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Overview

¢ Ray casting revisied

¢ Recursive ray tradng

¢ Ray-surface intergctions
¢ Acceleration technques

¢ Sampling

Ray Casting
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Ray Tracing

+ Goal
— Simulate indirectllumination
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Recursive Ray Tracng
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Ray Tracing Lighting
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Ray—-Sphere Intersetion

¢ Algebraic solution:

Ray: P=R+tV
Sphere: |P-®F =0

substitute:R, +tV - Of - > =0

solve AB+Bt+C=0

whereA = 1
B=2Ve+(R-0)
C=|R-0 -2

Ray Intersections

¢ Ray representation:
P=R+tV B

t>=0 \Y
PO

¢ Ray through a pixet

Ray through Pixel

Ray—Sphere Intersetion

¢ Geometric solution:

L=0-R

t,=LeV

if (t.5< 0) then no intesectior
d=LeL-t2

if (d > r) then ndntersection
the = sart(P —

U= 1~ lheAND Ty + e




Ray—-Plane Intersecion

Ray: P =B+ 1tV
Plane:PeN+D 9

substitute:Ry, +tV) s N+ D =0

solution: t = —(B*N + D) / (V *N)

Ray—Polygon Intersection

1) P = ray—plane iersection

2) Check if polygorcontains |

2a) Check if P is
on left-sidef
each edge
(convex only)

2b) Count edge
intersections
along any ray
from point:
Odd: inside
Even: outsid:

Ray Tracing Accelemation

¢ Bounding volumes

— Check simple bouting volume
for ray—surface irgrsections
before checking copiex shape

Ray Tracing Accelemation

¢ Bounding volume higarchies

- Construct and clok
hierarchical boundig volumes




Ray Tracing Accelertion

¢ Spatial data structures

— Uniform Grids:

Ray Tracing Accelertion
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¢ Spatial data structures

— Octrees:
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Ray Tracing Accelemation

¢ Spatial data structures

- BSP trees:

Antialiasing

¢ Supersampling
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¢ Adaptive sampling

- Randomized
directed ot P,
samples .o R % o




Summary

¢ Ray casting

¢ Recursive ray tradng
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Ray trees
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Ray-surface intergctions
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Spatial Subdivisians
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Antialiasing




