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Projection: View Spaceoll A 2] 32+ FHE 22902 £ (Projection)stc HA. 9 T

(Perspective projection) YTHE ©]&3t 7|SIEAE FAHE.

Viewpoint Space: F38 =59 FIEE A FIE(Viewport)Zt= AL F o2 W3}
= 3A.

Rasterization: A% (Verte)5< 31 HEAZ W@ste] 22b4 H4Y (Triangle) T2 17]
93] 3}4 3 (Pixel Colon)S& A= B4, AL adHx ool Hasn dgEe
vt sheel 298 & e oFA FeR ek

2. T2 D3DMATERIAL9 F+ZAE HoF3 o} Diffuse, Ambient, Specular, Emissive,
Power’} FAARIA] FA|AH o2 A3te} (103).

typedef struct  D3DMATERIAL9 {
D3DCOLORVALUE Diffuse;
D3DCOLORVALUE Ambient;
D3DCOLORVALUE Specular;
D3DCOLORVALUE Emissive;
float Power;

} D3ADMATERIALY;

Diffuse: =49 x¥o| WAL= WikAb (S, 545 Wakor Xdsittrt v god
REE Wdo g sdstA vhabE = W) e ARG dnbHow =4 A4EY g A
< zdsh

Ambient: =49 FEWo] QWhAlSE A F(SF, AvkAl AHs WA st 29 e AR
g =4 Edel Fdo] gludts oFzte] WS e FAF =2 F QdEF s A4S %

o] = o] Wo] wiAlshe avg 7] 98 AT
Emissive: =412 % A7} W& Wel= ZAAYH F 9 B2 2AaHE sl
Power: AWHAbFe] 728 F (Sharpness)E A3k, Fho] Folbd 5 stolgjo]E
7y .

2/11




ddistn HEjugolFe Ald 2oy FIHAF (2009F B3H7]) 20093 49 219
6‘_17—34- Sk o]é

1 =

(1

3. &2 D3DLIGHT9 +ZA|E HEoF3 o). D3DLIGHT9¢] A HYst= A 71K Fd9 gt
Ay 4 FLYS A A=Y 283 45 Ayste (53). 283 Attenuation0, Attenuationl,

Attenuation27} FS1%1#] FAH o2 HAWslet (57).

typedef struct _ D3DLIGHT9 {
D3DLIGHTTYPE Type;
D3DCOLORVALUE Diffuse;
D3DCOLORVALUE Specular;
D3DCOLORVALUE Ambient;

D3DVECTOR Position;
D3DVECTOR Direction;
float Range;
float Falloff;
float AttenuationO;
float Attenuationl;
float Attenuation2;
float Theta;
float Phi;

} D3DLIGHTY;

D3DLIGHTY9°] A g3t 3714 399 B4 4 ¢S A
A 39 (point light) - F<lo] fIA=2HE 2e W

S (]
fu
e
o
i
s
o
iy

[¢]
(position) ¢} F ] 27 F(ambient), WA (diffuse), WAL (specular) A&
gelloF gtk B Attenuation0,1,25 AH&3te] 7ol whel ulo] A|7]7h ofsf#]

AT # ek

Wakdd9l (directional light) - A€ W3Fo = st g ik

i i el o+ 33 ; Ul o ;o o o ES =
(direction) ¥} F¢ 9] 2H7F(ambient), FHHARF (diffuse), WAL (specular) & Hle] A

= WE Ao g

\

~EE B9 (spotlight) - £A5 N} o, Fe] A =R

o

A}F(diffuse), BWHAFE(specular) o] Weo]  AS WLz AAs
S3to] Yue] oy} upgE 7tk (inradian)E 49T = UTh

Attenuation(0/1/2:
Attenuation0,1,25 AH&3ste] 7ol el Hlo] Al7|7h kA= AEE A9
Directional lightol] = A1 %W 0|4 o7}4] 2] Fhs 7FIt
Directional lighto] obd -9 Al ¢t& 0= st ket

Attenuation = 1/ (ao+ai*D+a2*D?)

£ %
1S wkstt) 399 9] X (position) 2t H 3 (direction) 3] 27 F(ambient), TRF
| 5

Attenuation0> A4 E, AttenuationlS AP A4S Attentiation2T O] AFHAE Ao sH

.

il
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4. D3DXMatrixRotationX/Y/Z¢} D3DXMatrixRotationYawPitchRoll 5 Z}Z} A3}, o}
o] s I=E Fxdlo 2ol F-S At (103).

