ISSN1000-9825 Journal of Software # # 2 2000,11(3):363~367

WANESEEHRMABRUHGHTR
248 FW REE REA

N EHERRERRAF A ETRAREEEE L 100080)

MMl REREERSER BD
E-mail ; fengjinhui@ 263, net

RE #AMSEAFBHIRAGLLAESAFANBRETE A S FARE - EER LN L AR
BH Bk e — AT R R A~ B A BT R R T R B AL sL A -
AR ZLTHRS BT AN FOER S LEIT S THRESHDBIXZ Ll @S LR B
FMW A A AT Zbuffer FERBERARERBXARA TR . RFTSAHEOAR,

F*EiE ATH2da, T ERDE R ER, RS OELRL KEFRD

hEESES TP3N

HEND ERELSRENEEMNGRERNEART S A XBUHE . SR A D . SR E mE T YEY
BE HENSELA HLR " EHEmFRN . EFE AR RN E. A THENYERHET TR A
WoESREESH NN RER S YEEEFER A RAREREA RO ~EEEN D E. &
. ETHYEMATENIMEARRT SAHATHHNA,

Terzapoulos % AR F /b6 B4 it My T B A ER B 8. Barzel M1 Bar™ | AR 8 1 ¥ (inverse dy-
pamics) EIEAR MU R A XA A WRLEFETHYRBLEH. Carignan, Yang M Nedia Thalmann #1 = #
MENRTEASE—EPR KBRS ESTE - S L SREHTREGSE. #OKEAVHRTER.
TR NIRRT A. FILEAVEA T A SHE. SxBE AP d g s EE#TT R

Wejchert # Haumann ¥ 8 #£| T 5 o 72 WL o 0 B4 {tb 477 3 30 4 0 787 28 9 4% 8 ST #4959 0 Cuniform), iT
Csink ), ¥ (source) P 5 8 (vortes) 3o 18 3 A0 48 & R8O S 20, S0 & o e sk 0 S A0 IR 7, YD M A RS 4 . W o
B i 20 B 45 M o OF 18 34 18 B Mikio Shinya Z AU T — A B# 83 (stochastic) . & F 87 4+ 47 (modal anal-
i) FEERN THERRNRER. FEEL, FRANGMAEU RN AR NEERER T RIS E. 58
AEEARSHUYATHEE XSEGRNEEFEMN. ELE RSRZERBHEEA AEEWN. ¥ TH%
LT DB E RE A S d TR w B, A — T ERRLE AR SR T
A 251 9B, 3 B T L 8 WS 40 Hiromi™7E B 8“8 & R, (ewister ) " i A 3 L IR 2 (turbulence )W T
BNE. RARMMEY AU E TRAEREE, XS ER. WX M0 w2l AW L 2.

XE2]MHMAN R A ST TSN WRRREED - PREEESN, BIH 4B R IRET
Bt MM H PR E - HEER BEANFREE

1 RERFHBERSBHERE

L1 BBEENENAE
BEEEERARA RIS I — BFNEL TIAAGRABEN 20 R 6 4 B i R (G R

» ANHABRERARBEES (Ne. 65873040 R, fFH B EM, 1968 T4, W, TRFRIR A BV DT, £
P, P, 07 k4, I EFRAE Y AR B Y BV BRES, 197 S, M E SERNGAANEXS
Bl s B AR REBE 1947 F4£ .8+ . FXA HIESW, EEFREL L ENERS,CAD.

EXGEMBEAGEE, LR 100080, h A ERESRRATENAEFRARLRE
A 1998-11-30 i Bl FAE, 1999-04-01 B EG MR

© PEESEREAEIEN  http/ ww. jos. org. cn



— 364 — Journal of Software #AEFH  2000,11(3)

FEERE),UE L Brx.

