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Ray-casting: summary

▪For each pixel
▪ Compute eye ray
▪ For each object
▪ Check ray-object intersection
▪ Get closest intersection
▪ Shade depending on light and normal vector

Finding intersection point and normal is the central part of ray-casting!
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▪color trace(ray) {
▪ hit = intersectScene(ray)
▪ if(hit) {
▪ color = directIllumination(hit)
▪ if hit is reflective
▪ color += c_refl * trace(reflected ray)

▪ if hit is transmissive
▪ color += c_trans * trace(refracted ray)

▪ } else 
▪ color = background_color

▪ return color

▪ }
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▪color directIllumination(hit) {
▪ color = (0,0,0)
▪ for each light L {
▪ T = cast shadow ray to L
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▪ color += Ambient+diffuse+specular terms(L,hit)
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▪color directIllumination(hit) {
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Material properties (we will see it soon in details)
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• Recursion depth

• After a number of bounces
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glossary

▪ Ray casting: 
▪ eye ray only

▪ Ray tracing: 
▪ all secondary rays

▪ Shadow ray: 
▪ surface to light ray (shadow test)

▪ Ray marching: 
▪ step by step surface intersection test



Ray-tracing
What if intersection cannot be computed analytically? 
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http://www.iquilezles.org/www/articles/terrainmarching/terrainmarching.htm

http://www.iquilezles.org/www/articles/terrainmarching/terrainmarching.htm
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Ray marching height-fields

camera Height field

Optimizations:
• Interpolate between the 2 last positions
• Increase deltaT with distance from eye
• See: http://www.iquilezles.org
Normal computation:

http://www.iquilezles.org/
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Ray marching implicit surfaces

camera
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Complete list:

Common implicit surfaces

Complete list: http://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm

http://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm
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Distance deformations

Complete list: http://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm

for instance…

http://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm
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Domain deformations

Complete list: http://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm
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Domain deformations

Complete list: http://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm

Demos:
https://www.shadertoy.com/view/Xds3zN
https://www.shadertoy.com/view/Mss3zM

http://www.iquilezles.org/www/articles/distfunctions/distfunctions.htm
https://www.shadertoy.com/view/Xds3zN
https://www.shadertoy.com/view/Mss3zM
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