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Abstract Beginning with the analysis of the ink-wash dynamic diffusion mechanism, an improved Cellular Automata( CA)
model based on the characteristic factors that can reflect the effect of ink-wash diffusion more naturally is presented in this
paper. The ink-accommodating and ink-adhering concept for the ink status of the fiber cell is introduced for the first time.
The evolvement rules of the ink-particle movement and the water evaporating are simplified and established by the
quantizing status. The simulation results show that the randomicity and motility of the ink-wash diffusion are visibly
enhanced by this CA model and the simulated effect is more real than former models. At the same time, the widespread

applicability for the simulated effect of ink-wash diffusion is provided by this CA method. The various 3D and styles of ink-

wash brush effect will be digitally realized by 3D modeling and writing brush models.
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Fig.1 The constitution of a CA model
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Tab.1 The relations among water, ink and paper

RE 3]
gk HAARAE, RKKBY B3 KRE
i HAFRBY FBRETREEN
K2 K3 3h 2 BB Y B A KK
KL RESHRRAARRRYE

MR 1P LUE S, EKBHET BAR P,
RERT BARNBERR EZH . KEEHTAK
P A R TR B K U B SR T B HE B ) Lk
HMARRE, M—BREXRRIIALSD, LINKE
WABBZIE, & EMNOGEWENL, UK BRT
BB B %51 %%, WK BY BOBCR BB MR/,
T B R A 1 35 1 A R AR S B T U RUBE R 3T
FrebE A K BY B3 N ERROK B,
HK)ZEMEEXREIK BT BYLELE T2 A
78,

4 BHBMET

T ERETHBRMEKBY BN EER
ROXIUH A SRR B TT R 2 A, 0 HR S AR R
By A A R B B AL o
4.1 Tha=EREL

KBYBREERELK, THREEEBLRE
FEGH EX B AU TRIER AR . HRKHR
SR 1R 2 4R ET 4T R A U, 7T LUK 44 4T
KGR A g R 4 2 A A

HHEABZE R T KA SRR P
Toi, RZ AL YETE, TENERBRRKRE, G4%
UERETHBRTAETZMPBEXR, T4
YT ERN AT E N BE, B A SR
AHAEREKMNBRTHEIE., FELFERK
We BB, R KM B 7R 4 4 70 2 6] 3 35 09 B BB 72
B2FRRAETMAELE—F 3 DA,
LRSS v S N AR SN IR e

B2 BRALHIHER
Fig.2 A 3D model for a fibre structure of rice paper
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Fig.3 A fibre cell model to indicate the capability

of water absorption and ink acceptance
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Tab.2 Quantization of water evaporation
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Fig.4 The diffusion effect of ink-dot and

simple Chinese characters

Bs 3GREERENARNANKET BOLE
Fig.5 3D some view of the ink-wash diffusion effect of

a random Helix line from different orientation

T &5 #®

AXNKBHET BULEH S TET, BN



#4438 B B% KRBT BRRMTH B S VBGHEE 745

KRBT HMERRERK B KOHEAEM, 3T
Mo B SR RIAT T 80, A T REE L RIE KB
THARNRERR., BRSIATERRBRARY
BEIHNFETHEBNRBRE, RARLY
BB TR TEBMKELEERN, *
BHEREZYR, AW H W TIH A SLERA N
R B RIS Tk BY BBESLE MBS B, E
BREBEL,

“HEHER AEFEERKBRRFE. XU
BIKBY SRR LUK B 8O0 K8 A, xt
KB HBRNHHEAALER. Bk, EBHTE
BRI SEY , ABAES, KB H, hEMHKE
BRARESE(AHERE . CAF)WBFIRARET
—MAEREEME R, RN BN 3 ERE, L
B3 HRKBRE, :

$ % 3r &k ( References)

1 Small D. Simulating watercolor by modeling diffusion, pigment and
paper fibers [ A]. In: Proceedings of SPIE Conference on Image
Handling and Reproduction Systems Integration [ C], Washington,
1991, 1460 140 ~ 146.

2 Guo Q, Kunii T L. Modeling the diffuse painting of “sumie” [ A].

In: Proceedings of the IFTP WG 5110 Working Conference [ C ],
Tokyo, 1991 329 ~338.

Cassidy J Curtis, Sean E Anderson, Joshua E Seims, et al.
Computer-generated watercolor [ A ]. In; Proceedings of ACM
SIGGRAPH'97[ C], Los Angeles, California, 1997 ; 421 ~430.
Wang Xiu-jin, Sun Ji-zhou, Jiao Jing-shan. Graphical simulator for
Chinese ink wash drawing[ J]. Transactions of Tianjin University,
2002, 8(1):1~7.

Qi Ya-feng, Sun Ji-zhou, Shang Yi. Basic art characters and
graphical simulation for Chinese ink wash drawing[J]. Journal of
Image and Graphics, 2003, 8(5);: 562 ~566. [ ¥ &, FhF M,
AE. PEHABENEFSZARERLTEAGELAI] &
HEREFEH, 2003, 8(5): 562 ~566. ]

Xie Hui-min. Complexity and Dynamical System [ M]. Shanghai:
Shanghai Scientific and Technological Education Publishing House,
1994 151 ~184. [ HERE. RA%EHAREIM]. L8 +
R B AR, 1994, 151 ~184. ]

Shi Yong-shuo, Sun Ji-zhou. Graphical simulation algorithm for
Chinese ink wash drawing by particle system [ J]. Journal of
Computer-Aided Design & Computer Graphics, 2003, 15(6) ; 667 ~
2. [EXRE, WM. ETFRFRENTEABEHARR
(3], RSB BT S BB F 2R, 2003, 15(6) : 667 ~672. ]
David A D Gould. Complete MAYA Programming [ M]. Beijing:
Publishing House of El ics Industry, 2004 . 201 ~311.




