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Hair interaction simulation considering side chain bonds
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Abstract: This paper proposes a method for simulating the interaction of hair with liquids such as water
and airflow (wind) and the resulting plastic deformation. Using a method that reproduces the offset of side
chain bonds inside the hair based on the constraints of a Position Based Dynamics(PBD) method, we sim-
ulate the shape deformation that occurs when the hair becomes wet or dry. We also propose a turbulence
simulation method that controls vortex in order to reproduce the a hair fluttering that will cause the plastic
deformation, and also propose a method that emphasizes specified size vortex using wavelet analysis. Both
the hair and air/liquid are discretized by particles and incorporated into a PBD algorithm to reproduce the
interaction phenomena. Finally, the results of the implementation of these methods show that the interaction
phenomena between hair and liquid/air can be reproduced more realistically.

Keywords: Physics simulation, hair, fluids, deformation
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A, BFOMBEEEOE TV E AW TEE L X
7K DA OB U Z OB THA T 2 HIgH
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o EEDNIHEALIICEZ2EHETERL-EEDE
N OEREETO—HOTENDY I 21— a3 D
FH

o HDOKE X EIERERELIRD B FIEDOIRE

A, BELZROHEAERFERCOWTESE LD
FRLD D [2][3] ik OMEERFIERICOVWTHR
L7=bD 4] ZELDEHRLLRES.
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2.1 EEOYIal—YaryFE
FBEZITEHEYETH 372012 CGC HFITBVWTIX
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Kugelstadt &% Z OFEEMICEE W5 Z & TrRdho
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DFEEZEBEDT I 2L —Ya VITHWVWS.

2.2 EZCREOHEEER

FBEIMAR e GHERERZEZ T Z e LsA TS,
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Shape Matching 7% [10] IC X 2 BEDS I aLb—va V%
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INHDOFER, BRI SR THRDIZL A
CEBHLTWAPNEEAOIEHEERLTELT, £
EDHLNTARIZTTOIRITRE D LR I E R E ATV
V. BRI, KR EBARE Z I X2 EHH OB
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M3 2 FEZHHL TB D ERSI N TORWBIRANZETE
XEB IR o7,

ZORER RIS 572912, S 1E Kugelstadt 5 D
FEZILR LEZNE O MRS 2K EIC & o T
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4.1 EZ20HBUTH

4.1.1 fIEEAICDOWVWT
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Fig. 1 Overall flow of the proposed method
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ZZTWe[0,1] 3 5.3HDBEDKSEHERD LA X
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L—ayTEL. LELEDES, ZORBHNEHEEOE
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2% X912 F 272Dl FOREHWTHEES O3
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F otherwise

NG S DR T 2K Q* 1%, BiEGPEETVWI
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Fig. 2 Vortices created by the interaction of hair and air
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Fig. 3 The relationship between temperature and the rate of
hydrogen bonding f(T")
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Fig. 4 Hair wetting and drying simulation
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Table 1 Computational time for the experiments in Fig.5 and Fig.6
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Fig. 6 Controlling Nadir Motion by Turbulence Simulation
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