Texturing, Blending
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Texture Coordinates

O Texture Coordinates
= (u, v): normalized to (0, 1)
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Texture Coordinates

Creating and Enabling Textures

O Vertex T~ Aol gl ~A 3% F7}

struct Vertex {
float _x, _y, _z;
float _nx, _ny, _nz;
float _u, _v; // texture coordinates
static const DWORD FVF;

|7

Const DWORD Vertex::FVFE =
D3DFVF_XYZ | D3DFVF_NORMAL | D3DFVF_TEX1

o ¥}¢ o]n 2] & IDIRECT3DTexture9 24 A 2 2 =3k},

= D3DXCreateTextureFromFile

= Return: D3D_OK or D3DERR_xxx

= BMP, DDS, DIB, HDR, JPG, PFM, PNG, PPM, TGA ©] 1] #]
E9S A gttt (D3DXIMAGE_FILEFORMAT 317)

HRESULT WINAPI D3DXCreateTextureFromFile(
LPDIRECT3DDEVICE9 pDevice, // point to IDirect3DDevice9
LPCTSTR pSrcFile, // filename
LPDIRECT3DTEXTURE9 **ppTexture); // out

Creating and Enabling Textures

Creating and Enabling Textures

o ol & E9], “stonewall.bmp” & texture= YH5 314} el
ofefj &} Zro] 2HAd gt}
IDirect3DTexture9* _stonewall;

D3DXCreateTextureFromFile(_device, “stonewall.bmp”,
&_stonewall);

O A textures A A 3= Hl & SetTexture s AH&-3HT},
HRESULT IDirect3DDevice9::SetTexture(
DWORD Stage, // multi-textureE 9] gt 0~7H 9] k. 53] 0
IDirect3DBaseTexture9 *pTexture); // A7 texture
Device->SetTexture(0, _stonewall);
O NOTE: multi-texturing=> 87| 7} %] ¢] 8] %] & 2 g3}
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o 57 YA Felo] A 82A S o] §314 a3 )
Textures 002 A4
Device->SetTexture(0, 0);
renderObjectWithoutTexture();

O A= T textures ©] &3t A2 S 18
Device->SetTexture(0, _tex0);
drawTrisUsingTex0();
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Device->SetTexture(0, _tex1);
drawTrisUsingTex1();




Filter

Filters

O Texture ©] W] A o] A ] 4F7}8] ¢ 4 7} screen space©l A <]
w2t o te] W3 (mapping)*l el 7] Apol = 19
541* zm Skls JJEi A&
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)= 93 2H: DSDSAMP_MAGFILTER

%2 E 93 ZE: D3DSAMP_MINFILTER

Device->SetSamplerState(0, D3SDSAMP_MAGFILTER, D3DTEXF_POINT);
Device->SetSamplerState(0, D3DSAMP_MINFILTER, D3DTEXF_POINT);
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4 A& (Nearest point sampling): D3DTEXF_POINT, default
g AED, M 1%
A H ¥ (Linear filtering): D3ADTEXF_LINEAR, %-& %4, ] 1L 4
szt 7}7@ A 70—’0‘]—
Device->SetSamplerState(0, D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3SDSAMP_MINFILTER, D3DTEXF_LINEAR);
= 54 BE Y (Anisotropic filtering): D3DTEXF_ANISOTROPIC
1 nED, g =R,
F A4S AA 5= DIDSAMP_MAXANISOTROPY @8 2 %] A & ok 3},
F2 Y 5 & £ 4. Default 1

Device->SetSamplerState(0, D3SDSAMP_MAXFILTER,
D3DTEXF_ANISOTROPIC);

Device->SetSamplerState(0, D3DSAMP_MINFILTER,
D3DTEXF_ANISOTROPIC);

Device->SetSamplerState(0, D3SDSAMP_MAXANISOTROPY, 4);

