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Ray Casting

+ For each sample ...

e Construct ray from eye position through view plane
= Find first surface intersected by ray through pixel
= Compute color sample based on surface radiance
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Ray Casting

+ Simple implementation:

Imaze RanpCasi{Camera camera, Scene scene int width, int beisht)
{
Image image = new Image{width, height),
for {int i = 0; i < wadth; i++) {
for {imt j = 0; j < height, j++) {
Ray ry = ConstroctRay ThronshPixel {camera, 1, j);
Imterzecivon hit = Findinterzection{ray, scene);
: mmage(i][j] = GetColar(kit);
'

Tetarm fmags;
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| 3D Rendering

» The color of each pixel on the view plane

depends on the radiance emanating from
visible surfaces
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Ray Casting v

» For each sample ...

e Construct ray from eye position through view plane
e Find first surface intersected by ray through pixel
e« Compute color sgample based on surface radiance
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Ray Casting

» Simple implementation:

Imaze BayCam{Camera camera, Scene scene, int width, int heishit)
{
Image image = new Imaga(width, height);
for {imt 1 =0; i < wadth; #++) {
for {intj =10, ] < betght, j==) {
Fay rzy = ConstructRayThroughPixel{camesra, 1§
Interzection hit = Fimdintersection{ray, scenel;
: mage[i][i] = GetColor(hit);

!
refurn mags;
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Ray Casting
« Simple implementation:

Imaze RayCasi(Camera camera, Scene scene, int width, int keisht)
{
Images images = new Image(width, heizhi);
for {int i = 0; i < width; i++) {
far {iot j = 0; ] < height; j++) {
Ry rzy = ConstroctRayThrouzkPixel{camera, i, j);
Imterzection hit = FindIntersection(ray, scene);
: mage(i][j] = GetColor(hit).
t

Tetarn fmags;
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Constructing Ray Through a Pixel v

Ray-Sphere Intersection

Ray: P =Py +tV
ophere: |P-0CRF-r2=0
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» 2D Example

& = frustum half-ansie
d = diztance to view plane

rizht = towards x up

Pl =P, + d*towards — d*tan(@)*rizht
P2 =D, + d*wwards + d*tan/@)*rizht

P =D1 + (i'width +0.5)* (P2 - P1)

=Pl + (iwidth + 0.5) * 2*d*tzn (&) *right
V=@-B)/|[B-B,I
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| Ray-Scene Intersection

Constructing Ray Through a Pixel w

(@, p, ©

Ray: P =P, +tV

+ Intersections with geometnc primitives

¢ Sphere
e Trangle
e Groups of primitives (scene)

+ Acceleration techniques
¢ Bounding volume hierarchies
c Spatial partitions
» Uniform grids
» Ocirees
» BSP trees
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Ray-Sphere Intersection |

Ray: P =Py + 1tV

sphere: |P-0F -r<=0

Algebraic Method

Substituting for P, we get:
P, +tW -0R-r2=0

=olve quadratic equation:
at+bt+c=0
where:
a=1
b=2V+={P,-0)
c=|P,-CF-r2=0

P=P,+1tV
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Ray-Sphere Intersection Il

Ray: P =P, +tV
ophere:|P-0F-r2=0

' Geometric Method |

L=0-P,

ba =LV
if (t., < 0) retum O

I=LsL-t32
if (d= = r?) return 0

SOIIEr= -

t=t,-t.andt,+t,
P=P,+tV
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| Ray-Scene Intersection

+ |ntersections with geometric primitives

= ITriangle
e Groups of primitives (scene)

+ Acceleration techniques
=« Bounding volume hierarchies
« =patial partitions
» Uniform grids
» Octrees
» BSP trees
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| Ray-Plane Intersection

Ray: P =Py +tV

Plane: P+ N +d =0 Algebraic Method

Substituting for P, we get:
(P, +tW)*N+d=0

Solution:
t=-{P;=N+d)/{V=N)

P=P,+tV
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Ray-Sphere Intersection

= Need normal vector at intersection
for ighting calculations

MN=({P-0)/]|P-0Q
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| Ray-Triangle Intersection

« First, intersect ray with plane

» Then, check if point 1= inside tnangle

Ray-Triangle Intersection |

» Check if point 1s inside tnangle algebraically
T]

For each side of tiangle
V. =T.-P
V.=T,-P
M, =V, xV,
Mormalize N,
fF{(P-Py)"MN, <0}

return FALSE;
end




