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Blending Equation

O -7 pixel#k< Blendings}+ Equation
outputPixel = srcPixel*srcBlendFactor + dstPixel*dstBlendFactor
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Blending Equation

0 BlendingZ/d 3}
Device->setRenderState(D3DRS_ALPHABLENDENABLE, true);
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Blend Factors Transparency

O Blend factor®] &g 23to 2 Y= a3& e |
Device->SetRenderState(D3DRS_SRCBLEND, Source);
Device->SetRenderState(D3DRS_DESTBLEND, Destination);

D3DBLEND_ZERO

0,0,0,0)

D3DBLEND_ONE

(1,1,1,1)

D3DBLEND_SRCCOLOR

(rs’ 1 bs/ as)

D3DBLEND_INVSRCCOLOR

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

D3DBLEND_SRCALPHA

(ay ay, ag, a,) srcFactor2| default

D3DBLEND_INVSRCALPHA

(1-a,, 1-ay, 1-a,, 1-a,) dstFactor2| default

D3DBLEND_DESTALPHA

(ag ag ag ag)

D3DBLEND_INVDESTALPHA

(1-ayq, 1-a4, 1-ag4, 1-ay)

D3DBLEND_DESTCOLOR

(re 8o by ag)

D3DBLEND_INVDESTCOLOR

(1-r4, 1-g4, 1-by, 1-ay)

D3DBLEND_SRCALPHASAT

(£, £, £, 1), f = min(a,, 1-ay)

D3DBLEND_BOTHINVSRCALPHA
NOTE:D3DRS_SRCBLENDOI M B 0l ZJts

srcFactor = (1-a,, 1-a,, 1-a,, 1-a)
dstFactor = (a, a,, a, a,)
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Alpha Channel

o ¢3Ad (Alpha channel)
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Set Transparency

o & A texture”} alpha channel S 7}4] i1 §] ©. ¥ alpha
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o o" A2E o] &3 ARMAE A 45l o:
// shading@}- 4 oIl A diffuse colorZ5-Ef alphas ¥ =5 2| 4 g
Device->SetTextureStageState(0, D3DTSS_ALPHAARG1, D3DTA_DIFFUSE);

Device->SetTextureStageState(0, D3DTSS_ALPHAQOP,
D3DTOP_SELECTARGL1);

// alpha channel®] 4] alphas 9 =5 #] 4 3
Device->SetTextureStageState(0, D3DTSS_ALPHAARGI, D3DTA_TEXTURE);

Device->SetTextureStageState(0, D3ADTSS_ALPHAQP,
D3DTOP_SELECTARG1);

Creating Alpha Channel Using DX Tex Tool

O Alpha channelS X3} DDST A 2+
= DirectX9 SDK Texture Tool-S ! 3}

= Program->Microsoft DirectX 9.0 SDK Update (February 2005)-
>DirectX Utilities->DirectX Texture Tool 2 3}

»  ©|u| =]l alpha channel S 57}3}7]
o File->Open®l 4] crate.jpg (‘¥ 2 24-bit RGB)
o Format->Change Surface Format-< 32-bit ASR8G8B8= % 7

Creating Alpha Channel Using DX Tex Tool

O Alpha channels 323 3l= DDS3H A 2
= ©|u] %] 2] alpha channelol| Hl°]E & ¥7]
o 8bit grey-scale image& 4| (alphachannel.bmp)

o File->Open Onto Alpha Channel Of This Texture | ] alphachannel.bmp (8-bit grey-
scale) & 21l 5.

o File->Save As®ll 4] createwalpha.dds® #] %




Example: MtrlAlpha

Example: MtrlAlpha

O

o 2] MtrlAlphaell A = & 3H-E W S AFE-8F] Semi-
transparent teapot= LRI TE ‘A’9} ‘S -key 2 G FHES
ZH g

#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;
D3DMATERIAL9 BgMtrl;
bool Setup() {
TeapotMtrl = d3d::RED_MTRL;
TeapotMtrl.Diffuse.a = 0.5f;
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, D3DSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MIPFILTER, D3DTEXF_POINT);

// set alpha to 50% opacity

Example: MtrlAlpha

Example: MtrlAlpha

// set alpha blending
Device->SetTextureStageState(0, D3DTSS_ALPHAARGI, D3DTA_DIFFUSE);

Device->SetTextureStageState(0, D3DTSS_ALPHAOP,
D3DTOP_SELECTARGLI);

// set blending factors

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

// set projection matrix

return true;

bool Display(float timeDelta)
{
if (Device) {
// increase/decrease alpha via keyboard input
if (::GetAsyncKeyState("A”) & 0x8000f)
TeapotMtrl.Diffuse.a += 0.01f;
if (::GetAsyncKeyState('S") & 0x8000f)
TeapotMtrl.Diffuse.a -= 0.01f;
// force alpha to [0, 1] interval
if (TeapotMtrl.Diffuse.a > 1.0f)
TeapotMtrl.Diffuse.a = 1.0f;
if (TeapotMtrl.Diffuse.a < 0.0f)
TeapotMtrl.Diffuse.a = 0.0f;




Example: MtrlAlpha

Example: MtrlAlpha

// render

Device->Clear(0, 0, DSDCLEAR_TARGET | D3ADCLEAR_ZBUFFER, Oxffffffff,
1.0f, 0);

Device->BeginScene();

// draw background

D3DXMATRIX W;

D3DXMatrixIdentity (&W);
Device->SetTransform(D3DTS_WORLD, &W);
Device->SetFVF(Vertex::FVF);
Device->SetStreamSource(0, BgQuad, 0, sizeof(Vertex));
Device->SetMaterial (&BgMtrl);

Device->SetTexture(0, BgTex);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

// draw teapot
Device->SetRenderState(D3DRS_ALPHABLENDENABLE, true);
D3DXMatrixScaling(&W, 1.5f, 1.5f, 1.5f);
Device->SetTransform(D3DTS_WORLD, &W);
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

o Al texAlphaol A &= & 3HE 3 Y & AFE-3Fo] Semi-
transparent cubes LT}, o] o Ao A= € A Lo}

Aol A dutghs 7hA 2o

Direct3D94pp.

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);




Example: texAlpha

// 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, DADCLEAR_TARGET | D3SDCLEAR_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;