Mipmap

Mipmap
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O Mipmap filter (D3DSAMP_MIPFILTER): Direct3D 4]
mipmap©]-§& HH-S A A 3l =
Device->SetSamplerState(0, D3ADSAMP_MIPFILTER, Filter);
» D3DTEXF_NONE: mipmap< AH&814] &5
= D3DTEXF_POINT: Direct3D+= 2~ A2t 3} 714 vl 523
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Address Modes

Address Modes

o B2 #3770, 1]& Blold 45-9] Al 2] W address
mode= 7 ©] g}
= Address mode: wrap, border, color, clamp, mirror
IDirect3DDevice9::SetSamplerState(samplerStagelndex,
D3DSAMP_ADDRESSU/V,
D3DTEXTUREADDRESS addressMode);

= D3DTEXTUREADDRESS enum type$] §.4
D3DTADDRESS_WRAP: repeat the texture on every integer junction
D3DTADDRESS_MIRROR: every other row and column is a mirrors image
of the preceding row or column
D3DTADDRESS_CLAMP: smear the color of edge pixels

D3DADDRESS_BORDER: use the border color, for any texture coordinates
outside the range

O Address Mode Al

// wrap

Device->SetSamplerState(0, D3DSAMP_ADDRESSU, D3DADDRESS_WRAP);
Device->SetSamplerState(0, D3DSAMP_ADDRESSV, D3DADDRESS_WRAP);

// border color

Device->SetSamplerState(0, D3ADSAMP_ADDRESSU, D3DADDRESS_BORDER);
Device->SetSamplerState(0, D3SDSAMP_ADDRESSV, D3DADDRESS_BORDER);
Device->SetSamplerState(0, D3DSAMP_BORDERCOLOR,0x000000ff);

// clamp
Device->SetSamplerState(0, D3DSAMP_ADDRESSU, D3SDADDRESS_CLAMP);

Device->SetSamplerState(0, D3SADSAMP_ADDRESSV, D3DADDRESS_CLAMP);

// mirror
Device->SetSamplerState(0, D3SDSAMP_ADDRESSU, D3SDADDRESS_MIRROR);
Device->SetSamplerState(0, D3DSAMP_ADDRESSV, D3DADDRESS_MIRROR);

Address Modes

Example: TexQuad
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Example: TexQuad

Example: TexQuad

#include “d3dUtility.h”
IDirect3DDevice9* Device = 0;
const int Width = 640;

Const int Height = 480;
IDirect3DVertexBuffer9* Quad = 0;
IDirect3DTexture9* Tex= 0;

Struct Vertex {

Vertex() {}

Vertex(float x, float y, float z, float nx, float ny, float nz, float u, float v) {
_X=X;_y=Yy,_Z=2,_NZ=NX,_Ny =Ny, _Nz=nz;
_u=u;_v=y;

}

float _x, _y, _z;

float _nx, _ny, _nz;

float _u, _v;

static const DWORD FVF;

I
Const DWORD Vertex::FVF =
D3DFVF_XYZ | D3DFVF_NORMAL | D3DFVF_TEX1;

void Cleanup() {
d3d::Release<IDirect3DVertexBuffer9*>(Quad);
d3d::Release<IDirect3DTexture9*>(Tex);

}

bool Setup() {
Device->CreateVertexBuffer(6*sizeof(Vertex), D3ADUSAGE_WRITEONLY,
Vertex::FVF, D3DPOOL_MANAGED, &Quad, 0);

Vertex* v;

Quad->Lock(0, 0, (void**)&v, 0);
[O] Vertex(-1,-1,1.25,0,0, -1, 0, 1);

v[1] = Vertex(-1, 1,1.25,0, 0, -1, 0, 0);

v[2 ] Vertex(1, 1,1.25,0,0,-1,1, 0);

v[3] = Vertex(-1,-1,1.25, 0,0, -1, 0, 1);

v[4] = Vertex(1, 1,1.25,0,0, -1, 1, 0);
v[5] = Vertex(1,-1,1.25,0,0, -1, 1, 0);

Quad->Unlock();

Example: TexQuad

Example: TexQuad

D3DXCreateTextureFromFile(Device, “dx5_logo.bmp”, &Tex);
Device->SetTexture(0, Tex);

