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1. Bump mapping   
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Pixel:   

 L, Np=Texure[u,v];  => (Np,L) 
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T - target 

B - bi-normal 
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Vertex: Pos, N, T, TexCoord é 

B=(NxT) 

VertexSader output:  L(ʚ T,N,B ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ), TexCoord é 

       +Pos (ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ) ʝʩʣʠ ʪʦʯʝʯʥʳʡ ʠʣʠ ʢʦʥʫʩʥʳʡ 

Specular bump mapping: + H (for (N,H))  

 

2. Per-pixel d isplacement mapping  

 
a. Parallax mapping  
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b. Parallax occlusion mapping  
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c.  Self-Occlusion and Shadows 
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3. Displacement mapping  
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4. Environment mapping   
 

a. Cubic Environment Mapping  
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Y=Rx/Ry; v=0,5Y+0,5; 

ʇʫʩʪʴ Rz=max(Rx,Ry,Rz); => u=0,5Rx/Rz+0,5; v=0,5Rx/Rz+0,5; 

Vertex shader output: C (ʚʝʢʪʦʨ ʥʘ ʢʘʤʝʨʫ), N. ʆʙʘ ʚ world coordinates. 

Pixel shader:  R=2(N,C)N-C 
 

 

Reflection map, diffusion map and specular map 
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b. Environment bump mapping  

Vertex shader output: T, N, TexCoord; 

Vertex shader: 

 TexCoord => Nbump 

 B=(NxT) 

 T, N, B => Nbump  (world coord) 

 R=2(Nbump,C) Nbump -C 

 

 

 

5. HDRLighting  
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6. Shadows 
 

Sshadow maps 
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Soft shadow => ʬʠʣʴʪʨʘʮʠʷ:  
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     ʈʝʥʜʝʨ ʢʚʘʜʨʘʪʘ ʩ ʪʝʥʝʚʦʡ ʪʝʢʩʪʫʨʦʡ. ɺ  pixel shader-ʝ: 
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Poisson filter 

 
R=R(v) 
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Shadow volumes  

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ stencil ʙʫʬʝʨʘ  
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ʇʦʩʪʨʦʝʥʠʝ ʪʝʥʝʚʦʛʦ ʦʙʲʝʤʘ 
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c. Shadow buffer   
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Object ID. 

 

ʌʠʣʴʪʨʘʮʠʷ: Percentage closer filtering. 

 

Bilinear filtering 
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Variance Shadow Maps (VSM) 
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Perspective Shadow Maps (PSM) 
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