Blending

Alpha Channel

o Alpha Channel Model
= Porter & Duff's “Compositing Digital Images”, SIGGRAPH'84
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Blending Blending
o QY Mol Mut =X ol MS ehdet o ¢ot =Y - M MS FHSHA LHELLEA ¢
o HI_I'E"OI_I %?illc:jl _g_A_! Alpha blendlng=AS*Cs+(1— s)*cd

ourceFactor * R, + DestinationFactor * R
= SourceFactor * G, + DestinationFactor * G
= SourceFactor * B, + DestinationFactor * By
Source color (R, G, B)= =X|2| A4
Destination color (Ry, Gy, By)= Z|JAH | U= A
SourceFactor, DestinationFactor= glBlendFunc() &2 X|H
O glBlendFunc(gf=0 M #0|= SHE S
= yI gAY 42

glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);
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// alpha blending - alphaof 2|8]f 12| 0 X} ¢l= EMC| EHE AH
glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);
= R=A *R +(1-A)*R,

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

= B=A "B+ (1-A)* By 1 A gk C, = glColordf(0.5,1,1, 1)

s A=A A +(1-A)*A, | &xAFC =glColors(l, 0,1,0.3)
= R=03*1+0.705 = 0.65

// %, &2 alpha = 0.3 G=03%0+0.7*1=07

= R=03%R;+07*Ry B=031+071=1

= G=03*G, + 07 * Gy A=0303+0.7%1=0.79

= B=03*B, +07*B,

= 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 Aq
GL_ONE_MINUS_DST_ALPHA 1-A;
GL_CONSTANT_ALPHA A
GL_ONE_MINUS_CONSTANT_ALPHA 1-A
GL_SRC_COLOR (R, Gy BY)
GL_ONE_MINUS_SRC_COLOR 1-R,1-G,1-8B,)
GL_DST_COLOR (Ry Gg: By)
GL_ONE_MINUS_DST_COLOR (1-Ry 1-Gyg 1-By
GL_CONSTANT_COLOR (R, G. BY)
GL_ONE_MINUS_CONSTANT_COLOR 1-R,1-G,1-B)
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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

0 RGB M1 07X 2 SEZ 2 0| 242t o dof
Cieh Alpha 2= MO & == US

n I:I|-Ol: O|‘_|T|_|-7|'O| 7t X‘iI‘iO-” |:|-E7-” X|X1E|0-| O|EE’ OErLl-H =

B Zte|of '—H5|"‘P - de2fM FE2{2 B (soft edge)=

ol
=

SAdSh A
gddg =+

—

O AlZtel Zatof e} &ubgls BotH 0] fade-in £=

=
fade-out EIIE & = UAS

rs




Texture Alpha

Chroma Keying
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Blending & Drawing Order

Blending & Drawing Order

o SAULL HxY 2| DX} 5t= SH|QF O|F0| 1247
=X2| :L% d2le —.r_—kl(drawmg orden’} &%
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Backface Culling

Filtering

o Est 242 12 M= =M 32|7| (backface culling)
£ gdst A
s R0 2N = EtYez SHO| E0[A &
m glEnable(GL_CULL_FACE)= EX4|2| =™ (backface)E 12|=
A2 ooiE \ ;
(CCW}
2
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glDisable(GL_CULL_FACE)  glEnable(GL_CULL_FACE) 1 Back face
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glBlendFunc(GL_ZERO, GL_SRC_ALPHA)
glColor4f(1.0, 1.0, 1.0, 0.5)

Filtering

Multipass Rendering

/] A O JAots M (F, HEetM)e 2 Ths
glBlendFunc(GL_ZERO, GL_SRC_COLOR);
glColor4f(1.0, 0.0, 0.5, 1.0);

// TN 2ol AH2 H M(inverted color)@ 2 Hf&
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glBlendFunc(GL_ONE_MINUS_DST_COLOR, GL_ZERO);
glColor4f(1.0, 1.0, 1.0, 1.0) g
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// first pass — Lt HHAME ALSI0] AHoZ &
glBindTexture(GL_TEXTURE_2D, textureIlD1);
glBegin(GL_QUADS); ... glEnd();

// second pass — 2lO|EH HIAK o 2o HIAME ST
glDepthFunc(GL_LEQUAL); // accept co-planar fragments
glEnable(GL_BLEND);

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




o AF 21} (fog effect) o ¢l2 2ag st
m Z10|0f| o|=XQl Moz SISO ZN S 2t X AFO| 9] finalColor = FogFactor * fragmentColor + (1 - FogFactor) * fogColor
SENol HEY B0 LAS MY
= FogS AFH e HA0(M Todofe{d HSFHOM BE|RUs o|o BpA
EHE X0 S0jop 0|= % Fuy 03T T
= OpenGLOJA FogZ X|Y&t=m|, Q2 &2 M= A|HS = void glFogifv(Glenum pname, TYPE param)
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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);

o AZ2 A= (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_FOG);
glFogi(GL_FOG_MODE, GL_EXP);
glFogf(GL_FOG_DENSITY, 0.5);
glFogfv(GL_FOG, fcolor);