Device->SetSamplerState(0, D3SDSAMP_MAGFILTER, D3DTEXF_LINEAR);

Device->SetSamplerState(0, D3SDSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3SDSAMP_MIPFILTER, D3DTEXF_POINT);
// don’t use lighting for this example
Device->SetRenderState(D3DRS_LIGHTING, false);

// set the projection matrix
D3DXMATRIX proj;
D3DXMatrixPerspectiveFovLH(&proj, D3DX_PI * 0.5f,
(float)Width/ (float)Height, 1.0f, 1000.0f);
Device->SetTransform(D3DTS_PROJECTION, & proj);
return true;

void Display(float timeDelta) {

if (Device) {

Device->Clear(0, 0, DADCLEAR_TARGET | D3ADCLEAR_ZBUFFER,
OxffEffEef, 1.0£, 0);

Device->BeginScene();
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;




Example: TexCube

Example: TexCube

#ifndef __cubeH__ cube.h #include "cube.h" cube.cpp
#define __cubeH__ #include "vertex.h"
#include <d3dx9.h>
#include <string> Cube::Cube(IDirect3DDevice9* device)
class Cube {
{ // save a ptr to the device
public: _device = device;
Cube(IDirect3DDevice9* device);
~Cube(); _device->CreateVertexBuffer(24 * sizeof(Vertex),
D3DUSAGE_WRITEONLY, FVF_VERTEX,
bot;l draw(D3DXMATRIX* world, D3DMATERIAL9* mtrl, IDirect3DTexture9* D3DPOOL_MANAGED, &_vb, 0);
tex);
private: Vertex* v;
IDirect3DDevice9*  _device; _vb->Lock(0, 0, (void**)&v, 0);
IDirect3DVertexBuffer9* _vb;
IDirect3DIndexBuffer9* _ib; // build the box
I
#endif //__cubeH__ _vb->Unlock();
Example: TexCube Example: TexCube
// build the box cube.cpp _device->CreateIndexBuffer(36 * sizeof(WORD), cube.cpp
v[0] = Vertex(-1.0f, -1.0f, -1.0f, 0.0f, 0.0f, -1.0f, 0.0f, 0.0f); // front face D3DUSAGE_WRITEONLY, D3DFMT_INDEX16,
v[1] = Vertex(-1.0f, 1.0f, -1.0f, 0.0f, 0.0f, -1.0f, 0.0f, 1.0f); -

v[2] = Vertex( 1.0f, 1.0, -1.0f, 0.0f, 0.0f, -1.0f, 1.0f, 1.0f);

v[3] = Vertex( 1.0f, -1.0f, -1.0f, 0.0f, 0.0f, -1.0f, 1.0f, 0.0f);

v[4] = Vertex(-1.0f, -1.0f, 1.0f, 0.0f, 0.0, 1.0f, 0.0f, 0.0f); // back
v[5] = Vertex( 1.0f, -1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 0.0f, 1.0f);

v[6] = Vertex( 1.0f, 1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 1.0f, 1.0f);

v[7] = Vertex(-1.0f, 1.0f, 1.0f, 0.0f, 0.0, 1.0f, 1.0f, 0.0f);

v[8] = Vertex(-1.0f, 1.0f, -1.0f, 0.0, 1.0f, 0.0f, 0.0f, 0.0f); // top
v[9] = Vertex(-1.0f, 1.0f, 1.0f, 0.0f, 1.0f, 0.0, 0.0f, 1.0f);

v[10] = Vertex( 1.0f, 1.0f, 1.0f, 0.0f, 1.0, 0.0f, 1.0f, 1.0f);

v[11] = Vertex( 1.0f, 1.0f, -1.0f, 0.0f, 1.0f, 0.0f, 1.0f, 0.0f);

v[12] = Vertex(-1.0f, -1.0f, -1.0f, 0.0f, -1.0f, 0.0, 0.0f, 0.0f); // bottom
v[13] = Vertex( 1.0f, -1.0f, -1.0f, 0.0, -1.0f, 0.0f, 0.0f, 1.0f);

