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Rendering Transparent Objects

§ For example: objects made of glass

§ Transparency ≈ material that lets light pass partially

§ Often, some wavelengths are attenuated more than others →
colored transparency

§ Extreme case: color filter in photography
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§ Approximation: alpha blending

§ = opacity (= opposite of transparency)

- α= 0  ⟶ completely transparent, 
α= 1  ⟶ completely opaque

§ "Color" CA of object A = transmission spectrum 

(similar to reflectance spectrum of opaque objects, see CG1)

§ Outgoing color:  

§ Practical implementation: α = 4th component in color vectors

§ During rendering, the graphics card performs these operations:

1. Read color from frame buffer  → CS

2. Compute CD  by above equation

3. Write CD into framebuffer

CD = �CA + (1� �)CS
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§ Problem: several transparent objects behind each other!

§ Solution: first A, then B → B gets killed by Z-test

§ Naïve idea: just switch Z-buffer off

1. First A then B (w/o Z-test) results in:

2. First B then A (w/o Z-test) results in:

§ Conclusion: you must render transparent polygons/particles 
from back to front, even if the Z-buffer is switched off!
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§ In Open GL:

§ Switch blending on:

§ Determine blending function:

GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA →

where CD = color from frame buffer;

§ There are many more variants, e.g., you can just accumulate colors 
(GL_ONE, GL_ONE)

glEnable( GL_BLEND );

glBlendFrame( Glenum s, Glenum d );

C 0
D = ↵CA + (1� ↵)CD
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§ Examples (1 is correct, 2 with artifacts):


