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Alpha Channel
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o Alpha Channel Model
m Porter & Duff's “Compositing Digital Images”, SIGGRAPH'84
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SourceFactor * R + DestinationFactor * Ry

= SourceFactor * G, + DestinationFactor * G

= SourceFactor * B, + DestinationFactor * By

Source color (R, G, B)= =X|2| A4

Destination color (Ry, Gy By)= Z|FAHH U= A

SourceFactor, DestinationFactor= glBlendFunc() 22 X| ™
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glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);
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Alpha blending = A, * C, + (1 - A) * C
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// alpha blending - alpha0j| |8 12|01t o= SMo EHE 2N

glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);

= R=A*R +(1-A)*R

G=A*G+ (1-A)*Gy

B=A*B,+(1-A)*By [d A4 gk C,= glColordf(05,1,1,1)
A=A A +1-A)*A; &2 7 C =glColor4f(1,0,1,0.3)
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= R=03%R;+ 07+ Ry B=03*1+0.71=1

= G=03*G,+07*Gy A=03403+0.71=0.79
= B=03*B, +07* By

w A=03*A +07*A




Blending Functions

OpenGL Blending

Factor name

Computed Factor

GL_ZERO 0
GL_ONE 1
GL_SRC_ALPHA A,
GL_ONE_MINUS_SRC_ALPHA 1-A,
GL_DST_ALPHA A,
GL_ONE_MINUS_DST_ALPHA 1-A,
GL_CONSTANT_ALPHA A,
GL_ONE_MINUS_CONSTANT_ALPHA 1-A,
GL_SRC_COLOR R, G, B)

GL_ONE_MINUS_SRC_COLOR

1-R,1-G, 1-B)

GL_DST_COLOR
GL_ONE_MINUS_DST_COLOR

Ry G4 By)

GL_CONSTANT_COLOR
GL_ONE_MINUS_CONSTANT_COLOR
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glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA)
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glColor4f(1, 0, 0, 0.5);  // transparency 50% red
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Smooth-shaded Alpha

Time-Varying Alpha
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Texture Alpha

Chroma Keying
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Blending & Drawing Order

Blending & Drawing Order
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Backface Culling

Filtering

o B EHE 38 M= &M F2|7| (backface culling)
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glDisable(GL_CULL_FACE)  glEnable(GL_CULL_FACE) 1'Back face 2
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glBlendFunc(GL_ZERO, GL_SRC_ALPHA)
glColor4f(1.0, 1.0, 1.0, 0.5)

Filtering

Multipass Rendering
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glBlendFunc(GL_ZERO, GL_SRC_COLOR);
glColor4f(1.0, 0.0, 0.5, 1.0);

// ™K EHO| S H M(inverted color)© 2 HiE

glBlendFunc(GL_ONE_MINUS_DST_COLOR, GL_ZERO);
glColor4f(1.0, 1.0, 1.0, 1.0) ER
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// first pass — Lt HHAKHE ARSI} AHoZ &
glBindTexture(GL_TEXTURE_2D, texturelD1);
glBegin(GL_QUADS); ... glEnd();

// second pass — 20| EY EIAXQ} o HAKME EcHEE
glDepthFunc(GL_LEQUAL); // accept co-planar fragments
glEnable(GL_BLEND);

glBlendFunc(GL_ONE, GL_ONE);
glBindTexture(GL_TEXTURE_2D, texturelD2);
glBegin(GL_QUADS); ... glEnd();
glDepthFunc(GL_LESS);
glDisable(GL_BLEND);




Fog
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o A2 21} (fog effect)
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o HFA =+ (fog factor) A
= Exponential
m Gaussian
= Linear (depth cueing)

72 (R - A

€ f= e~

Aftenualion

fo o IR PR

Distance

OpenGL Fog
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GLfloat fcolor[4] = {1.0, 1.0, 1.0, 1.0}
glEnable(GL_FOG);
glFogi(GL_FOG_MODE, GL_LINEAR);
glFogf(GL_FOG_START, 5.0);
glFogf(GL_FOG_END, 40.0);
glFogfv(GL_FOG, fcolor);

OpenGL Fog Mode

o HE2A % (fog factor)

m Linear
glFogi(GL_FOG_MODE, GL_LINEAR);
GL_FOG_START, GL_FOG_END

= Exponential

= Gaussian
glFogi(GL_FOG_MODE, GL_EXP);
glFogi(GL_FOG_MODE, GL_EXP2);
GL_FOG_DENSITY

GLfloat fcolor[4] = {1.0, 1.0, 1.0, 1.0}
glEnable(GL_FOQG);
glFogi(GL_FOG_MODE, GL_EXP);
glFogf(GL_FOG_DENSITY, 0.5);
glFogfv(GL_FOG, fcolor);




