonomous Agents ==+ssseeerererrmreesnrsiennississicssssenss Norman Badler (1139)
Example Based Everything «««esceesveveresessenes Michael F Cohen Peter-Pike Sloan Charles Rose et al. (1140)
High Resolution Calibration of Motion Capture Data for Realistic Facial Animation «trseresrerrarranmiin i
e et e sea s s e e Eas aas eesANE Ses eesann sen nen nnneen nan vun en Ch:‘en-feng Huang I-chen Lin  Ming Ouhyoung (1141)
Geometric Constraint Solving with Linkages rreeerereessreecinninnn + GAO Xiao-shan ZHU Fhang cai (1151)
Interactive 3D Canvas for Virtual Action Painting AR MEAMMALIALS aer trrarnsrannanas en baa bes bes b et massre s s rRe nea s dhe
A R LR IE “"Horace H S Ip Leam S Y Tsang Ken C K Law et al. (1159)
sovsees LIU Xin-guo Bi {,h‘ jun  PENG Qun-sheng (1167)
An Image Sharing of Many Frames Based on Movmg Lines »==ee- YAN Wei-gi "RING Wei QI Dong-zu (1176)
Level of Detail Dynamlc Renderlgg of Terrain Model Based on Fractal Dimension -rr-reesessesssssssssciiieisinsnnan

Incremental Geometric Compression -(_

s s e oes WANG Lu-fin TANG Ze-sheng (1181)
Generation of Sharp Features ffor Subdivisi éﬂg‘faceq ------ LI Gui-qing LU Bing Kl Xian-min et al. (1189)
A Seed Segment Based Ori¢ntation Indepegdent Wine Vectorization Method “““"‘""'i:' rerearsnsessitessieaie e

I iy SONG Ji-giang SU Feng CH@N Ji- bmg et al. (1196)
¥ ith Conitions of I En
..........-o&»w i

A Method of Image Sy%he%ls for Novel Viewpoin

IETTR T T T TN ann

WANG Guo-jin (1202)

ER L P T R P P

-giv WU En-hua (1207)

Multidegree Reduction vint Interpglations

assaassass e annn

e T T PR TR A eesssmBes hes des ens vunwn
t

NG Pi}eng-ann et al. (1214)

B T N T

Implicit Surface Modell Based on G;:nerai Skeleto d i
]i- sraserasanas ..i.. T E‘ANG Xfaﬂg BAO H!‘ _?ﬂ?’?
A Fast Progresswe SurfaE&AReconstrucnon Algorithm for Unorganized Point
cevevnsessesenens WANG Qing WA ong-qging BAO Hu-jun et al. (1221)
ume Animation of (,urtal BITIETIL  »#" *#o #va sra ans assass ane sunsansunvannns ans v bansns
fhaeesre e ane e ..h-..,._, qum C}u -vi SHI Jiao-ying XU Ying-ging et al. (1228)
An Algorithm for Finding the Smallest Circle Containing all Points in a Given Point Set st sssserssrmranresananran
AR AR TR PET REE BAE BEW BAA BEA SA Ss G A R R EEE SN BEE BEE B BAE u)",qNG W’e... WANG Wen P?ng WANG }!a _}'P (1237)
Real-Time Walkthrough Algorithm for Virual Environments with Global Specular Reflections — +++senrensrsersasevan
e e e e e e e e ettt seesee res rrs sesaerae s ses seeseemenneenes )T A Wei  PENG Qun—sheng (1241)
Continuous Multiresolution Modeling Based on Implicit Function Imerpolati(m B T TR T R TS PPN
R R P R R PR PP PR PP PP g 'y | Wei—qun BAG Hh‘-ﬂtﬂ PENG Quﬂ EhPﬂg et al. (1248)
A New Method to Interpolate and Approximate Moving Frames of Meving Object  teersrrerressansineiiuniiie s,

MEraas sadsaa seaasssas bhe

« JIANG Zhong- dmg MA L,-Jmang (1257)
Preserving-Convexity and Fractal Properties of a Nonlinear Subdivision Scheme «« s« +sereeesr Teenreressssesainie.
- DING You- dcmg HUA Xuan-ji (1263)

New Development of Automatic Parallel Compilation =ssssereerme v ittt s s e s
sreersrsressrana s e YANG Xue-lin YU Meng CHEN Dao-xu  XIE Li (1268)
Action-Oriented Belief Updating ser+resessssnssssssss ZIHANG Dong-mo ZHU Zhao-hui CHEN Shi-fu (1276)

@ Copyright 2000, Editorial Department of Journal of Software. All rights reserved. No part of this publication
may be reqroduced, stored in a retrieval system or transmitted in any form without the prior written permission of

the Editorial Department of Journal of Software.



