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Figure 1: Reflection test: (left) with environment map. (right) with ﬂz ’C_,_ ! 4h/— —7 /9' - /g——;
environment map and ray-traced interreflections. : e)
[Pixar: Ray Tracing for the Movie ‘Cars’ 2 .
http://graphics.pixar.com/library/RayTracingCars/paper.pdf ] _"_'Lj;/é/%:
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Ray-tracing Overview Universty of

British Columbia
« flexible and simple* algorithm
+ well suited to transparent and specular objects
+ global illumination*

+ partly physics-based: geometric optics

[http://Iwww.futuretech.blinkenlights.nl/c-ray.html ]
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raytrace(ray ) { -

find closest intersection
casts , CO -
colour_reflect = raytrace( reflected_ray) —

colour_refract = raytrace( refracted_ray ) = He /
colour = k1*colour_local + :] -:] Fompm. /&7 ]
+

k2*colour_reflect
k3*colour_refract /\fsw/o, N (D "<A</Ho/ c‘I/W/

return( colour ) J @ f/‘wnfm‘#"( ¢olos
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* “raycasting” : only cast first ray from eye
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Fig. 12. Tha ray tree in schematic form

Figure from Andrew S. Glassner, "An Overview of Ray Tracing" in An Introduction to Ray
Tracing, Andrew Glassner, ed., Academic Press Limited, 1989.
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Ray Termination Criteria:
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Ray Intersections

Ray-Sphere Intersections
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Other Primitives:
+ Implicit functions:
— Spheres at arbitrary positions
* Same thing

— Conic section rboloids, ellipsoids,
paraboloids;cones, cylinders)

* Same thing (all are quadratic functions!)

— Higher order functions (e.g. tori and other quartic
functions)

' root-finding more difficult
’ resort to numerical methods
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Transformations:
Transform all rays into object coordinates

Transform camera point and ray direction by
inverse of model/view matrix

Shading has to be done in world coordinates (where
light sources are given)

Transform object space intersection point to world
coordinates

Thus have to keep both world and object-space ray



