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Лектор – доц. Беляев Сергей Юрьевич. 
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1. ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʥʜʝʨʘ 

1.1. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʠʤʳʭ ʦʙʲʝʢʪʦʚ 
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ʈʠʩ. 1.1 ʀʝʨʘʨʭʠʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʦʙʲʝʤʦʚ ʠ ʛʨʘʬ ʩʮʝʥʳ 

 

 

 
 

ʈʠʩ. 1.2 ʆʢʪʘʨʥʦʝ ʜʝʨʝʚʦ (octree) 

 

 

 
ʈʠʩ. 1.3 ɺʦʢʩʝʣʴʥʘʷ ʩʝʪʢʘ (Voxel) 

 

1.2. ʆʪʙʨʘʩʳʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʟʘʢʨʳʪʳʭ ʜʨʫʛʠʤʠ 

ʦʙʲʝʢʪʘʤʠ (Occlusion culling) 
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ʈʠʩ. 1.4 
 

 

Occlusion  query  

1.  ȹɕɖɔɟɋɓɓɡɏ render ɗɜɋɓɡ => Z-ɇəɚɋɖ 

2.  For every object:  

a.  Begin query  

b.  render the bounding mesh  

c.  End query  

d.  Retrieve occlusion query data. If the pixels visible are greater than zero, the 

object shou ld be rendered. Otherwise, the object should be occluded from 
rendering.  

1.3. ɼʝʪʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ 

 

ʋʨʦʚʥʠ ʜʝʪʘʣʠʟʘʮʠʠ (LOD) 
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ʈʠʩ. 1.5 

 

 

 
ʈʠʩ. 1.6 Tessellation 
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ʈʠʩ. 1.7 PN Triangles 

 

 

 
 

 

P = uP1 + vP2 + wP3,  w=1-u-v, u+v+w=1 

 

P = P3 + u(P1 ï P3) +v(P2 ï P3) 

 
ʈʠʩ. 1.8 

 

P1 

P2 

P3 
P 
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2. Shaders 

2.1 Direct3D Pipeline  

 

 
 

ʈʠʩ. 2.1 
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ʈʠʩ. 2.2 

 

2.2 Vertex shader 

ʈʘʩʯʝʪ ʦʩʚʝʱʝʥʠʷ 

Vertex input (ʥʘʧʨʠʤʝʨ): 

- Position 

- Normal 

- Texture coordinate (n) 

 

Constant Buffer  

W, WV, Light direction, Ambient, Deffuse, Specular   

 

Vertex Output  

- Position 

- Color (diffuse) 

- Color (specular) 

- Texture coordinate (n) 

 

ʉʢʝʣʝʪʥʘʷ ʘʥʠʤʘʮʠʷ 

 
ʈʠʩ. 2.2 
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Joint  -  ɘɔɝɐɆ, Ɉɔɐɖəɉ ɐɔɘɔɖɔɏ ɕɖɔɎɗɛɔɊɎɘ ɘɖɆɓɗɚɔɖɒɆɜɎɥ ɑɤɇɡɛ ɕɖɎɈɥɍɆɓɓɡɛ ɐ ɓɋɏ ɔɇɠɋɐɘɔɈ. 
ȷɐɋɑɋɘ -  ɓɆɇɔɖ joint'ɔɈ, ɗɈɥɍɆɓɓɡɛ ɒɋɌɊə ɗɔɇɔɏ ɕɔ ɕɖɎɓɜɎɕə "ɖɔɊɎɘɋɑɢ"-"ɕɔɘɔɒɔɐ", ɕɖɎɝɋɒ 
ɕɖɋɔɇɖɆɍɔɈɆɓɎɥ ɐɆɌɊɔɉɔ joint'Ɇ ɍɆɊɆɓɡ Ɉ ɗɎɗɘɋɒɋ ɐɔɔɖɊɎɓɆɘ "ɖɔɊɎɘɋɑɢɗɐɔɉɔ" joint'Ɇ. 

 

 
ʈʠʩ. 2.3 

 
 

 

pA=p*B 

pw=p*Ln*Ln-1*é*L1 

Wn-1=Ln-1*é*L1 

pw=p* Ln*Wn-1 

 

 
ʈʠʩ. 2.4 

 

 
Animation sequence  

L:  L
1
, L

2
é, L

m
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ʈʠʩ. 2.4 Skin 

 
 

p1 = p*W1 

p2 = p*W2 

p = b*p1 + (1-b)*p2 
 

 

ʈʠʩ. 2.5 
 

 
 

struct BLENDVERTEX  

{  

    D3DXVECTOR3 v;       // Referenced as v0 in the vertex shader  

    FLOAT       blend1;  // Referenced as v1.x in the vertex shader  

    FLOAT       blend2;  // Referenced as v1.y in the vertex shader  

    FLOAT       blend3;  // Referenced as v1.z in the vertex shader  

                         // v1.w = 1.0 -  (v1.x + v1.y + v1.z)  