R % % R
\_‘;_4/ | (Ruanjian Xuebao)

R B B R O BTBY AR PEFEAYEET

Z11 %% 95 2000 £ 9 A

B X

Creating Real-Time Embodied Autonomous Agents «eresesesesssmrsssseesseses Norman Badler (1139)
Example Based Everythin.g

. Michael F Cohen Peter-Pike Sloan Charles Rose et al. (1140)
S A BT HE Bh 1 85 AT R A TE 1L PR 7 0 B I AR G (B 30) e Fa% HEAR BEMH 414D
R R ABIRCESE 3 4 1€ 5 @ R A A FAoah kKA A1D
i LB E 42 A B B S MR A (FE3L) weeeeeee rEE ¥EH FAEE O W EUE Q159
B JUAT FEGR +venevesveesensenessnmesnsssnensensmensennnsssnnnssensceees ) 37 EE BEA 167
MR THERMBEERINEFE e ERF T 5B FHE A (1176)
RPN AR OB R ZAFFEHEEE e TRAR EFE (1181
FAM ERBAFME A L ceeeerrmrrrreeeemr e EEEk 5 ok FAR F 4 1189
EFRHTBRNFTALENERRELTE e RERH + KEER EEA A6
He 05 3 26 A Beézier AR FE D FraB L coeveeveerrnmmmernemn e HEA ETEME (1202)
R TR R Y TS B R TTIE e aFE Rk ZE4L Q207
ET A B H B AR oo 5 ) WEAF EEE BB 1210
SEH MR S R E R s 2R ImE MEFE HHL Q22D
HETFYAERNE A BT FE e RRE BHE HEA AEH 1228
R B T LM BB BB coeveeeemee s 2 B EXE 2K (1237)
0, B 1A T IR S A0 R UL 3 B SR AT IR B R e e £ % BHAE Q24D
ETRAEIEEMELD BRI oo gTH WEF HAA W A28
(5 TSR B9 O E B B B I b oo e S0 BALE (1257)
AR P A B SRR 5 ST TI ceeeeeeseeeeeeeeessnssssnennns. TAK SR (1263)
TRy ST R 5T S S E & S SR
T (6145 Zh B (5 A B I weeveeemmesmen s sne e s e s e KAEE ABME REdd (1276)

# 1 &+ B Rough £ 5 #3t F 5 K #7312 (CRSSC 9001)@5&@,# reneesarernarressass s senveesrssnrnrenrsssians (11500
2001 4 BFHEXGTHE ;f-f-]-ﬁ—g__j_;};%ugiil‘_%, T D 1Y
(b FHELFIFLEE - et neraneresatesesnrenesssanrrnrroessensanennreesesrsansarss (1213)
A28 H 3 «khﬁ-;ﬁﬁv&"'&;&%ﬁ# _?_;f\%uﬁx_,‘_;ﬁ, T IR T ST ST § B4t
#1ET QIE#&UPZ.;"‘— ""7 TALAL F *-%ut(CCVRV ol)ﬁzxﬁ# sresenreeen s s (1227)
FEAS R W) - whsaans eeereevervessassararrasesensarenressssnranrnnrsereanes (3 )



