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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 Ray-Object Intersections
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Computing Ray-Triangle Intersections

Computing Ray-Triangle Intersections
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Computing Ray-Polygon Intersections

Computing Ray-Poly Intersections: Step a
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Computing Ray-Poly Intersections: Step b

Computing Ray-Poly Intersections: Step b
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Computing Ray-Quadric Intersections

Computing Ray-Quadric Intersections
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Computing Ray-Quadric Intersections: 3 

Cases

Ray-Quadric Intersections: Sub-cases for ∆>0
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Intersecting Rays & Composite Objects

Ray Intersection: Efficiency Considerations
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Ray Intersection: Efficiency Considerations

Ray Intersection: Efficiency Considerations
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The Scene Signature

Computing the Scene Signature



11

Computational Issues in Basic Ray Tracing
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Computing the Normal at a Hit Point

Computing the Normal at a Hit Point
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Evaluating the Shading Model

Evaluating the Shading Model: Using Textures
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Computational Issues in Basic Ray Tracing

Computational Issues in Basic Ray Tracing
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Whitted Ray Tracing

Whitted Ray Tracing: An Example
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Whitted Ray Tracing: An Example

Whitted Ray Tracing: An Example
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Whitted Ray Tracing: An Example

Simulating Shadows
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Simulating Shadows

Simulating Shadows
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No recursive rays (local lighting) 1 Level of recursive reflection

https://agora.cs.uiuc.edu/download/attachments/10454060/RayTracing_suppl.ppt?version=1

No recursive rays (local lighting) 1 Level of recursive reflection

https://agora.cs.uiuc.edu/download/attachments/10454060/RayTracing_suppl.ppt?version=1
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Modeling Reflection: Transmission
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Physics of Refraction

Physics of Refraction
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Geometry of Refraction: Transmission Vector

Geometry of Refraction: Path Reversibility
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Geometry of Refraction

Geometry of Refraction
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Geometry of Refraction

Geometry of Refraction: The Critical Angle
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Geometry of Refraction: Total Internal 

Reflection

Geometry of Refraction: Total Internal 

Reflection
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Geometry of Refraction: Normal Incidence
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Whitted Ray Tracing with Refraction

Whitted Ray Tracing with Refraction
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Visualizing the Spawned Rays
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Topic 13:

Radiometry

• The big picture 

• Measuring light coming from a light source

• Measuring light falling onto a patch: Irradiance

• Measuring light leaving a patch: Radiance

• The Light Transport Cycle

• The Bidirectional Reflectance Distribution Function
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The Common Modes of “Light Transport”

The Phong Reflectance Model



3

Phong Reflection: The General Equation

The Common Modes of “Light Transport”
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Generalizing the Phong Model

Generalizing the Phong Model: How?
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Generalizing the Phong Model: How?

The BRDF of a Surface Point (in 2D)
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The BRDF of a Surface Point (in 3D)

The BRDF of a Surface Point (in 3D)
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