    DWORD       indices; // Referenced as v2.xyzw in the vertex shader  

    D3DXVECTOR3 n;       // Referenced as v3 in the vertex shader  

    FLOAT       tu, tv;  // Referenced as v7 in the vertex sh ader  

};  
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2.3 Input assembler stage 

 
ʈʠʩ. 2.6 Input Slots (stream) 

 

Position ʢʦʧʠʠ (ʜʣʷ ʘʥʠʤʘʮʠʠ) 

 

 
ʈʠʩ. 2.7 p=t*p1+(1-t)p2 

 

 

ʈʠʩ. 2.8 Instancing 

Instancing the Tree 

Slot1 ï TreeVertexBuff 

Slot2 ï TreeMatrixBuff 
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Instancing the Leaves 

 

Slot1 ï LeaveVertexBuff 

Slot2 ï LeavesMatrixBuff 

Constant buffer - TreeMatrixBuff  

 
Tree1, leaf1; Tree2, leaf1; Tree3, leaf1; Tree1, leaf2; Tree2, leaf2; etc...  

 

int iTree = input.InstanceId%g_iNumTrees;  

    float4 vInstancePos = mul( float4(input.pos, 1), input.mTransform  );  

    float4 InstancePosition = mul(vInstancePos, g_mTreeMatrices[iTree] );  

 

2.4 Geometry shader 

ɺʭʦʜ ï ʪʨʝʫʛʦʣʴʥʠʢ. ɺʳʭʦʜ ï ʤʥʦʞʝʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʊʨʘʚʘ 

 
ʈʠʩ. 2.9 

PrimitiveID -> 1D ʪʝʢʩʪʫʨʘ -> ʇʩʝʚʜʦ ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ->ʧʦʟʠʮʠʠ 

ʊʝʢʩʪʫʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʄʘʩʩʠʚ ʪʝʢʩʪʫʨ 

ʏʘʩʪʠʮʳ 

 

 

 
ʈʠʩ. 2.10 
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p - ʧʦʟʠʮʠʷ  

v - ʩʢʦʨʦʩʪʴ  

t  - ʚʨʝʤʷ ʚʠʜʠʤʦʩʪʠ  

c ï ʩʯʝʪʯʠʢ 

Buff1 

p, v, t       

0 -1 -2 -3 -4 ééé -n 

Buff2 

p, v, t       

     ééé  

 

Buff[PrimetiveID].p 

If (c==0)  ʩʣʫʯʘʡʥʳʝ p, v, t<n 

Else  

{ 

 v+=F*dt; 

 p+=v*dt; 

} 

c++; 

c%=n; 

ʇʝʨʚʳʡ ʨʝʥʜʝʨ: 

GS OutStream: Buff1  

p0, v0, t       

1 0 -1 -2 -3 ééé -n+1 

If (Buff[PrimetiveID].c>0&& Buff[PrimetiveID].t<n) GS OutPut:   

Buff2 

       

     ééé  

 

ɺʪʦʨʦʡ ʨʝʥʜʝʨ: 

Buff1 

p, v, t       

1 0 -1 -2 -3 ééé -n+1 

Buff2 

p1, v1, t p0, v0, t      

2 1 0 -1 -2 ééé -n+2 

 

 
 

2.5 Hull/Domain shaders 

v*dt 
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ʈʠʩ. 2.11 
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ʈʠʩ. 2.12 

 

 

 
ʈʠʩ. 2.13  ɸʜʘʧʪʠʚʥʘʷ ʪʝʩʩʝʣʷʮʠʷ 
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ʈʠʩ. 2.14 

 

 

 
 

ʈʠʩ. 2.15 

 

 

2.6 Pixel shader 

 

 

Input: 

¶ Color (diffuse) 

¶ Color (specular) 

¶ Texture coordinates (n) 

Output: 

¶ Color (m) 

¶ Depth (m) 

 

ʇʨʠʤʝʨ. ɿʘʢʨʘʩʢʘ ʧʦ ʌʦʥʛʫ. 

Vertex shader output: 

¶ VertexPos (ʂʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʦʥʘʪ) 

¶ Normal 

Pixel shader input: ʪʦ ʞʝ ʚ ʧʠʢʩʝʣʝ 

Pixel shader constats:  

¶ ʇʦʟʠʮʠʷ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʠʩʪʦʯʥʠʢʘ 

¶ ʇʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʘ 
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L= ʇʦʟʠʮʠʷ ʠʩʪʦʯʥʠʢʘ - VertexPos 

(N,L) 

D=|L| 

 

 
ʈʠʩ. 2.16 Soft particles 

 

 

 

 
ʈʠʩ. 2.17 

 

ʇʨʦʟʨʘʯʥʦʩʪʴ = F(d);  F(d)=0 ʧʨʠ d<=0 

 

 

 

d 


