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' Ray Casting w

* Foreach sample ...
= 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

~)

3D Rendering w

* Simple implementation:

Image Kay("asii(Camera camera, Scene scene, iml widih, inl heiphi)
1
Image image = new Image{ width, heighl);
iz (iml i = Ok i o« widths i |
for(inL j = 0; j = beighls ) |
Ray ray = Construciay Throw b xell camera, 1, j);
Imlersection il = FindInlersectioniray, soene);
imagelillj| = GetColonhil);
|
|
iU image;

* The color of each pxel on the view plane
depends on the radiance emanating from
vigible surfaces

Eye position

' Ray Casting N

* For each sample ...
= Construct ray from eye pesition 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:

1
[mage image = new Image(widih, beighl);
ficar {imil. § = Ok i o2 weidths i [
far fin j = (; j < beight; jo-+) |
Hay ray = ConstroctEay ThrongkPrveli camera, 1, ji1;
Iniersection il = Findlnbersection rmy, scenel;
image il[j] = GetColorhil;
I
I -
relurn image;




Constructing Ray Through a Pixel 9

' Ray Casting ®

* Simple implementation:

Image Kay("asii(Camera camera, Scene scene, iml widih, inl heighi)
1
Image imape = new Imagei width, height);
for (inl i = & i« width; i) |
Tor (ind j = @; j = beight; ) | _ o
Hay may = ("onstrucBay Throwz b xell camer, 1, §);
| ntersection il = FindIntersecrioni ray, scens|;
imagelillj| = (il alon hik);
1
i
mefurn image;

' Ray-Sphere Intersection =

Ray:P=P,+ W/
Sphere: [P -0 -r==0

Constructing Ray Through a Pixel ﬁ |

* 2D Example

& = frusium hatl-angle
d = dislance Lo view plae

righl = krwards = up

P1 = Py + d*towands — d*tan( ) right
P2 = P, 4 d*towands + d*tan{ @) right

P = P14 (i + 0U5) F widthy * (P2 - P1)
V(P Pyd - Pyl

Ray-Scene Intersection w

* Intersections with geomeftric primitives
= Sphere
= Triangle
= Groups of primitives {scene)

* Acceleration techniques
= Bounding volume hierarchies
= Spatial partitions
» Uniform grids
» Octrees
» BSP trees

' Ray-Sphere Intersection | v

Ray. P=P_ +tV
Sphere: P-0F-r=0

Algebraic Method |

Substituting for P, we get:
Py #tW-0F-r*=0

Solve quadratic eguation: P

att +bt+c=0 P
where: o

a=1

b=2V.{F,-0) Py

c=|P,-CE-r2=0
P=P,+tV



Ray-Sphere Intersection I

Ray:P=P,+ 10/

Sphere: IP - Q2 -r2=10 Geometric Methed |

L=0-P,
t =LV

&%}

if (t, = 00 return 0

d*=L-L-t,*?
if {d* > r*} return 0

= ertir

t=t,-t,.andt +t_

P=P,+ W

' Ray-Scene Intersection

* |Intersections with geometric primitives

» Triangle
= Growps of primidnes (scene)

* Acceleration technigues
= Bounding volume hierarchies
= Spatial parttions
= Uniform grids
o Dctrees
» BSP trees

' Ray-Plane Intersection

Ray:P=P,+ 10/
Flane:P-N+d=10

Algebraic Method |

Substituting for P, we get:
(P +tV)-N+d=0

Solution:
t=-[Py=N+d}/ (V=N

P=P,+

2 |
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Ray-Sphere Intersection ¥ |

* Meed normal vecior at intersection
for lighting calculations

N=(P-0)/]|P-0j

Ray-Triangle Intersection w

* First, intersect ray with plane
* Then, check if point i= inside triangle
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Ray-Triangle Intersection | -

* Check if point is inside friangle algebraically

For each side of trianglke
v.=T,-P
V.=T,-P
M, =V, xV,
Mormalize M.
if ((F-Fy)=-N, =<0

return FALSE;
end




