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Modeling

Vertex Format

O 4 (scene)> =AU EE o] BE
O = Al (object) & triangle mesh®] HAFE o] Fo] 3]
O Triangle<> Al 7H¢] A (vertex) = A o] &
O Direct3Dol| A 9] 24 &
m Vertex format
= Triangle
m Index

o A3 (Vertex)
74 914
7} EA: normal, color, texture 3%
0 194 Custom vertex format™g 2]
w 9], A
struct ColorVertex {
float _x, _y, _z; // position

DWORD _color;
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struct NormalTexVertex {
float _x, _y, _z; // position
float _nx, _ny, _nz; // normal vector
float _u, _v; // texture coords
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Vertex Format

Triangle
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O 2%HA]: Vertex formatting " &

= FVF (Flexible vertex format) flag
= Structell o] ¥ tlo]E o] =A<} FVFe] A o =417}t

EEEL

HEEA

#define FVF_COLOR(D3DFVF_XYZ | D3DFVF_DIFFUSE)
#define FVF_NORMAL_TEX(D3DFVF_XYZ | D3DFVF_NORMAL

| D3DFVF_TEX1)
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// triangle O

Vertex rect[6] = { V0, v1, v2,
v0,v2,v3}; // triangle 1

m Vertex®] Y44 4] (winding order) & % #| # of 3+

Index

Virtual Camera

O Index®] 284

n S vertex5o] =

s WA vertex list2} index listS A 3l A

Vertex list= 5. & vertexs
Index list:= vertex list=2 2] index#t &

ZH o @ Ale

v3 v2 v3 v2

v0 vl v0 vl
Vertex vertexList[4] = { vO, v1, v2, v3}; // vertex list
={0,1,2, // index list

WORD indexLISTJ[6]
0,23}

o 7Hd3 7k 2k

p BT E FAE MAY RS 243
SRR

= Projection window: Direct3D¢l| A += plane z=13}
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View volume

Near plane
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Rendering Pipeline

0 33 FH O ZHE 2D oA & WrEE 1A
Verteidata

World matrix
View matrix
Projection matrix
Viewport matrix

Transformation

¥

Lights
Lighting Materials
Textures
Rasterization Alpha blending

Rendering target (in pixel)

Rendering Pipeline

O Rendering pipeline
= Local space
= World space
View space
Backface culling
Lighting
Clipping
Projection

Viewport
Rasterize
o o] "3}t 34L& Direct3D7} A e g+
m G matrixE T4 3}l ©] & IDirect3DDevice->SetTransform-<
o] &3l matrixZ Direct3DE &3}

Local Space & World Space

O Local space

w AREAZE A S Aol shs vl o] & H = = Al A &

(Modeling space)
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o World space
w Shube] o] gk RRAR oY RAES EIE
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Local Space & World Space

local space world space




Modeling Transformation View Space
0 Local spacell 4] World space= 1%t o 713} & A 9} 74 2b= world spacell A 4 o] #
w St gEE 2E. = Projection 9] 292 &84S 91314 view space® W33t
m [Direct3DDevice::SetTransform(D3DTS_WORLD, O View space W st
&worldMatrix); » 7 2}E world space®] YO o] 53l 425 S HES
3] AR
]/) é g)lg\if* T(ISI X2 6)bOﬂV\];H illdéllfllt, sphere (5,0, -2)°1| | 32k T2 BE 7|8 BAELE T LA W s ofof 3t .
cubeWorldMatrix; 9 =
g A vi W3l e A
D3DXMatrixTranslation(&cubeWorldMatrix, -3.0, 2.0, 6.0); 0 World Space_oﬂ 1 View space L% g é 74] 11’
D3DXMATRIX sphereWorldMatrix; = D3DXMatrixLookAtLH
D3DXMatrixTranslation(&sphereWorldMatrix, 5.0, 0.0, -2.0); D3DXMATRIX *D3DMatrixLookAtLH (
// set transform for cube D3DXMATRIX* pOut,
Device->SetTransform(D3DTS_WORLD, &cubeWorldMatrix); CONST D3DXVECTOR3* pEye, // camera position
drawCube(); CONST D3DXVECTOR3* pAt, // camera look-at position
// set transform for sphere CONST D3DXVECTOR3* pUp  // world up ®.% y-Z3}
// °1% world matrixol -85 o] %] 8} 0,1,0)
Device->SetTransform(D3DTS_WORLD, &sphereWorldMatrix); )
drawSphere();
View Space Viewing Transformation
0 World space®l 4] View space= %%t
= [Direct3DDevice::SetTransform(D3DTS_VIEW, &viewMatrix);
o o // cameraZ (5, 3, -10)°ll 9] 13}l world9] 5% (0,0, 0)S vt == 3
// set camera
o — D3DXVECTOR3 position(5.0, 3.0, -10.0);
o o & D3DXVECTORS3 lookat(0.0, 0.0, 0.0);
D3DXVECTOR3 worldup(0.0, 1.0, 0.0);
-0 (@) // set view matrix
o D3DMATRIX viewMatrix;
®) D3DXMatrixLookAtLH(&viewMatrix, &position, &lookat, &worldup);
®) Device->SetTransform(D3DTS_VIEW, &viewMatrix);
World Space 4] ol A ¢] AAHE AdHoz W Z-Fo| IHA HEHS 3 A
= A| o} 7hv 2} EAEE 9 34,




