
13 – raytracing (1)
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3 approaches to graphics

• On-line / “real-time”
• Immediate mode 

• Retained mode

• Off-line / batch / “slow”
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WebGL ingeneral
Raw WebGL calls

/ scene Graphs /etc



Ray Tracing
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198oz a way to deal with shadows
nlniddeh
surfaceswhined
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Basic Idea

Light Source

Center of
Projection

Projection Plane

Shadow

Reflection
Ray
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view port

ii. eye



Basic Algorithm
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for each pixel Cxg , ys)
create a Ray R from eye through↳, %)
for each object Oi in scene
if R intersects Oi & it§ the closest

so far[ [record this intersection
shade pixel based on nearest intersection

( recursively for ref &transmition)



The Adventures of 7 Rays

from Alan Watt, 3D Computer Graphics, 3rd Edition, 1999
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Basic Algorithm
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Illumination of a point

L = #!$! + #"&# + #"&# + ∑$%&%' (!$& [ #( * + && + #" ,& + - )! ]
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ambient
0 I *0.*

reflected refracted w

Si =[o - if shadow ray Ciightray
) is blocked

1 - if not blocked freaked light)
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* Io R

like appearance

*¥!¥
geard⑧%mpate ↳ray
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ambient + diffuse + specular + Kr Lr + ↳ ↳
¥ now ledtive? J

how trans

sheetRay
CR ) →i.

when to stop ?*

☐ see max recursive step

① 0.051 2) contribution of ray
is small



Eye Rays:  Depends on Projection 
(Orthographic, Perspective,  Oblique)
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for i = b to W - l

for j= @ to h - 1 pj
ndti

eompwtetfus , Ns) using
Ci,j )

shootRay(R )



Computing Intersections
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different for each object
- sphere is easy
- polygons are easy
- *bjedts mesh

( scamp
ate pertriangle)

- implicit surfaces



Sphere/Ray Intersections
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ptt-ettdd-s.ie canonical sphere
center at (e) go]
radius of 1
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'¥8
✗we>

use
one root no real

closet roots

general case center __ Exe ,ye , -4radius R
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'

+ by -yÑ+G-zY=R2



Ray/Triangle Intersection
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compute intersection

at R with the

plane of the

;•T→ triangle
project to 2D

→ going to Xujixz,
✗ oryz planes
based Normal of plane

the largest of @× , ng , na)
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point in Triangle in 2Ddeal with
S special cases
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40 + go-90=0
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half - Plane Tests
line equation
for each
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Barycentric Coordinates

No ,s
area of sub -triangle
opposite P ,÷:¥÷¥**:*.I
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og
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✗
= AYA

B-
- AHA

Q - ✗pl+PP2+YP3 y=AyA
- ✗ + Bty

- I



Copyright 2021 Blair MacIntyre ((CC BY-NC-SA 4.0))
Copyright 2021 Blair MacIntyre ((CC BY-NC-SA 4.0))

Q
= ✗ PI +PBa + Y P3

✗ , B, y
Are positive inside
*

"

,
one or

more negative ifpoint
is outside



Computing Plane Intersection:  Implicit Line 
Equation
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