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Environment Mapping

Using cubemaps for environment mapping – 

• render the skybox (with cubemap applied)
• render the objects, using the skybox as a map shape

– compute texture coordinates as the reflection vector from the 
object point
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Rendering the Skybox

• vertex shader

• fragment shader

• draw

cubemap textures are sampled using 3D vector 
from the origin to the OC point on the cube
(the vector does not need to be normalized)

draw a large cube, centered at the origin, 
enclosing the entire scene (including the 
camera)
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Rendering the Objects

reflection vector R points to the 
skybox point to use – it is what to use 
to sample the cubemap

if the view is rotated, the 
skybox must be rotated to 
compensate – the object 
will reflect a different point

apply the inverse of the 
viewing transform to R in 
order to find the correct 
spot on the cubemap T
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Rendering the Objects

• vertex shader

• fragment shader

javascript computation of inverse 
viewing transform
modelview is just the viewing 
transform at this point
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Using Different Shader Programs

• give 
separate 
IDs
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Using Different Shader Programs

• create 
programs 
for both in 
initGL

• switch 
programs 
as needed 
in draw
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Limitations

• objects only reflect the skybox, not other objects rendered 
in the scene
– need to generate the skybox texture by rendering the scene with 

the background skybox and objects