D3DXMATRIX R1, Rx, Ry;
D3DXMatrixRotationX(&Rx, D3DXToRadian(45.0));
D3DXMatrixRotationY (&Ry, D3DXToRadian(45.0));
R1 =Ry *Rx;

D3DXMATRIX R2;
D3DXMatrixRotationYawPitchRoll(&R2, D3DXToRadian(45.0), D3DXToRadian(45.0), 0.0);

D3DXMatrixRotationYawPitchRollZ} D3DXMatrixRotationX/Y/Z%] *}°]7-2, YawPitchRoll®]
@3 xy,z 37 ol oyl Local Coordinate Systemol 4 3]x o] =2 fth= Foltt. uw}
ghA sk I o] A= ool o] YEhdr

R1= Rv*Rx R2

5. &2 A3 Geometry Z2ZIHE RAF k. E¥sHe O¥E agAL. a9
Geometry9] VertexZ® ZAIE A (103).

IDirect3DVertexBuffer9* g_pGeometry VB = 0;
struct Vertex

{
float x, y, z;
float nx, ny, nz;
static const DWORD FVF;
%
const DWORD Vertex::FVF = D3DFVF_XYZ | D3DFVF_NORMAL;
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Vertex g_pGeometryVertices[] =

{
{-1.0f, 0.0f, -1.0f, 0.0f, 0.707f, -0.707f},
{0.0f, 1.0f, 0.0f, 0.0f, 0.707f, -0.707f},
{ 1.0f, 0.0f, -1.0f, 0.0f, 0.707f, -0.707f},
{-1.0f, 0.0f, 1.0f, -0.707f, 0.707f, 0.0f},
{0.0f, 1.0f, 0.0f, -0.707f, 0.707f, 0.0f},
{-1.0f, 0.0f, -1.0f, -0.707f, 0.707f, 0.0f},
{ 1.0f, 0.0f, -1.0f, 0.707f, 0.707f, 0.0f},
{0.0f, 1.0f, 0.0f, 0.707f, 0.707f, 0.0f},
{ 1.0f, 0.0f, 1.0f, 0.707f, 0.707f, 0.0f},
{ 1.0f, 0.0f, 1.0f, 0.0f, 0.707f, 0.707f},
{0.0f, 1.0f, 0.0f, 0.0f, 0.707f, 0.707f},
{-1.0f, 0.0f, 1.0f, 0.0f, 0.707f, 0.707f},
{-1.0f, 0.0f, -1.0f, 0.0f, -1.0f, 0.0f},
{ 1.0f, 0.0f, -1.0f, 0.0f, -1.0f, 0.0f},
{-1.0f, 0.0f, 1.0f, 0.0f, -1.0f, 0.0f},
{ 1.0f, 0.0f, -1.0f, 0.0f, -1.0f, 0.0f},
{ 1.0f, 0.0f, 1.0f, 0.0f, -1.0f, 0.0f},
{-1.0f, 0.0f, 1.0f, 0.0f, -1.0f, 0.0f}

bool Setup()
{
/I Create vertex and index buffers for GEOMETRY
Device->CreateVertexBuffer(
18 * sizeof(Vertex),
D3DUSAGE_WRITEONLY,
Vertex::FVF,
D3DPOOL_MANAGED,
&g_pGeometry_VB,
0);

void * pVertices = NULL;

g_pGeometry_VB->Lock( 0, sizeof(g_pGeometryVertices), (void**)&pVertices, 0 );
memcpy( pVertices, g_pGeometryVertices, sizeof(g_pGeometryVertices) );
g_pGeometry_VB->Unlock();

I E3AY=F L
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return true;

void Cleanup()

{
d3d::Release<IDirect3DVertexBuffer9*>(g_pGeometry_VB);

bool Display(float timeDelta)
{
if( Device )
{
Device->Clear(0, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, Oxffffffff, 1.0f, 0);

Device->BeginScene();

/I Draw GEOMETRY.

Device->SetStreamSource(0, g_pGeometry VB, 0, sizeof(Vertex));
Device->SetFVF(Vertex::FVF);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 6);

Device->EndScene();
Device->Present(0, 0, 0, 0);
}

return true;
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6. Single-Pass Multi-texturing®} Multi-Pass Multi-texturing®] z}o]d-& Zt3| A ste} (10
). 5% FA9] Geometry TEIH A F 7je] HAA o]n|AE ¢o] E%A Single-Pass
Multi-texturingS 3t H F7}lsof & FE& 73] Aol (104).

%
aud w oje] e gxxrt S E¥EE S @t Single-Pass Multitexturing> 3}
el Ee g™ oY Jle] "gxxE %%‘33}04 = Zls wekil, Multi-Pass
Multitexturing U B2 " S AdstA] &= st=dofddA g 92AYdS Flluls 7
How FH(EE TS o H Ay &4014.

