ray tracing complexity

O(# of intersection tests)
= O(#pixels x # objects)
Can we reduce the

number of intersection
tests?

optimization

+ bounding boxes
* oct-trees
« BSP-trees

bounding boxes: intuition

10,000,00
triangles

most rays miss the object

bounding boxes

1. rule out rays by
simple intersection
test with bounding
box

2. perform
exhaustive test on
remaining rays

bounding boxes & hierarchical coordinates

body xfm eye
body description bounding
head translate wrt body box

head rotate

head description
{eyel translate wrt head
eyel scale
eyel description}
{eye2 translate wrt head
eye2 scale
eye? description} <——

bounding boxes & hierarchical coordinates

box defined by extrema of eve
oo bounding

primitive: box
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bounding boxes & hierarchical coordinates

body xfm
body description
head translate wrt body
head rotate
head description
{eyel translate wrt head

bounding boxes & h

ierarchical coordinates

eyel scale

eyel description}

{eye2 translate wrt head +——
eye? scale

eye2 description}

transformed box defined by

transformed corners (X,in.YminZmin): XeminYmin Zmax)s -

body xfm

body description
head translate wrt body
head rotate
head description

{eyel translate wrt head +——

eyel scale
eyel description}

{eye2 translate wrt head

eye? scale
eye2 description}

bounding boxes & hierarchical coordinates

body xfm
body description
head translate wrt body
head rotate
head description <——
{eyel translate wrt head

bounding boxes & h

ierarchical coordinates

eyel scale

eyel description}

{eye2 translate wrt head
eye2 scale

eye2 description}

l

compute extrema based on local
primitive and the extrema of
children's transformed bounding
boxes

bounding boxes & hierarchical coordinates

body xfm
body description
head translate wrt body
head rotate
head description «——
{eyel translate wrt head

bounding boxes & hierarchical coordinates

eyel scale

eyel description}

{eye2 translate wrt head
eye2 scale

eye2 description}

bounding box based on head and bounding boxes of yes

body xfm
body description

head translate wrt body
head rotate
head description

{eyel translate wrt head

eyel scale
eyel description}

{eye2 translate wrt head

eye2 scale
eye2 description}

«—




bounding boxes & hierarchical coordinates

body xfm
body description +——
head translate wrt body H
head rotate
head description
{eyel translate wrt head
eyel scale
eyel description}
{eye2 translate wrt head
eye2 scale
eye2 description}

bounding boxes & hierarchical coordinates

body xfm <*+——
body description
head translate wrt body
head rotate
head description
{eyel translate wrt head
eyel scale
eyel description}
{eye2 translate wrt head
eye? scale
eye2 description}

intersection

body xfm <*+——
body description
head translate wrt body
head rotate
head description
{eyel translate wrt head
eyel scale
eyel description}
{eye2 translate wrt head
eye2 scale
eye2 description}

intersection

body xfm <+—Apply inverse transform to ray
body description +——  Test for body
head translate wrt body bounding box
head rotate intersection
head description
{eyel translate wrt head
eyel scale
eyel description}
{eye2 translate wrt head
eye2 scale
eye? description}

Bounding |box is axis-
aligned!ll

bounding box intersection

1. find intersection of
x=left, x=right, ray with each
y=bottom, y=top, bounding plane of
z=front, z=back box

front plane intersection:
g=p+av = (2,2 front)

G=(pyravy, pyravy, prav;)
where a = (front-p,)/v,

P+ay

bounding box intersection

2. determine if any
x=left, x=right, intersection point is
y=bottom, y=top, on box
z=front, z=back

9=(X0.Y0.20)
Is left<xo<right and
bottomsy,<top and

back<z,<front?




bounding box intersection test

l if ray intersects with node's bounding

check for intersection with local
object and

box pass ray to children

otherwise return no intersection

REMEMBER: bounding box encloses objects
at node and all bounding boxes of children

optimization

* bounding boxes
* oct-trees
« BSP-trees




