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Fig.1 Hand drawn cartoon light rain Fig.2 Hand drawn cartoon heavy rain
1 2
( ) 9
. 1 9
[15]
For each frame:
SkltNum=SkitMeanNum+A. SkitMeanNum A ;
For each skeleton:
(€9 : SkitTheta, SkitLength, SkitP(x,y),
2 ;
3) BWidth(uy=Width*sin(un);, ,0<u<l1 u=0  u=I
,Width S ,sin(um)
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“) Bdens(u)=k*BWidth(u)+4,k , A ;
%) BColor(uy=BaseColor+A,BaseColor A ;
(6) BrushStroke(Bwidth(u),Bdens(u),Bcolor(u)) ;

End (of each skeleton)
End (of each frame)
3 . , (
http://www.cad.zju.edu.cn/home/jhyu/Effects.htm ).

Fig.3 Cartoon light rain generated by the model
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32
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s HDropLG(t)=Lo.sin(in/6)(i=1,2,...,6) . ,Lo s
N . HDropW(t)=fHtDropL(t) s
S 0.1~0.2 HdropW(t)
L T
f
| | l"‘"'?::g &
P 4
.-"_‘.-'__-'". - -ﬁ{"‘:\-
E ; .| "'.': -_'._ HDropLG(t)
ﬂ m‘.!
Fig.4 Skeleton model of rains drops hitting the ground
4
: 1 6,
6 7 ) bl 9

3.3

(1) For each level /:

a. SkltNum(l)=SkltMeanNum([)+A4(
b. SkltTheta(l),SkitLength(l),SkitP(l);
c. Skeleton(l);
d. MRDropL(]);
e. RdropSpeed(l);
End (of each level)
(@) ;
3 ;

For each frame ¢:
For each level I:

For each skeleton:

1, ;
End (of each skeleton)
End (of each level)
For each drop hitting the ground or other objects:
0, ;

End (of each drop)
End (of each frame)
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4
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( http://www.cad.zju.edu.cn/home/jhyu/Effects.htm
)3
Fig.5 2D carton rain generated by the model Fig.6 3D carton rain generated by the model
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A Rain Model for Cartoon Animation*
YU Jin-hui, YIN Xiao-qin, PENG Qun-sheng
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Abstract: A computer model capable of generating stylized light rain and heavy rain for cartoon animation is
presented. How to analyze and extract the static and dynamic structures associated with trajectories of raindrops
from hand-drawn cartoon series is shown at first. Based upon those structures, how to generate their skeletons and
control dynamic behaviors of those skeletons is also shown. The single pass is used in the light rain model and the
multiple passes are used in the heavy rain model, and in the later case the effects is enhanced by animating a cycle
of drops hitting the ground. Due to the stochastic control mechanism used in the model, the resultant effects avoid
the mechanical look that may cause by using repetitive cycles in hand drawn animation. To suggest mood, animators
have to draw different series with different timing and orientation of raindrops, while by varying a few parameters
the model can achieve the same results with great ease. The method is also able to generate both 2D and 3D cartoon
raindrops for animation.

Key words:  rain; model; cartoon animation; computer animation
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