W A (mult texture)d W TN U B2 (ole] Ao #2d) =, shte] Eelito]
_]

LPDIRECT3DTEXTURE9 g_pTex0 = NULL,; // Texture O
LPDIRECT3DTEXTURE9 g_pTexl = NULL; // Texture 1

/I vertex T-Z Aol 271¢] texture coordinate 7}

struct Vertex

{

floatx, y, z

float nx, ny, nz;

float ul, v1,

float u2, v2;

static const DIWORD FVF;
2

const DWORD Vertex::FVF = D3DFVF_XYZ | D3DFVF_NORMAL | D3DFVF_TEX2;

/I A Vertexell ul,vi¥} u2, v2 texture coordinate 57}

Vertex g_GeometryVertices[] =

{
{-1.0f, 0.0f, -1.0f, 0.0f, 0.707f, -0.707f, 0.0f, 1.0f, 0.0f, 1.0f},

{0.0f, 1.0f, 0.0f, 0.0f, 0.707f, -0.707f, 0.5f, 0.0f, 0.5f, 0.0f},

{ 1.0f, 0.0f, -1.0f, 0.0f, 0.707f, -0.707f, 1.0f, 1.0f, 1.0f, 1.0f},
{-1.0f, 0.0f, 1.0f, -0.707f, 0.707f, 0.0f, 0.0f, 1.0f, 0.0f, 1.0f},
{0.0f, 1.0f, 0.0f, -0.707f, 0.707f, 0.0f, 0.5f, 0.0f, 0.5f, 0.0f},
{-1.0f, 0.0f, -1.0f, -0.707f, 0.707f, 0.0f, 1.0f, 1.0f, 1.0f, 1.0f},
{ 1.0f, 0.0f, -1.0f, 0.707f, 0.707f, 0.0f, 0.0f, 1.0f, 0.0f, 1.0f},
{0.0f, 1.0f, 0.0f, 0.707f, 0.707f, 0.0f, 0.5f, 0.0f, 0.5f, 0.0f},
{1.0f, 0.0f, 1.0f, 0.707f, 0.707f, 0.0f, 1.0f, 1.0f, 1.0f, 1.0f},
{1.0f, 0.0f, 1.0f, 0.0f, 0.707f, 0.707f, 0.0f, 1.0f, 0.0f, 1.0f},
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{o0.of, 1.0f, 0.0f, 0.0f, 0.707f, 0.707f, 0.5f, 0.0f, 0.5f, 0.0f},
{-1.0f, 0.0f, 1.0f, 0.0f, 0.707f, 0.707f, 1.0f, 1.0f, 1.0f, 1.0f},
{-1.0f, 0.0f, -1.0f, 0.0f, -1.0f, 0.0f, 0.0f, 0.0f, 0.0f, 0.0f},
{1.0f, 0.0f, -1.0f, 0.0f, -1.0f, 0.0f, 1.0f, 0.0f, 1.0f, 0.0f},
{-1.0f, 0.0f, 1.0f, 0.0f, -1.0f, 0.0f, 0.0f, 1.0f, 0.0f, 1.0f},
{1.0f, 0.0f, -1.0f, 0.0f, -1.0f, 0.0f, 1.0f, 0.0f, 1.0f, 0.0f},
{1.of, 0.0f, 1.0f, 0.0f, -1.0f, 0.0f, 1.0f, 1.0f, 1.0f, 1.0f},
{-1.0f, 0.0f, 1.0f, 0.0f, -1.0f, 0.0f, 0.0f, 1.0f, 0.0f, 1.0f}

bool Setup()

{

I &3t Y=

/I create texture and set filters

D3DXCreateTextureFromFile(Device, "crate.jpg", &g_pTex0);
D3DXCreateTextureFromFile(Device, "darkmap.png", &g_pTex1);
Device->SetTexture(0, g_pTex0);

Device->SetTexture(1, g_pTexl);

Device->SetSamplerState(0, D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3ADSAMP_MIPFILTER, D3DTEXF_POINT);

/I set multi-texturing

Il Z=Ho1A0 A — AgAstat dapd b ghE mAfle] a2 ARE
Device->SetTextureStageState(0, D3DTSS_COLOROP, D3DTOP_SELECTARG1);
Device->SetTextureStageState(0, D3DTSS_COLORARG1, D3DTA_TEXTURE);
Device->SetTextureStageState(0, D3DTSS_ALPHAOP, D3DTOP_SELECTARG1);
Device->SetTextureStageState(0, D3DTSS_ALPHAARG1, D3DTA_TEXTURE);
Device->SetTexture(0, g_pTex0);

