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Actual Scene

Actual Render

Camera

t d 4

Occlusion query

1. pedoy) gbbegnyder ds3>xgbgas=qd
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 Id be rendered. Otherwise, the object should be occluded from
rendering.
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t d .7 PN Triangles

wi; = (P — P;)-N; eR

boio = (2P1 + P> — w2 N1)/3.
bizo = (2P> + P1 — w21 N2)/3.
EJ(}'21 = (QJPQ -+ Pg ------- ’UJQQ,J'VQ)/S.

f)m-z = (2P3 —+ P2 ------- s Jr\drg)f:j,
bioo = (2P3 + Pi — w31 N3) /3,
boor = 2P + P — “UJ13.EV1);"3,

E = (ba1o + bi2o + bo21 + bo12 + bio2 + bao1) /6

V=(FP+PFP+P3)/3
bi1n. = F + (E Iﬁr)/g

P =uP; + vP, + WP;, w=1-u-v, u+v+w=1

P=P3+u(Py7 P3) +v(P2T P3)
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2. Shaders
2.1 Direct3D Pipeline

Memory Resources
(Buffer, Taxture,
Constant Buffer)

Input Assembler
Stage

Vertex Shader
Stage -

Geometry Shader
Stage

Stream Cutput
Stage

L 4

Pixel Shader )
Stage

Output Merger
Stage
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2.2 Vertex shader

t Ofmyudls tMme jh jddw
Vertex input (dzO ff tc Of d3j to

- Position

- Normal

- Texture coordinate (n)

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

Vertex Output

- Position

- Color (diffuse)

- Color (specular)

- Texture coordinate (n)
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pl =p*W1
p2 = p*W2
p=Db*pl + (1-b)*p2
Palette of
256 matrices
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model

struct BLENDVERTEX

{
D3DXVECTORS3 v; /I Referenced as vO0 in the vertex shader
FLOAT blendl; // 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

/fviw=1.0 - (vix+vliy+vl.z)
DWORD indices; // Referenced as v2.xyzw in the vertex shader
D3DXVECTORS n; /l Referenced as v3 in the vertex shader
FLOAT tu, tv; // Referenced as v7 in the vertex sh ader



2.3 Input assembler stage

1 2 n
1A Stage

t d .6 Input Slots (stream)

Position S s @i @ dzd 3Oy d d

t d.8.7p=t*p+(1-t)p2

Toggle REF (F3)
Toggle WARP (F4)

t d.1.8Instancing

Instancing the Tree
Slotl i TreeVertexBuff
Slot2 i TreeMatrixBuff
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Instancing the Leaves

Slotl i LeaveVertexBuff
Slot2 1 LeavesMatrixBuff
Constant buffer - TreeMatrixBuff

Treel, leafl; Tree2, leafl; Tree3, leafl; Treel, leaf2; Tree2, leaf2; etc...
int iTree = input.Instanceld%g_iNumTrees;

float4 vinstancePos = mul( float4(input.pos, 1), input.mTransform );
float4 InstancePosition = mul(vinstancePos, g_mTreeMatrices[iTree] );

2.4 Geometry shader
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Buffl

p, v, t

0

Buff2

pa Vat

Buff[PrimetivelD].p
If (c==0) ) dzkz y OR, @da<n

Else
{

v+=F*dt;
p+=v*dt;

}

CH++;
c%-=n;

1 Jtoar 2

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

Buff2
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Buffl
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p; Vat
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Buff2
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v*dt

2.5 Hull/Domain shaders
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New Direct3D 11
Pipeline Stages

. Programmable
. Fixed function

t d®11
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HS input:

Tessellation factors

l |
_L Hull Shader )

\ 4

Tessellator

-)i Domain Shader J(

- DS Input from Tessellator:
» uvw coordinates for one vertex
b(u.v)

DS Output:
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2.6 Pixel shader

Input:

1 Color (diffuse)

9 Color (specular)

9 Texture coordinates (n)
Output:

1 Color (m)

91 Depth (m)

ltcddzjte. 1 OCttOMCO 5 Atsdze kz.
Vertex shader output:
T VertexPos( s Odzj e dzOW MdMmlsi O CtsBteH 5dzOIs)
1 Normal
Pixel shader input: ss 34 o d¢Mmj dzj
Pixel shader constats:
T 3iscdydvy d agslzte’d J d fif O @ded ¢ O
T 1 OtcOdzj ster dBOIsj ted O d&zO
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