Backface culling

Backface culling

o Backface culling
w Zhe| kel $H-S &FSkal 9= polgon s o 18] X] g

= T”* polygon° n)g] e UlE o] 3 o) Alate] ek o] Sol 9

™ polygon®] A4
n Vlew spaceoﬂ A -/]wmdlng order”} A Al (CW) =& JEA] A (CCW)
HP"’S ?‘3 oT
7‘4 W /% H polygon
Visibility test: planeNormal ¢ viewVector > 0
o Culling 525 W73 et7] A o
= Device->setRenderState(D3DRS_CULLMODE, Value);
= Value

D3DCULL_NONE: backface culling & A8 9+
D3DCULL_CW: A Al %3 winding orderE 7} triangle®
culling®

D3DCULL_CCW: ¥+ 7] 88k winding orderE 713 triangle s
culling 3} (default)
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Lighting

Clipping

O Lighting

= BAO] Be Fohskel el AALS Qo

O Clipping
= Aok volume 9|72 7|8} =45 F¢ ¥
= Frustum®l| 4] ¢] triangle®] #1%] i+
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Projection

Perspective Projection

O %9 (Projection)
|

o oo

n <t 79 (Perspective projection)> ¢+ S o] -&-3lof 7|3t

EAE FA
O Projection matrix2] 4343

D3DXMATRIX *D3DXMatrixPerspectiveFovLH(
D3DXMATRIX *pOut,
FLOAT fovy, // field of view in y-axis (in radian)
FLOAT Aspect, // aspect ratio (= screen width/screen height)
FLOAT zn, // z-value of near plane
FLOAT zf // z-value of far plane

Aspect ratiox= projection window (g At 3) S
screen window space(Z A 3) 0 = THE = 217 of A

A=s BAs= 9

O Projection plane in front of the center of projection

Y
N
xScale 0 0 0

0 yScale 0 0
0 0 AN of

zZf —zn

_ *
0 0 n*zf

zZf —zn 1

where yScale = cot( fovY /2)

xScale = yScale/ Aspect

Aspect = weight / height

Perspective Projection

Projection Transformation

O Direct3Dl A o] F-2F A3}
® (-, -y, zn) 2> (-1,-1,0)
= (xyzf)>(1,11)

7 I
A hd
WiEning 7 /’
frustum ——* e
\ nan
X :  f X
Camera position - -

£-1,-1,m

o F9sk
= [Direct3DDevice::SetTransform(D3DTS_PROJECTION,
&projMatrix);

// 90 =8 Alokzt, Al 19] 77k |,
// 718 10009] ¥ 3 S 714 = frustumel B+ projection matrix.
// set camera
D3DXMATRIX projMatrix;
D3DXMatrixPerspectiveFovLH(
&projMatrix,
PI*0.5f,
(float)width/ (float)height,
1.0f, 100.0f);
Device->SetTransform(D3DTS_PROJECTION, &projMatrix);




Viewport Transformation

o HEXEWMS
m Projection window % viewport (on screen)
O Viewporte] &

Viewport

o WA o ® %= Viewporty o] B5

Width

Render-target (a Direct3D surface)

typedef struct _D3DVIEWPORT?Y { 2 0 0 0
DWORD X; // pixel coords of the upper-left 0 _ Height 0 0 Y
corner 2 T
DWORDY; // pixel coords of the upper-left 0 0 MaxZ-MinZ 0 + J} et
corner X JrWldth v Height Minz 1 ——
DWORD Width; // width in pixels 2 2
DWORD Height; // height in pixels L1y
float MinZ; // range of depth values
float MaxZ; // range of depth values
} D3DViewPORTY; — Viewport Area Height
O Viewport matrix 2343
= D3DVIEWPORTY vp = {0, 0, 640, 480, 0, 1}; _
» Device->SetViewport(&vp); (-1,-1,0) Width
Rasterization Reference

o 2H =¥ &} (rasterization)
» Screen % 2 W EE 2D triangleE S 18] 7] 9] & pixel
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O Direct3D Transformation Pipeline -
http:/ /msdn2.microsoft.com/en-us/library/bb206260.aspx