I Z=8o] A1 AR — A4gAske AA B4 g o] 2H oA AI(F, W)E
/ MODULATES. 2 73}al, 4ot ahe ARg-Qrgt

Device->SetTextureStageState(1, D3DTSS_COLOROP, D3DTOP_MODULATE);
Device->SetTextureStageState(1, D3DTSS_COLORARG1, D3DTA_TEXTURE);
Device->SetTextureStageState(1, D3DTSS_COLORARG2, D3DTA_CURRENT);
Device->SetTextureStageState(1, D3DTSS_ALPHAOP, D3DTOP_DISABLE);
Device->SetTexture(1, g_pTexl);

o]

)
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52 A4 EE EWQ (Blending)dte] 3tHo| E¥ste T2 =9 GFE HAFH
o W el S/Y BAS dd] dEsta, 298 HE #e AR UEuE o A

srcPixel 2 C;Z, destPixelS Cqa2 Hd3T} (103).

£

2]: outputPixel = srcPixel*srcBlendFactor + destPixel*dstBlendFactor

9: outputPixel = C* A + Ca*(1 - Ay)

bool Display(float timeDelta)

{

if(

}

Device ) {
Device->Clear(0, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, 0xffffffff, 1.0f, 0);

Device->BeginScene();

n_ vk Y-S AR AR dY ade =5 As 2da As 1
/I _outputPixel = Cs

Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_ONE);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ZERO);

Device->SetTexture(0, Texl);

Device->SetStreamSource(0, Quad, 0, sizeof(Vertex));
Device->SetFVF(Vertex::FVF);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

g S BAHTex13 A 28] 322 8= BAHTex2E 74 2

/I _ outputPixel = Cq *C;

Device->SetRenderState(D3DRS_SRCBLEND,D3DBLEND_ZERO);
Device->SetRenderState(D3DRS_DESTBLEND,D3DBLEND_SRCCOLOR);

Device->SetTexture(0, Tex2);

Device->SetStreamSource(0, Quad, 0, sizeof(Vertex));
Device->SetFVF(Vertex::FVF);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

Device->EndScene();

Device->Present(0, 0, 0, 0);

return true;

9

et
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8. Z®ld W (Stencil buffer)ol] thal drgstx, ~dd HHE FFsh= hEA] AHE
At 78 PHE D3] Hol (10%).

28l HH P 5523 G392 93 off-screen buffer?)
Backbuffer, depth buffer®} &3t Y =S 7FAH, 2ol W] xS X4ga o ~dAd W
Heol xulx A A8E

Stencil buffer+= back buffer®] ¥4 - &o| rendering™ A =% Z~ulAd ALS G35t

HEAQ GO 2= Ho] Afo] = A5, HHS AYstar Agol e ool s
HIALE = = A ¢ draw1ng° FPste= 3

® Stencil bufferE 04t 2. = clear$t.

® Stencil bufferol] A&S FASE 7 =S d9HE (»dd HAEE 3 JFe)

2 s Eﬂ*‘fﬂ Agep 2 v,g Ml 12 A4,
(=94 HiES B ¥
T

| 31«401 A", =, Stencil buffer?}%ol 191 73 9-oll ¥k stencil testE passdt

T OE g8dRe B4 agaE f?‘i%}—t— %] Ale] 7]sl A Ho| Shadow MatrixE
&3to] flattendtAl WHEW o2 e AAEE = oles W 4y Edd
ARESte] 1HAE et AAR 03‘1-30] 0% owA Yetdes ‘dE Ed9 ol F
go] et =, ol& WAsy] fste] 2w
® Stencil bufferg AMEslo] Ao = Uy
= 743
297} pixele] FHE T AP = Fk = s
ojlm] A PE (€A Wuo] EAE) THA FJo thA] HAE 22elal sHd
A H2E7F A952 2 blending™ A %

9. t} Dz £ Direct3D ZE9] dFo|t}h 1l 7HS AASIA L (extra 103).
F9: WA P HEE F4 22 winding orderE Folop 3
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void GetPlaneFromPoints(D3DXVECTOR3 p0, D3DXVECTORS3 p1, D3DXVECTOR3 p2, D3DXPLANE& out)

{
D3DXVECTOR3 u, v, n;

u= p2 - po;

V= pl - po;

D3DXVec3Cross( &n, &u, &v )
D3DXVec3Normalize( &n, &n );
FLOAT d = -D3DXVec3Dot( &n, &p0 );
out.a = n.x;

out.b =n.y;

out.c = n.z;

out.d =d;
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