
0 A.D: Graphics Development
"Who said programming is boring?"
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Graphics
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Game Scene
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3D Model
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Rendering 3D Model

3D Model Preprocessing (CPU)

Rasterization (GPU) Screen
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Rendering 3D Model

3D Model Preprocessing (CPU) Vertex Shader (GPU)

Rasterization (GPU) Fragment Shader (GPU) Screen
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Rendering equation

Lo(x, ωo, λ, t) = Le(x, ωo, λ, t) +

∫
Ω

fr(x, ωi, ωo, λ, t)Li(x, ωi, λ, t)(ωi · n) dωi
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Rendering equation

Lightreflected toward a camera = Ambient lightof surrounding space +

Lightfrom a sun · (
−−−−−→
Normalof the position in space ·

−−−−−−→
Directiontoward the sun)
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Rendering equation

Lightreflected toward a camera = 0∗

*Special case when you’re looking into a black hole in its Galactic Center
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Preprocessing

Vladislav Belov 0 A.D: Graphics Development



Vertex Shader
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Vertex Shader
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Vertex Shader
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Fragment Shader
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Fragment Shader
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Shadow Mapping
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Water
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Frame

• Enumerate all objects on a map
• Cull invisible objects
• Render shadow map
• Render reflection map
• Render refraction map
• Render main game scene using previous textures
• Apply post-processing
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Graphics API
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OpenGL Versions
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OpenGL Versions
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Future Graphics API

Vladislav Belov 0 A.D: Graphics Development



Bonus
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Bonus

Mx =

+1 0 −1
+2 0 −2
+1 0 −1



My =

+1 +2 +1
0 0 0
−1 −2 −1


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0 A.D.

If you enjoy creating games,
you will always be welcome!

play0ad.com
trac.wildfiregames.com/wiki/WikiStart
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