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Graphical Simulation Algorithm for Chinese Ink and Wash Painting Based on Berlin Noise

LUO Yan' WU Zhong-fi' GUO Xuan-chang? ZHOU Shang-bo'
(Department of Computer,Chongqing University, Chongging 400044 ,China)!
(Department of Art,Chongging University, Chongqing 400044 ,China)?

Abstract Based on analyzing the art effects of Chinese ink and wash drawing,a novel graphical simulation algorithm for
Chinese ink and wash painting based on Perlin noise was proposed. We used the theory of Perlin noise, by constructing
random noise functions, interpolation functions and different frequencies of the Perlin noise function to get the art

effects of Chinese ink and wash painting. The experiment results indicate that the proposed algorithm can simulate the

typical art effects of Chinese ink and wash painting successfully.
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function IntNoise(32-bit integer: x)

x = (x<{<{13) “x;

return (1. 0— ((x * (x % z % 15731+789221)+

1376312589) &. THffffff) / 1073741824. 0);
end IntNoise function
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function Linear_Interpolate(x, y,z) //26E I {H

{

return x ¥ (1—2)+y* 2

} end of function
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(2)Cosine fH{HE:
function Cosine_Interpolate(x, y,z) //Cosine iH{HE
{ ft == = 3.1415927
f = Q—cos(ft)) 0.5
return .z * (1—f) + y* f
tend of function
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function Noisel (integer x)/ /M2 75 BG4Y

x = (x<{<13) " x3

return (1.0—( (x * (x * x * 15731 + 789221) -+

1376312589) & T7Iffffff) / 1073741824.0);

end function

function SmoothedNoise 1(float x) //MgFS ¥ ¥



return Noise(x)/2 + Noise(x—1)/4 + Noise(x+1)/4
end function
function InterpolatedNoise_1(float x) //MEFHE{H
integer X = int(x)
fractional_X = x-integer_X
vl = SmoothedNoisel (integer_X)
v2 = SmoothedNoisel (integer_X + 1)
return Interpolate(vl, v2, fractional_X)
end function
function PerlinNoise_1D(float x)//#i#kWMa 7= ¥ E L
total = 0
p = persistence
n = Number_Of Octaves—1
loop i from 0 ton
frequency = 2i
amplitude = pi
total = total + InterpolatedNoisei(x * frequency) * ampli-
tude
end of i loop
return total
end function
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vertexQOutput std_VS(appdata IN) { //5E A RI7E R AR 2 A A AE #
vertexQutput OUT = (vertexQutput)0;
OUT. WorldNormal=mul(WorldITXf, IN, Normal). xyz;
OUT. WorldTangent=mul(WorldITX{, IN, Tangent). xyz
OUT. WorldBinormal =mul(WorldITX{, IN. Binormal). xyz;
float4 Po = float4 (IN., Position. xyz,1);
float3 Pw = mul(WorldX{,Po). xyz;
OUT. LightVec = (LampOPos-Pw);
#ifdef FLIP. TEXTURE_Y
OUT. UV = float2(IN. UV, x, (1. 0-IN. UV. y));
#else /* ! FLIP. TEXTURE_Y */
OUT. UV = IN. UV. xy; -
#endif /* | FLIP TEXTURE Y */
# ifdef USE_SHARED_SHADOW
float4 Pl = mul(ShadowViewProjXf,Pw);// "P"
in light coords
float4x4 BiasX{ = make_bias_mat(ShadBias) ;
QOUT. LProj = mul(BiasXf,Pl);//bias to make texcoord
#endif / * USE_SHARED SHADOW * /
OUT. WorldView=normalize(float3( ViewIXf[0]. w, ViewIXf[1]. w,
ViewIX{[2]. w)-Pw);

QUT. HPosition = mul(WvpXf,Po);
return OUT;
}
PIXEL SHADING
floatd std_PS(vertexOutput IN): COLOR {//H B — R EHHE
float3 Ln = normalize(IN. LightVec); //3HTXem & #47H—4k
float3 Nn = normalize(IN. WorldNormal) ; //%} 248 & B9 35 1
BT
float ldn = dot(Ln,Nn); //i+tEHR
ldn = max(ldn,0.0); //EEKH
float2 duv=IN, UV. xy; //RBIGELHHFEER
duv. y* =repeatV; //EEIHEHLE
float3 diffuseColor = tex2D{(ColorSampler,duv). rgb;
//BRRREEEEE :
float3 result = diffuseColor * (ldn * LampOColor +
AmbiColor); //HHHERESA
float u== (result, x+result. y+result. 2) » 0, 33;
wER
float2 uv={float2(u,0. 5);
floatd color=tex2D(MapSampler,uv); //IB$#E K LA iR WAL
BB

// return as floatd

/ /BRI K T A

return color; //floatd(result,1); //i& Bl Eifh
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