v[14] = Vertex( 1.0f, -1.0f, 1.0f, 0.0f, -1.0f, 0.0f, 1.0f, 1.0f);

v[15] = Vertex(-1.0f, -1.0f, 1.0f, 0.0f, -1.0f, 0.0, 1.0f, 0.0f);

v[16] = Vertex(-1.0f, -1.0f, 1.0f, -1.0f, 0.0f, 0.0f, 0.0f, 0.0f); // left
v[17] = Vertex(-1.0f, 1.0f, 1.0f, -1.0f, 0.0f, 0.0, 0.0f, 1.0f);

v[18] = Vertex(-1.0f, 1.0f, -1.0f, -1.0f, 0.0f, 0.0f, 1.0f, 1.0f);

v[19] = Vertex(-1.0f, -1.0f, -1.0f, -1.0f, 0.0f, 0.0, 1.0f, 0.0f);

v[20] = Vertex( 1.0, -1.0f, -1.0f, 1.0, 0.0f, 0.0f, 0.0f, 0.0f); // right
v[21] = Vertex( 1.0f, 1.0f, -1.0f, 1.0f, 0.0f, 0.0f, 0.0f, 1.0f);

v[22] = Vertex( 1.0f, 1.0f, 1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 1.0f);

v[23] = Vertex( 1.0f, -1.0f, 1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 0.0f);

}

D3DPOOL_MANAGED, &_ib, 0);

WORD*i = 0;

_ib->Lock(0, 0, (void**)&i, 0);
i[0]=0;i[1] =1;i[2] = 2;

i[3] = 0; i[4] = 2; i[5] = 3;

i[6] =4;i[7] =5;i[8] =6;

i[9] = 4; i[10] = 6; i[11] = 7;
i[12] = 8;i[13] = 9;i[14] =10;  // top face index
i[15] = 8; i[16] = 10; i[17] = 11;

i[18] =12;1[19] = 13;i[20] = 14; // bottom face index
i[21] = 12; i[22] = 14; i[23] = 15;

i[24] =16; i[25] = 17;i[26] = 18; // left face index
i[27] = 16; i[28] = 18; i[29] = 19;

i[30] = 20; i[31] = 21; i[32] =22; // right face index
i[33] = 20; i[34] = 22; i[35] = 23;

_ib->Unlock();

// front face index

// back face index




Example: TexCube

Example: TexCube

Cube::~Cube() cube.cpp

{

}

if(_vb){_vb->Release(); _vb = 0;}
if(_ib){_ib->Release(); _ib = 0;}

bool Cube::draw(D3DXMATRIX* world, D3ADMATERIALY* mtrl,

{

IDirect3DTexture9* tex)

if( world ) _device->SetTransform(D3DTS_WORLD, world);
if( mtrl ) _device->SetMaterial(mtrl);
if( tex ) _device->SetTexture(0, tex);

_device->SetStreamSource(0, _vb, 0, sizeof(Vertex));
_device->SetIndices(_ib);

_device->SetFVF(FVF_VERTEX);
_device->DrawIndexedPrimitive(D3DPT_TRIANGLELIST, 0, 0, 24, 0, 12);

return true;

#include "d3dUtility.h" texCube.cpp

#include "cube.h"
#include "vertex.h"

Cube* Box =0;
IDirect3DTexture9* Tex = 0;

bool Setup()
{

Box = new Cube(Device); // create the texture cube

// Create texture.

D3DXCreateTextureFromFile(Device, "crate.jpg", &Tex);

// Set Texture Filter States.

