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Today’s Topics

11. Texture mapping

12. Introduction to ray tracing

Topic 11:

Texture Mapping

• Motivation

• Sources of texture

• Texture coordinates

• Controlling surface appearance with textures

• Texture mapping & scan conversion

• Perspectively-correct texture mapping

• Bump mapping, mip-mapping & env mapping
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Texture Mapping: Motivation
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Introduction to Texture Mapping

Topic 11:

Texture Mapping

• Motivation

• Sources of texture

• Texture coordinates

• Controlling surface appearance with textures

• Texture mapping & scan conversion

• Perspectively-correct texture mapping

• Bump mapping, mip-mapping & env mapping
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Original Synthesized

Original Synthesized
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Original Synthesized

Topic 11:

Texture Mapping

• Motivation

• Sources of texture

• Texture coordinates

• Controlling surface appearance with textures

• Texture mapping & scan conversion

• Perspectively-correct texture mapping

• Bump mapping, mip-mapping & env mapping
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Texture Coordinates

Specifying a Triangle’s Texture Coordinates
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Texture Coords from Triangle Vertices

Texture Coords from Surface Parameters



10

Example: Mapping Textures on a Sphere

Topic 11:

Texture Mapping

• Motivation

• Sources of texture

• Texture coordinates

• Controlling surface appearance with textures

• Texture mapping & scan conversion

• Perspectively-correct texture mapping

• Bump mapping, mip-mapping & env mapping
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Appearance Control via Texture Mapping

Appearance Control via Texture Mapping
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Appearance Control via Texture Mapping

Topic 11:

Texture Mapping

• Motivation

• Sources of texture

• Texture coordinates

• Controlling surface appearance with textures

• Texture mapping & scan conversion

• Perspectively-correct texture mapping

• Bump mapping, mip-mapping & env mapping
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Texture Coords of Pixels in Triangle’s Interior

Reminder: Basic Scan Conversion
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Reminder: Basic Scan Conversion

Should we Interpolate Texture Coordinates?
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Artifacts Caused by Naive Scan Conversion

Why Do These Artifacts Occur?
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Why Do These Artifacts Occur?

Why Do These Artifacts Occur?
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Why Do These Artifacts Occur?

Why Do These Artifacts Occur?
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Reducing Artifacts of Naive Scan Conversion

Reducing Artifacts of Naive Scan Conversion
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Reducing Artifacts of Naive Scan Conversion

Reducing Artifacts by Polygon Subdivision
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Reducing Artifacts by Polygon Subdivision

Reducing Artifacts by Polygon Subdivision
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Reducing Artifacts by Polygon Subdivision

Topic 11:

Texture Mapping

• Motivation

• Sources of texture

• Texture coordinates

• Controlling surface appearance with textures

• Texture mapping & scan conversion

• Perspectively-correct texture mapping

• Bump mapping, mip-mapping & env mapping
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Perspectively-Correct Texture Mapping

Perspectively-Correct Texture Mapping
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Perspectively-Correct Texture Mapping

Perspectively-Correct Texture Mapping
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Topic 11:

Texture Mapping

• Motivation

• Sources of texture

• Texture coordinates

• Controlling surface appearance with textures

• Texture mapping & scan conversion

• Perspectively-correct texture mapping

• Bump mapping, mip-mapping & env mapping

Aliasing During Texture Mapping
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Aliasing During Texture Mapping

Aliasing During Texture Mapping
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MIP-Mapping: Basic Idea



27

Environment Mapping

Environment Mapping
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Environment Mapping

Environment Mapping
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Topic 12:

Basic Ray Tracing

• Introduction to ray tracing 

• Computing rays

• Computing intersections

• ray-triangle 

• ray-polygon 

• ray-quadric

• the scene signature 

• Computing normals

• Evaluating shading model

• Spawning rays

• Incorporating transmission

• refraction

• ray-spawning & refraction



30

Rasterization vs. Ray Tracing
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Ray Tracing: Basic Idea

Ray Tracing: Basic Idea
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Ray Tracing: Advantages

Ray Tracing: Basic Algorithm
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Ray Tracing: Basic Algorithm
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Computational Issues in Basic Ray Tracing



37

Ray Tracing: Basic Algorithm
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Topic 12:

Basic Ray Tracing

• Introduction to ray tracing 

• Computing rays

• Computing intersections

• ray-triangle 

• ray-polygon 

• ray-quadric

• the scene signature 

• Computing normals

• Evaluating shading model

• Spawning rays

• Incorporating transmission

• refraction

• ray-spawning & refraction

Computing the Ray Through a Pixel
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Computing the Ray Through a Pixel: Main 

Idea

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

Computing the Ray Through a Pixel: Steps


