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Ray casting

ray tracing

Image courtesy of Tron (1982)
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Ray casting is not always ray tracing
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Image courtesy of Wolfenstein3D (1992)
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Exercise |
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Tasks

* Understanding the framework
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* Understanding the framework

e Ray generation
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* Understanding the framework

e Ray generation

e Ray-surface intersection
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Tasks

* Understanding the framework
e Ray generation

e Ray-surface intersection

* plane, sphere, triangles
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Tasks

* Understanding the framework
e Ray generation
e Ray-surface intersection

* plane, sphere, triangles

e Constant shading

e


mailto:hao@inf.ethz.ch
mailto:hao@inf.ethz.ch

R o o e

Tasks

* Understanding the framework
e Ray generation
e Ray-surface intersection

Basic ray tracer ,
* plane, sphere, triangles

e Constant shading

iii
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Constant shading can be cool

Image courtesy of Apple Inc.


mailto:hao@inf.ethz.ch
mailto:hao@inf.ethz.ch

Optional Tasks

Progressive sampling
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Optional Tasks

Quadrics (quadratic surface)

Image courtesy of DGP Toronto
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Optional Tasks

ax? +by® + cz® + 2fyz + 29z + 2hzy + 2px + 2qy + 2rz +d =0

Quadrics

T
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The Framework




Ray Tracing Framework

File Edit View Project Buld Debug Tools Window Community Help

# #include <stdio.h>

/ RayTracer.cppI

(Global Scope) v
Solution 'RayTracer' (1 project) EFAREEEE R i
= RayTracer | * RayTracer.cpp

- [ exporter | *

J parser | * Main file of the raytracer.

[ rendererelements | *

= | sceneelements |+

@ [ geometry

] ICamera.h
Ca IElement.cpp
h] IElement.h

] ILight.h
63 PointLight.cpp #include <iostresam>

\h] PointLight.h
@SimpleCamera.cpp #include <GL/glut.h> //way have to be changed for other operating sys

: \h] SimpleCamera.h
#- [ trianglemeshreader #include <Renderer.h>
@ [ utils #include <Scene.h>
G RayTracer.cpp #include <parser/SceneParser.h>
c_a Renderer.cpp @ #include <parser/ConfigParser.h>

I |

| * Thomas Oskam, Michael Eigensatz, Hao Li, Balint Miklds, Raphael B

| * oskamt@student.ethz.ch, eigensatz@inf.ethz.ch, hlifinf.ethz.ch, k
\,.'#'#'ﬁ"ﬁ'*'#'ﬁ"#'#ﬁ"#'#'ﬁ"#*'#'ﬁ"#'#'ﬁ"#'#'ﬁ"ﬁ'*'#'#'#'#'ﬁ"ﬁ"#'ﬁ"#*'#'#'#*****#*#*******#*#***‘f

'RayTracer.exe': Loaded 'C:\WINDOWS‘system3Z%ole3Z.dll', Symbols loaded {(source information stripped).
'RayTracer.exe': Loaded 'C:A\WINDOWS)system3Ziatioglxx.dll', No symbols loaded.
'RayTracer.exe': Loaded 'C:A\WINDOWSYsystem32\mcd3Z.dll', No symbols loaded.

'RavTracer.exe': Unloaded 'C:\WINDOWS\svstem3Z'mcd3Z.d1ll'
(11]

& Find Results 1 |73 Code Definition Window | 32 Call Browser I (=] Output |m Find Symbol Results

Ready
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Ray Tracing Framework

Data flow

Load Scene

A

Load Renderer

A

Render Scene in
GLUT viewer

via SceneParser.cpp

<#; SceneDescription.xml
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Ray Tracing Framework

Data flow

Load Scene

A

Load Renderer

A

Render Scene in
GLUT viewer

via ConfigParser.cpp

<;: Config.xml
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Ray Tracing Framework

Data flow

Load Scene

A

Load Renderer

A

Render Scene in
GLUT viewer

via Renderer::render()

Er:> Image
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Rendering Pipeline

Renderer Scene

Sampler Camera

List of Elements
Shader

List of Light Sources
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Rendering Pipeline

Renderer Scene
Sample

>
Sampler Camera

List of Elements
Shader

List of Light Sources
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Rendering Pipeline

Renderer Scene
Sample
>
Sampler Primary Ray Camera
<

List of Elements
Shader

List of Light Sources
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Rendering Pipeline

Renderer Scene
Sample
>
Sampler Primary Ray Camera
<
Ray
>

List of Elements
Shader

List of Light Sources
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Rendering Pipeline

Renderer Scene
Sample
>
>ampler Primary Ray Camera
<
Ray
>
< List of Elements
Shader Intersection

List of Light Sources
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Rendering Pipeline

Renderer Scene
Sample
>
>ampler Primary Ray Camera
<
Ray
>
< List of Elements
Shader Intersection
Light
< List of Light Sources
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Rendering Pipeline

Renderer Scene
Sample
>
>ampler Primary Ray Camera
<
Ray
>
< List of Elements
Shader Intersection
Light
< List of Light Sources

Sample Color
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Orientation




Orientation

* main() is in RayTracer.cpp
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e Rendering function is Renderer:render()
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o Utility classes (vector, ray, etc...) in utils/




Orientation

* main() is in RayTracer.cpp
e Rendering function is Renderer::render()
o Utility classes (vector, ray, etc...) in utils/

e Geometric elements in sceneelements/geometry/

T



Orientation

* main() is in RayTracer.cpp

e Rendering function is Renderer::render()

o Utility classes (vector, ray, etc...) in utils/

e Geometric elements in sceneelements/geometry/

e Sampler, shader and other classes in rendererelements/

i



What to hand in?
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What to hand in?

e Visual Studio 2005 project with source code
(www.ides.ethz.ch for MSDNAA license)
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What to hand in?

e Visual Studio 2005 project with source code
(www.ides.ethz.ch for MSDNAA license)

e Custom scene description files
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What to hand in?

e Visual Studio 2005 project with source code
(www.ides.ethz.ch for MSDNAA license)

e Custom scene description files

 Html readme file (follow template)
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What to hand in?

* Visual Studio 2005 project with source code
(www.ides.ethz.ch for MSDNAA license)

e Custom scene description files

 Html readme file (follow template)

introcg@inf.ethz.ch

U\
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Please, only submit
VS 2005 projects
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