Device->SetSamplerState(0, D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3SDSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MIPFILTER, D3DTEXF_LINEAR);

return true;

Example: TexCube

Blending

void Cleanup() { texCube.cpp

}

d3d::Delete<Cube*>(Box);
d3d::Release<IDirect3DTexture9*>(Tex);

bool Display(float timeDelta) {

if( Device ) {

// Draw the scene:

Device->Clear(0, 0, D3SDCLEAR_TARGET | D3SDCLEAR_ZBUFFER,
Oxfffffftf, 1.0f, 0);

Device->BeginScene();
Device->SetMaterial(&d3d::WHITE_MTRL);
Device->SetTexture(0, Tex);
Box->draw(0, 0, 0);
Device->EndScene();
Device->Present(0, 0, 0, 0);

}

return true;

O Blending Equation

= Sl T et ol
O Blend Factors

= Direct3D7} | 1 3h= ThFE SRl= e
O Transparency

w 7] B FHEE AlOs] g8 dutd TS ol &-ok W
O Creating an Alpha Channel Using DX Tex Tool
o o Al: MtrlAlpha, texAlpha
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Blending Equation

O Blending
n A ﬁl*Pﬂl A=A G (5, D2 ) A 22of 3]
JJ/H]%)\—( J%ijc])*r Agsl= kA

Blending Equation

O 7 pixel#t= Blendingd}+ Equation
outputPixel = srcPixel*srcBlendFactor + dstPixel*dstBlendFactor
w O71M 7= (r g b a) W E o] AL, = AL B9l o] 5

O Blending Rule = outputPixel< Blending st A 7} pixel
1. Blendings | &31#] gF+= EAE WA 11t = srcPixel> & A pixel
2. Blending< ©]-&3t= =4 55 7hvl ek ebe] Aol whet = dstPixel<> back bufferol 4] €] pixel
4 d et (viewing spaceol| Al EAES z = 3 4 Ht = srcBlendFactor®} dstBlendFactor:= [0,1] '8 $1 W] %k
)
5. Blendings ©] &3l B4 FlolA do 2o FAR
A Edan s
Blending Equation Blend Factors

O Blending</d 3}

Device->setRenderState(D3DRS_ALPHABLENDENABLE, true);

= Default™ ¥ &4 3}

o AEEES SJEA D e st Aol A g stete] Abgshal
Fuhd vhA] 2 s A1 AL

D3 AHES W 22l ste] shte] e ¢) el A
el AL 1= 4L 9T AL

O Blend factor?] oJ2] 2302 Hdl= a9 & e Y
Device->setRenderState(D3DRS_SRCBLEND, Source);
Device->setRenderState(D3DRS_DESTBLEND, Destination);

D3DBLEND_ZERO 0,0,0,0)
D3DBLEND_ONE 1,11, 1)
D3DBLEND_SRCCOLOR r, g, by a)

D3DBLEND_INVSRCCOLOR 1-r,, 1-g,, 1-b,, 10a,)

D3DBLEND_SRCALPHA a,, a,, a,) srcFactor®| default

D3DBLEND_DESTALPHA ay ay ay, ag)

D3DBLEND_INVDESTALPHA 1-a,, 1-ay 1-a, 1-ay)

D3DBLEND_DESTCOLOR ry 84 by ag)

D3DBLEND_INVDESTCOLOR 1-ry, 1-gg4, 1-by, 1-ay)

(
(
(
(
(ay
D3DBLEND_INVSRCALPHA (1-a, 1-a, 1-a, 1-a,) dstFactor®| default
(
(
(
(
(

D3DBLEND_SRCALPHASAT £, f f, 1), f = min(a, 1-a,)

D3DBLEND_BOTHINVSRCALPHA srcFactor = (1-a, 1-a,, 1-a, 1-a,)
NOTE:D3DRS_SRCBLENDO{| X 8t 0| & Jt5 | dstFactor = (a, a,, a,, aj)




Transparency

o 7" (Transparency)
»  Pixel®] &34+ (alpha component) &2 71 &= G| & %74
w oS 5ol 7 HAv 8HI EA duk A &[0, 255]:
EFH % alpha0-0%+ S+ 578
alpha 128 - 50% = W13
alpha 255 - 100% &= ¢ =5 ald
= alpha’d T o2 FHEE #7432 H srcBlendFactor,
dstBlendFactorE D3DBLEND_SRCALPHA,
D3DBLEND_INVSRCALPHA = A g & of 3 (default® %] ]

21:2)

o

Alpha Channel

o ¢3Ad (Alpha channel)
= Alpha “di: (1) shadingA| Al4Este] A7, (2) textureol A €]
alpha channel 27 9.
= Alpha channel: texture mapping*| alpha channel'=
mapping¥| 1] ©] 71 o] faceol| 4] 2] pixel9] alpha’d+-©] .

