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<Summary> This paper describes the method to simulate and visualize dyeing based on weave patternsl]
the physical factors of threads and dye. We use a Fick’s second law for diffusion. We calculate the diffusion
coefficient by the porosityl tortuosity and so on based on physical chemistry of dyeing. We describe the
cloth model as the 2-layered cellular model. We apply the traditional adsorption isotherms to calculate
dye adsorption to fibers. Also our model includes a simple dyeing technique to make dyeing patterns by
interrupting diffusion. We can see our method can capture many of the characteristics of dyeing from our
result images.
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Fig.1 Some characteristics of dyeing
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Fig.2 Outline of the real dyeing process
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Fig.3 The example of our cloth model with plain weave

O000D00Ocotheel OOOOOOOODDOOOOOO
goooooOooOoOoOoOoooooOooOOOOoO0obobO 10000
00000000000 clotheel DO0O0DO0OOO diffusion
celJO0D0O0DOODOOOOO0OODOOOOOODODOOOODO
gobooooooo

cooooooooooboooooobooooooooboonoo
Oclotheel DOOOODODOOOOOOODODOOODOOOO
ooooooOO0o0ooooOOO0O0 200000000000
ooooooooOooooooooOooooooOooo 300
Ooooo2b00000o0Oo GUIODOOOOOOOOOO
oooobOz200000000000000000000OCO
ooooOO0o0o00 0000000 yOO0OD 2000000
oooon

42 0OoOOOOOOOO

(00000
00000000000000000000O0O0O0O0O0
000000000000000000000000000
0000000000000000000 FickOO 200
(0 (1))oooooooo'®o

06 _ 9 (,06\ 0 (), 0 (00
Eiam(Dax)+8y(D8y)+8z(Daz) e

000 ¢0000000¢t0000x,y,200000 a,y,2
000000DO0O00000000000000 (1) 00
(2)0000000000

Adije 1 bit1,5,e — Pije
= D12,

At Ad Ad
+ Difl/gyj‘e(ﬁi*l,j,cAi?iJ,e
+ Dugpaga, SR @
+ Di’j—l/z,ew
+1%“Hmp?ﬁ%iﬁﬂﬁ}

00004,j0 200 yOOOODOOOeOOODOOeOOO
00Ad00000000D0DOO0ODODOOOOOOCOOOOO
0000000 e0 e000000OD O diffusion cell O
DDDDDDDDDI:JDH_l/QI:II:II:IDI:II:IDDDDDDD
o000 4000000000000 1000000050

350

(@ijtle)

® 73/
(i-1,.€) (i+1,.€)
(ij-1.0) @ 3/l
Ad a2 T4
Ad [ Y3124
(Z (ij.a) 7
Ad

04 DO0O0O0OOODODOO 0000
Fig.4 Connection between diffusion cells with tortuos-
ity
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Fig.6 Behavior of some typical adsorption isotherms
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Table 1 Parameters from Figs. 8 to 14
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09 00000O000O0000000000OOO0ooo0on

Fig.9 Comparison of simulations with some adsorption
isotherms

62 00000000D0000000

011 00000000000000000000000
0000000000000 1100000000000 (a)
000000000 () 00000000000 (b)000
000D00000000() 00000000000 120
000000000000000000000000000
000000000000000000000000000
000000000000000000 130000000
000000000000000000000000

353

) 2 i (c)
()OO (b)oo (c)ooO
010 OD0O0ODO0OO0OOOUOODOODODOOOOOoOoOoOoo

Fig.10 The differences between dye stains on different
weave patterns

o1
Fig.11 Simulation of a simple dyeing technique

ooooooooogoooo

6.3 D0OUOOOOOOOOOOO

0140000000000000O0O0O000O0GCDOOO
0000 14000000000000000000000
coooooooooobOooooooboobooooooooo
coooobooooooooooooooooobooooo
ooboooooooooOooOOODbOOOobocbooOoOooOoOo0O00



The Journal of the Institute of Image Electronics Engineers of Japan Vol.43 No.3 (2014)

t=25000

t=100000 t=200000

t=300000 t=400000

012 000O0O0O0OO0OO0OO0O0OCOOOOOOOOOOoO
Fig.12 The simulation of seikaiha along the time step
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