Today’s Topics

11. Texture mapping
12. Introduction to ray tracing

Topic 11:

Texture Mapping

¢ Motivation

* Sources of texture

e Texture coordinates

e Controlling surface appearance with textures
e Texture mapping & scan conversion

* Perspectively-correct texture mapping

e Bump mapping, mip-mapping & env mapping
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Texture Mapping: Motivation
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Introduction to Texture Mapping
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Rosic questions:
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Topic 11:

Texture Mapping

e Sources of texture
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Texture Synthesis
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Texture Synthesis
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e Texture coordinates




Texture Coordinates
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Texture Coords from Triangle Vertices
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Example: Mapping Textures on a Sphere
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e Controlling surface appearance with textures
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Appearance Control via Texture Mapping
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Appearance Control via Texture Mapping
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e Texture mapping & scan conversion
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Texture Coords of Pixels in Triangle’s Interior
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Reminder: Basic Scan Conversion
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Artifacts Caused by Naive Scan Conversion
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Why Do These Artifacts Occur?
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Reducing Artifacts of Naive Scan Conversion
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Reducing Artifacts of Naive Scan Conversion
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Reducing Artifacts by Polygon Subdivision
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Reducing Artifacts by Polygon Subdivision
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e Perspectively-correct texture mapping
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Perspectively-Correct Texture Mapping
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Perspectively-Correct Texture Mapping
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Topic 11:

Texture Mapping

e Bump mapping, mip-mapping & env mapping

Aliasing During Texture Mapping
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Aliasing During Texture Mapping
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MIP-Mapping: Basic Idea
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Environment Mapping
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Environment Mapping
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Topic 12:

Basic Ray Tracing

¢ Introduction to ray tracing e Computing normals
e Computing rays e Evaluating shading model
e Computing intersections e Spawning rays
* ray-triangle * Incorporating transmission
* ray-polygon e refraction

* ray-quadric * ray-spawning & refraction

e the scene signature
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Ray Tracing: Basic Idea
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Ray Tracing: Advantages

'\r\tghlj customitable

("leg—\ns" for eQleckonce
W\Oc\ds) "lj QQ\MPh’V\a_ {iuvm,\‘iong)

. Con wodel S\/\odms' aylo.homé
NQ led-tons (eg. MirroVS'),

we,ﬂ.’rqc[—eov\;, inds reck
i\\um'\m\-%ou, sub-s ler(lO(’,

Sc,an,MMj )
. Pamue,\l ‘LQU{

. allouwss ’wao\ms oQQ Speed Qﬂ‘
accur&c\j ({-\,\mwj[,\ #cost mu\s)

Ray Tracing: Basic Algorithm
Boasic. \ooP
%w eooh. pird g
O cast I’Qﬂ ~ ‘\'\r\rouﬂ\/\q
@ find EF wkersection of
g with secene (12 pomt ﬁ)

@ eshimake awount 0{2
\ng\“ Jtm\oe,lli««g e om

—‘5 {'0 q al r
® estmate awount of lght cmg "
reoching T

ol

32



Ray Tracing: Basic Algorithm
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Topic 12:

Basic Ray Tracing

e Computing rays

Computing the Ray Through a Pixel
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Computing the Ray Through a Pixel: VIain
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Computing the Ray Through a Pixel: Steps
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