RGB I E

Alpha &

Set Transparency

O A texture”} alpha channel& 7}4] i1 ] © 1 alpha
channelo A 7}#] 2. 31, 91 © 1 vertex colorol| A 7F4] <.

o oW &A2E o] & ANAE A A sk o
// shading¥}78 ol A] diffuse color=5-E] alphas A5 #| 4 3
Device->SetTextureStageState(0, DSDTSS_ALPHAARGI1, D3DTA_DIFFUSE);

Device->SetTextureStageState(0, D3DTSS_ALPHAOP,
D3DTOP_SELECTARG1);

// alpha channel®l| 4] alphaE =5 =] 4§
Device->SetTextureStageState(0, D3ADTSS_ALPHAARG1, D3DTA_TEXTURE);

Device->SetTextureStageState(0, D3ADTSS_ALPHAOP,
D3DTOP_SELECTARGLI);

Creating Alpha Channel Using DX Tex Tool

O Alpha channelS X 33}= DDSIY Al 24
= DirectX9 SDK Texture Tool< 2] &}
m  Program->Microsoft DirectX 9.0 SDK Update (February 2005)-
>DirectX Utilities->DirectX Texture Tool 2! 3}
»  ©]H] A9 alpha channelS 5-7}3}7]
o File->Open®l| A cratejpg (¥ 2l 24-bit RGB)
o Format->Change Surface Format-s- 32-bit ASR8G8BS = H 7

= THrwtx Teshorn Fssd - Cram




Creating Alpha Channel Using DX Tex Tool

Example: MtrlAlpha

O Alpha channel< 2 5h= DDS3F A 24
» ©]"]#] 9] alpha channell| H|o]E & 7]
o 8 bit grey-scale imageE V] (alphachannel.bmp)
o File->Open Onto Alpha Channel Of This Texture oI 4]
alphachannel.bmp (8-bit grey-scale)& #1o1 & 4.
o File->Save Asol| A createwalpha.dds® #] 7

3 DiewctX Toxturm Tanl - crate
Bl Edt Yew Fomat fedow e
DEE T

o A MtrlAlphaol A= & aHE 1Y S AFE-3Fo] Semi-
transparent teapotS 1® T ‘A’9} ‘S key = I FH EE
243,

Example: MtrlAlpha

Example: MtrlAlpha

#include “d3dUtility.h”

IDirect3DDevice9* Device = 0;

const int Width = 640;

Const int Height = 480;

ID3DXMesh* Teapot = 0;

D3DMATERIAL9 TeapotMtrl;

IDirect3DVertexBuffer9* BgQuad = 0;

IDirect3DTexture9* BgTex= 0;

D3DMATERIALY BgMtrl;

bool Setup() {
TeapotMtrl = d3d::RED_MTRL;
TeapotMitrl.Diffuse.a = 0.5f; // set alpha to 50% opacity
BgMtrl = d3d::WHITE_MTRL;
// Create teapot
D3DXCreateTextureFromFile(Device, "crate.jpg", &BgTex);
// Set Texture Filter States.
Device->SetSamplerState(0, D3SDSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3SDSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MIPFILTER, D3DTEXF_POINT);

// set alpha blending
Device->SetTextureStageState(0, D3DTSS_ALPHAARGI1, D3DTA_DIFFUSE);

Device->SetTextureStageState(0, D3DTSS_ALPHAOP,
D3DTOP_SELECTARGL1);

// set blending factors

Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_SRCALPHA);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_INVSRCALPHA);
// set camera

// set projection matrix

return true;