T &\ W M
— R RSP EAEFREAGH AN EDHERER Y. IR TF 1900 5. EBHRE T HE & A
SR AEFEFRFSEZBITENNER R BRI B A S 10U 500 & BT 58 0 40 5000 5
W FE HERANR A T EEYAR BOMEERH,. W H MNEHRFRER. .
CARHEANE - HEER AN REETENAETNLAE T TERE B ESAMHEIE MiS. . FEE
5 ’}Hﬁ BHEAME ARHESY EREEMELEL.EFRHTEE S HALAERER . REBSER. ATH
BE.EXAG.HNIETE.EBNETEH B8 F. BB TR BEFRITES RERE . HEF TR0
o &, 4T R R4 CAD/CAM/CAT/CAE. B & L F ESSEEAI . HHE IS 8 8wt A mr
A E%.
= ERERKMEIESEM _
I XBEREAHB BEITRE. RIESE. BRSH . UFHE
2. BEXHAKERDF,
FREL . AATRAH A HGRE LS THRADIAFTHRMAASTE S LK.
2 BT ENA PR ARNA AN SRR T HANLRR AR H L0, AR 2 EFE,
5] N AAHERALBA AL H LB RIS AIAEN I S I AL FRAREFES.
EARBE LATASIRANERA #HrMEAAXALAR NELEOHALRE.
] B RAELs FTEHF-TAEAIBR N EIFLAR(AEMAAR HIEBIE.
i# W AHELAHCEALTHPATHANEAZANERARTFHL AR LE.
3. EBHEIENITOR X3 INFEFT 200 FEANT XHEMECHE . P R UHEY W OHEE
H. fEHEE R 2 PR30 E st
CREAELHBIFRER XFOARERS BN XTFUBEHRE VAR HENEL.
5. BTXLEREIANSE LAABEIAXHKEZP. TRESUELREAMERSIF. AEHAWT.
EE.(ReIEEds (G 2EE. FRED. B4, R BRE . HRS. BiE A
WA (ss ffEes LETH. IYEH . LRE. 25 WS . ELTB
e mSFEERZ. e TEH. . RE. EXESE. B RS HRE. HRE. @JJ_ "
6. NECR I, IR R R R A ) E ik BB 4R \E-mail Hbk # 8 R A E.
7. fEAT S ME & 158 A H T B AR (] 45 1 & i R B 3k
S, (EHBRGD.AWRIWAEKRZHES 6 TAXHELS, WA &4 47 .
9. FEHBEEEWIERNRNE AT THEER RR SR E BRI, B HE R R T A
10, FHFEBRF A EFEAMFESLENLEE BEHELNEL . FAEER.
1 ¥R AEAE BN R GEE - BERNOER. — BATE R kM EE  H8 8 5 H 77 i 5 5 0.
12. A REEREHELEEMAMBREREAR LA TITE 1999 455 3 BI5 896 W L A5 EH
i EEFMIERLWEINAE. RS ERR A ERERE.
3. RMFAHME HEEFAEERT BRATFRERN XF - B A FEMh. b It iR
WERBMANEGERR. AR RBELFHTHE AL REAENENR FHEREERE.
14, BREDHIRSH AR AL BRI BRES TRA AAEEE ACHXZLOERRMRMHMIER & EH
PEE T 78 3 B osf 7 0], 7 00 10 0 7] 38 4% SCRS Ot 2 RROF R0 4% RR A REURL % 1k 40 7 i 45 45 9T
15, XARAENS S EFESEFRYELIRYG S THERSE N ERBEE. BRERS P IB4HHERB . #
EHEHDLEE fEREM PR EHAFERXER.
16. 7 P WM 58 it E-mail £ . ﬂ?ﬂﬁﬁ&%“[«l?lﬁlgﬂ T A Word & LaTex ¥ th 4 B 42 il
M Attach ZRBfE % . 5 U fF i KAt ﬁﬁ?ﬁﬁﬁﬁﬁ(\vmzm) S EEEMGZH.ESLRELHET AR
B WARE . FAHELEIEH: D AR ERBEEAM ELEBEORA X2 N AR L& IFE&EEHBL,
EEAEIETIAGEEZ T % E-mail @0, HAEREEEHG
Eifldt ik 100080 JL7X 8718 {58 PRIREHAH (RHFERIHER
EEMEIE: (010)62562563 E-mail: jos@ns. ict. ac. cn

—_



WOBIT R 48D

((&‘Fﬁl‘f?-‘«‘:ﬁ»thq’@ﬂ%ﬁ%#ﬁ%ﬁ%ﬁﬁiﬁ.ﬂéfétﬂﬁiﬁﬁﬁi,%‘?@ﬁ-ﬁ-ﬂb%&%
27, (3R A 2 3R ) A BE Rk A B it S ALK A AR R 69 R K R e A RR LT AL
M HARRERAARBRFHAE S, (B4 FR)IKER L4245 829 Ei Page One
# 3% B F Ei Compendex # 36 & | % B A % L4 (SA) . F BA 3| L&A F B A
SRR ENMKER, RARTRERGHABEARY A EZHERT 2,

(k3 3R E 2001 FH B R R 144 RIEKE 160 R, EABRR, ZHHARA

20.00 7.,
F"]‘*‘Fz‘i'f’i'ﬁ‘ 82-367

B ¢ AT AR5 :4628M

sk ik F B & W df B IT I, &E&ﬁiﬁﬁﬂk*ﬁ&:iﬁ'gﬂ,##_u It K BAR, A

it EAF LG L RERBES .

R 4% F )

Ruanjian Xuebao
CH 11,1990 487

11 E FoM 2000 £ 9 A

Journal of Software
(monthly)
(Started in 1990)

Vol.11 No. 9 Sep. 2000

% B (KPR RBEAS
(bRt ER P X H #E#E 100080)
dbr 8718 (54 b BRSO PR 9T P
B % (01062562563
E-mail: jos@ns. ict. ac. cn

http; // www. ios. ac. cn/xuebao/sy. html

* I E NS
F b o b E R B AT
H oA 4 ok BB
b4 BRI 16 5 BEH 100717)
Ep R A AR K2 Ep R T
BE TR ALFERAETR

iT W & SEKHERRE
EsBET PEEREAT Y SN
ClE & 399 {78 HE4 100044)

Edited by
Editorial Board of Journal of Software
(P. 0. Box 8718, Beijing 100080, Chinal)
E-mail: jos@ns. ict. ac. cn
http: // www. ios. ac. cn/xuebao/sye. html
Editor-in-Chief; FENG Yu-lin
Sponsored by Institute of Software
The Chinese Academy of Sciences
Published by Science Press
(16 Donghuangchenggen North Street,
Beijing 100717, China)
Printed by Printing Factory of Beijing Forestry Univ.
Distributed by Beijing Bureau for Distribution of
Newspapers and Journals
Domestic  All Local Post Offices in China

Foreign China International Book Trading
Corporation
(P. O. Box 399, Beijing 100044, China)

BN S 52-367
EZITRES 1628M

ISSN1000-9825
CNI11-2560/TP

FESEWTES - REIH FH 07068
m s

EHr.20.00 JT

F & 7



