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1. OpraHnsauus peHgepa

1.1.

OnpenesieHne BUAUMbBIX 00bEKTOB
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Puc. 1.3 Bokcenbhas cetka (Voxel)

1.2. OtOpacbiBaHNe 00BEKTOB 3aKPbITHIX IPYTrUMH
oonextamu (Occlusion culling)



Actual Scene

Actual Render

Camera

Puc. 1.4

Occlusion query

1. YnpouweHHbIV render cueHbl => Z-6ydep
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 should be rendered. Otherwise, the object should be occluded from
rendering.

1.3. Jleraau3anusi 00LeKTOB CIIEHbI

VYposuu aeranuszanuu (LOD)
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Puc. 1.6 Tessellation



Puc. 1.7 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(Py—P3) +v(P,—P3)
P2

Py
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H ¥ q ku
b(w, v) = E bi ik W*{f*ﬂ'} w,
i+i+k=3 s

3 3 3
= bsoow” + bosou” + boosv
H 2 . 2 o 2
+ b2103w w + bi20d3wu” + boor 3w v
o 2 0. 2 o 2
+ bo213u” v + bro23we” + bor23uw

+ b1 6wun.

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

Puc. 2.1
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2.2 Vertex shader

Pacuer ocBemenus
Vertex input (manpumep):
- Position

- Normal

- Texture coordinate (n)

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

Vertex Output

- Position

- Color (diffuse)

- Color (specular)

- Texture coordinate (n)

CkesleTHASI AaHUMANUA

Puc. 2.2



Joint - Touka, BOKPYr KOTOpPOM NpoMCXoaAnT TpaHCchopMaums Ntobbix NPUBSA3AHHBLIX K HEW 06BEKTOB.
Ckenert - Habop joint'oB, cBA3aHHbIX MexAay cobol no npuHumnny "poautens"-"noToMoK", Npmuyem
npeobpa3oBaHms Kaxaoro joint'a 3agaHbl B CMCTEMe KoopauHaT "poantenbckoro” joint'a.

Puc. 2.3
Pa=p*B
Pw=p*La*Laa*... %L,
Wn_]_: Ln_l* PP *Ll
Pw=p* La*Wh.1
Orey,

ChIH Bpat
Puc. 2.4

Animation sequence
L: LY 2., Lm



Puc. 2.4 Skin

pl=p*W1
p2 = p*W2
p=b*pl + (1-b)*p2
Palette of
256 matrices
DW ORD 0
3Z2-bit

———W 5|2 I:I|—
vertex l_

Lo | B R VU I I

Puc. 2.5
Vorg = Vg ¥ M[index0] ¥ b+ WV * Mlindexl] *b 4V __ . *M[index2] *b, +
Voo * Mlindex3]*(1-b,-b,-b,)

struct BLENDVERTEX
{

D3DXVECTOR3 v; // Referenced as v0 in the vertex shader
FLOAT blendl; // Referenced as vl.x in the vertex shader
FLOAT blend2; // Referenced as vl.y in the vertex shader
FLOAT blend3; // Referenced as vl.z in the vertex shader

// vliiw = 1.0 - (vl.x + vl.y + vl.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 shader



2.3 Input assembler stage

1A Stage

Puc. 2.6 Input Slots (stream)

Position koniu (U1 aHUMAIIKN)

Puc. 2.7 p=t*p;+(1-t)p2

Toggle REF (F3)
Toggle WARP (F4)

Puc. 2.8 Instancing

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

Slotl — LeaveVertexBuff
Slot2 — LeavesMatrixBuff
Constant buffer - TreeMatrixBuff

Treel, leafl; Tree2, leafl; Tree3, leafl; Treel, leaf2; Tree2, leaf2; etc...

int iTree = input.Instanceld%g iNumTrees;
float4 vInstancePos = mul( float4d (input.pos, 1), input.mTransform );

’
’

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

2.4 Geometry shader

BXOLI — TPECYroJIbHHUK. BI)IXO,ZI — MHOXCECTBO TPCYI'OJIbHUKOB.
Tpasa

Puc. 2.9
PrimitivelD -> 1D rtekctypa -> [IceBao ciy4daiiHble yrcaa->MO3HIUH
TekcTypHbIE KOOPHMHATHI

Maccus TekcTyp
YacTuupl

N3

;1c. 2.10
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p - mo3unusa
V - CKOpPOCTh
t - BpeMst BUIMMOCTH
C — CUCTUHUK

Buffl
p, Vv, t
0 -1 -2 -3 4 -n
Buff2
p,Vv,t
Buff[PrimetivelD].p
If (c==0) cnyuaiinsie p, v, t<n
Else
{
v+=F*dt;
p+=v*dt;
}
CH+;
c%=n;
IlepBsIii peHaep:
GS OutStream: Buffl
p0, VO, t
1 0 -1 -2 3 -n+1

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

Buff2

Bropoii pennep:

Buffl

p;V;t

1

Buff2

pl,vi,t

po0, vO, t

2

2 | -n+2

v*dt

2.5 Hull/Domain shaders

12



New Direct3D 11
Pipeline Stages

. Programmable
. Fixed function

Puec. 2.11
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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:

Puc. 2.12

Puc. 2.13 AnpantuBHas TecCETALAS

14
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AN,
AN
v ]
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2.6 Pixel shader

Input:
e Color (diffuse)
e Color (specular)
e Texture coordinates (n)

Output:
e Color (m)
e Depth (m)

[Ipumep. 3akpacka nmo MoHry.

Vertex shader output:
o VertexPos (KamepHas crcrema KOOpJOHAT)
e Normal

Pixel shader input: To »xe B mukcene

Pixel shader constats:
e [lo3unus u gpyrue napameTpbl HCTOUHUKA
e [lapamerpsl MmaTepuaia

g g T w—Y

.—.-'._.
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L= ITo3unus ucrounuka - VertexPos
(N,L)
D=|L|

Puc. 2.16 Soft particles

Puc. 2.17

Ipospaunocts = F(d); F(d)=0 npu d<=0
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