Example: MtrlAlpha Example: MtrlAlpha

bool Display(float timeDelta)
{ // render
if (Device) { Device->Clear(0, 0, DSADCLEAR_TARGET | D3DCLEAR_ZBUFFER, Oxffffffff,
// increase/decrease alpha via keyboard input 1.0f, 0);
if (:GetAsyncKeyState('A”") & 0x8000f) Device->BeginScene();
TeapotMtrl.Diffuse.a += 0.01f; // draw background

if (:GetAsyncKeyState('S’) & 0x8000f) D3DXMATRIX W;
TeapotMtrl.Diffuse.a -= 0.01f; D3DXMatrixIdentity (&W);
// force alpha to [0, 1] interval Device->SetTransform(D3DTS_WORLD, &W);

if (TeapotMtrl.Diffuse.a > 1.0f) Device->SetFVF(Vertex::FVF);
TeapotMtrl.Diffuse.a = 1.0f; Device->SetStreamSource(0, BgQuad, 0, sizeof(Vertex));
if (TeapotMtrl.Diffuse.a < 0.0f) Device->SetMaterial(&BgMtrl);

TeapotMtrl.Diffuse.a = 0.0f; Device->SetTexture(0, BgTex);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

Example: MtrlAlpha Example: texAlpha
o A texAlphaoll A & ¢ oHE &A1Y & A1 Semi-
1/)/ - ;eaf{Otd State(D3DRS_ALPHABLENDENABLE ) iy S cube jﬁaq— O] Oﬂ Zﬂ Oﬂ }\1 = E_]ﬂiﬂ %ﬂj—
evice->SetRenderState _ , true); 2N Yol A oF .% 7} A L
D3DXMatrixScaling(&W, 1.5f, 1.5f, 1.5f); XH Eoﬂ —1 qu-g): ]— :1 E}

Device->SetTransform(D3DTS_WORLD, &W); Dirwet 0 9Ap
Device->SetMaterial (&TeapotMtrl);

Device->SetTexture(0, 0);

Teapot->DrawSubset(0);
Device->SetRenderState(D3DRS_ALPHABLENDENABLE, false);

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

return true;




Example: texAlpha

Example: texAlpha
IDirect3DTexture9* CrateTex=0;
Cube* Box =0;
D3DXMATRIX CubeWorldMatrix;
IDirect3DVertexBuffer9* BackDropVB = 0;
IDirect3DTexture9* BackDropTex = 0;
bool Setup()

{
// create the backdrop quad

// create the cube

// load the textures and set filters

D3DXCreateTextureFromFile(Device, "cratewalpha.dds", &CrateTex);
D3DXCreateTextureFromFile(Device, “lobbyxpos.jpg", &BackDropTex);

// Set sampler filter

// Set alpha blending using alpha channel in texture
Device->SetTextureStageState(0, D3DTSS_ALPHAARGI, D3DTA_TEXTURE);

Device->SetTextureStageState(0, D3DTSS_ALPHAOP,
D3DTOP_SELECTARGI);

}

// set blending factors
// disable lighting

// set camera

// set projection matrix
return true;

bool Display(float timeDelta)

{

if (Device) {
D3DXMATRIX xRot;
D3DXMatrixRotationX(&xRot, D3DX_PI * 0.2f);
static float y = 0.0f;
D3DXMATRIX yRot;
D3DXMatrixRotationY (&yRot, y);
y += timeDelta;
if (y >= 6.28f) y = 0.0f;
CubeWorldMatrix = xRot * yRot;

Example: texAlpha

// render

Device->Clear(0, 0, DSDCLEAR_TARGET | D3DCLEAR_ZBUFFER,
0xff0000ff, 1.0f, 0);

Device->BeginScene();
// draw backdrop
D3DXMATRIX I; D3DXMatrixIdentity (&I);

// draw cube
Device->SetRenderState(D3DRS_ALPHABLENDENABLE, true);
if (Box) Box->draw(&CubeWorldMatrix, 0, CrateTex);
Device->SetRenderState(D3DRS_ALPHABLENDENABLE, false);
Device->EndScene();
Device->Present(0, 0, 0, 0);

}

return true;




