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Fast Ray Tracing by Space Subdivision

Gentaro HIROTA

Tokyo Research Laboratory, IBM Japan, Ltd.

An algorithm for tracing rays in the space that is subdivied by octree is proposed. Efficiency of this algorithm
is shown by theoretical and experimental comparison with ray tracing in a uniformly subdivided space.
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OctreeTraverse (RAY)
RAY : the ray
{

0 = root of octree

Ro = bounding volume of RAY

Rx = initial x-bounding volume

Ry = initial y-bounding volume

Rz = initial z-bounding volume

Rr = intersection of Ro & Rx & Ry
& Rz

IF (Rr is not empty)
ZDIVID(O0,Rr,Rx,Ry,Rz)
3
ZDIVID (0,Rr,Rx,Ry,Rz) {
IF (0 is leaf of tree)
solve equation
IF (ray intersect the primitive)
calcurate intensity
ELSE
RETURN
ELSE
divid Rz into Rzl,Rzr
IF (z left part of 0 is exist)
Rrl = intersection of Rr & Rzl
IF (Rrl is not empty)
YDIVID(O,Rrl,Rx,Ry,Rzl)
IF (z right part of O is exist)
Rrr = intersection of Rr & Rzr
IF (Rrr is not empty)
YDIVID(O,Rrr,Rx,Ry,RzT)
3
YDIVID (O,Rr,Rx,Ry,Rz) {
divid Ry into Ryl,Ryr
IF (y left part of O is exist)
Rrl = intersection of Rr & Ryl
IF (Rrl is not empty)
XDIVID(0,Rrl,Rx,Ryl,Rz)
IF (y right part of O is exist)
Rrr = intersection of Rr & Ryr;
IF (Rrr is not empty)

RS EIC L AEEL A L —Y VS

XDIVID(0,Rrr,Rx,Ryr,Rz)
3
XDIVID (O,Rr,Rx,Ry,Rz) {
divid Rx into Rx1l,Rxr
IF (x left part of O is exist)
Rrl = intersection of Rr & Rxl
IF (Rrl is not empty)
ZDIVID(child of O,Rrl,Rx1,Ry,R
z)
IF (x right part of O is exist)
Rrr = intersection of Rr & Rxr
IF (Rrr is not empty)
ZDIVID(child of O,Rrr,Rxr,Ry,R
z)
3
Fig.2 algorithm
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