—BEWENERH - AN BB ELEHRARE L rGeal) B
B THERENCBRANFR,EP 5[0, L], L BEEKE. BAEmEe ()
EXBEME TR, AR AR e, () e, (HELBBEFE. BER AR
K. MEHAAETERANE e, GO e, XM T EER. TTRESTR
FHIR AR B e, ) RN

{errezses}” =[R]{el ef 68}, )]
HHYREFABRAXZRNESER. 20TNHATEFELE N 3 A RHAH

Fig. Ab h
Ao S S TR T S T

_CibetC¥s, o CiYe—Cofs,
ﬂ Ye [} i .3 Y, 8 ! ﬂ

gpGt®0

[Faf AL — S ERILE T RS (x.y,2)H R

%ﬂcac,,, %=c;s¢,, %=*se. (3

RDAR(DSHNR M RI—R M FR TEREFRARS. XBERRH T YMBRO Y, Ao @y
AT HRMRTER. HFESBE S F—RON SRR TSR RS HASEREAARE(RFER
Swa LB RXR12D.

1.2 TRBER S 0 ME A58 I 0k

ERFESREXT — WA KRR SRR A — W R 3. B R B ok L R
B Y E . RATE R, ERFAMERHRIDEA H— RO NBEAFE TR, A E R BB AR T —
BEH SR FRERS. R EH RS AR E S MBI AT A%, BRI T X R B
R IR e, B L O A R A AR R 4 o 2 N B 55 B0 R 24 B B 3 ELR — B0 (T AR B0 B 3R
RESEHET S L), AEERNF GE 2 ).

ME—RET BERLES  B5S8 + BEBAE —AXCATHE: 50
BREER AP AL KB ER NP AL E i~ BRGS R NP AT | ,ﬂ

RECHEHSENP M (EFERWRRTR AN P ERMRRRNE M. X

A 1
BOEIE S XA T T HRE B Gy
- - - - - —- RS
Bi=Piti+By, M=M*+HE. 4 JZE \H
1

REDBEE +1 ROEGHSHSD
PHL—Pi_P°, AHi=Rr— . (5) Fig. 2 Parameter transferring
BHLF BN RBSHE BTRASEGRERAEENENAR. T py S RS
R AHBIES T XNRBSERAR | RITHERS RS
HMERAHAL RBSRERERELD +1 REERS. y THARE RSN, FRL—ARER
S B 3 B2 3 5 B0 BT8R0 35 3. 00 A R O 0 0 1 R A0 B8 . L 9% S B F B
ORI O S B B O S 6 R R BB 4 K RO 5 B TR I B A B e

HEBEMERTALALE.

2 BHUERE

THEEMTRAZSHEEATARLS, AL ERLE AR R EN ERAET s EERE
HYyHEHHRER . FE FEOFEAEE. ARAABRPHTIGR. AR RITERVEALER, BRLEZ
B ERRL. A RIRTANSEGETHS . FALRAFASANNAETLENRAE.ZERIFER
MR Bl E RS RO ERNSHTRRE L

© PERBREREAEIIFON  hep:/ www, jos. org. en



B IR A S M IR Bh B AR MR — 365 —

Table 1 Willow's physical parameters

B1 ORHHAESE

Yong's module® Density{relative value)®  Radius(relative value)®
End branch® 3. 0208 1.0 0. bol1
One level upper branch® 1. 0209 1.5 0. 0015
One level more upper branch® 3. 6e09 2.0 0, 005
One level more upper branch 10, gel0 3.0 0. 00776
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Fig.7 Some key frames in animation
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Research on Whole Tree’s Movement and Tree’s Inner Wind Field
FENG Jin-hui' YAN Tao' CHEN Yan-yun' WU En-kua'?

W Laboratory of Compuier Science  Institute of Software The Chinese Academy of Sciences  Beijing  100080)
YFaculty of Sdence and Technology University of Macae Macav)

Abstract The authors simulated the movement of willow’s end branch blown by wind. Clearly this is not
natural and real. A ree moves as a whole. Now an zlgorithm named depth-first numerical integral tree traversal
algorithm is given. The algorithm can generate the harmonic and consistent moverent of a tree. thus animates
the dynamic pose of tree very well. Tt can also be used to animate other kinds of trees. Moreover, the authors
analyzed the obstruction effect of branches and leaves reacting on wind, which including no obstruction, hole,
aperture and penetration. Based on the principle ol Z-buffer, these effects are processed, and the results are
satisfied.

Key words Physically based, ¢computer animation, tree, simulatiovn, wind field, depth-first, numerical

integral.
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