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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

Five Issues We Have Ignored So Far...
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Radiometry: Getting the Physics Right

“Radiometrically-Correct” Ray Tracing
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The Basic “Light Transport” Path

Radiant Energy & Radiant Flux
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Measuring Light Emitted from a (Point) 

Source

Flux Through an Arc (for 2D, Uniform Source)
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Flux Along a Direction (for 2D, Uniform 

Source)

Flux Along a Direction (for 2D, Uniform 

Source)
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Flux Along a Direction (2D, Non-Uniform Src)

Flux Along a Direction: Radiant Intensity
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Flux Along a Direction: Radiant Intensity

Flux Through a General Arc (2D, Non-

Uniform)
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Flux Through an Arc (for 3D, Uniform Source)
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Arcs/Angles in 2D ⇔ Areas/Solid Angles in 3D

Flux Along a Direction (for 3D, Uniform 

Source)
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Differential Solid Angles ⇔ Spherical Coords

Flux Along a Direction (for 3D, Uniform 

Source)
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Radiant Intensity (for 3D, Non-Uniform Src)

Radiant Intensity (for 3D, Non-Uniform Src)
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Flux Through a General Patch (3D, Non-

Uniform)
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The Basic “Light Transport” Path

The Basic “Light Transport” Path
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Measuring Incident Light: Irradiance

Definition of Irradiance (for “small patches”)
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Definition of Irradiance (for differential areas)

Computing Irradiance: Normal Incidence
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Computing Irradiance: Normal Incidence

Computing Irradiance: Tilted Patches
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Computing Irradiance: Foreshortening

Example: Irradiance due to Point Light Source
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Example: Irradiance due to Multiple Sources
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The Basic “Light Transport” Path

Measuring Outgoing Light: Radiance
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Defining Radiance: Basic Intuition

Defining Radiance: Basic Intuition
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Defining Radiance: Basic Intuition

Defining Radiance: Basic Intuition
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Defining Radiance: Basic Intuition

Definition of Radiance
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Definition of Radiance: Normal Exitance

Definition of Radiance for a Tilted Patch
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Definition of Radiance for a Tilted Patch

Measuring All Outgoing Light: Radiant 

Exitance



26

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

The Basic “Light Transport” Path



27

Light Transport Between Patches

The General Light Transport Cycle



28

One Step Along Path: Directional Integration

One Step Along Path: Directional Integration




