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ALGORITHM Cartoon Shade 

Preprocess: 

1. Calculate the illuminated diffuse color for each 
material: 

mlmlmgi ddaaaaC ×+×+×=  

2. Calculate the shadowed diffuse color: 

 mlmgs aaaaC ×+×=  

3. For each material, create and store a one-dimensional 
texture map with two texels using the texture 
functionality provided by a standard 3D graphics API. 

Color the texel at the u=1 end of the texture with Ci 
and the texel at the u=0 end of the texture with Cs. 

 

Runtime: 

1. Calculate the one-dimensional texture coordinate at each 
vertex of the model using Max{L.n,0}, where L is the 
normalized vector from the vertex to the light source 
location, n is the unit normal to the surface at the 
vertex, and n.L is their vector inner (dot) product. 

2. Render the model using a standard graphics API with 
lighting disabled and one-dimensional texture maps 
enabled. 
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glGenTextures(1, &textureID); 

glBindTexture(GL_TEXTURE_1D, textureID); 
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glTexParameteri(GL_TEXTURE_1D, GL_TEXTURE_MAG_FILTER, 

GL_NEAREST); 
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glTexImage1D(GL_TEXTURE_1D, 0, GL_RGB, 4, 0, GL_RGB, 

GL_UNSIGNED_BYTE, texture);
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glEnable(GL_TEXTURE_1D); 

glBindTexture(GL_TEXTURE_1D, textureID); 
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glDisable(GL_LIGHTING); 
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glTexCoord1f(maxNdotL(n, light));
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maxNdotL(float n[3], float l[3]) = { 

    if (l[0]*n[0]+l[1]*n[1]+l[2]*n[2]) > 0.0) 

  then (l[0]*n[0]+l[1]*n[1]+l[2]*n[2])  

else 0.0; } 
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