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Background
Physical Light Transport - PLT

■ Introduced in Shlomi Steinberg and Ling-Qi Yan. 2021a. A Generic 
Framework for Physical Light Transport. ACM Transactions on Graphics 
40, 4 (Aug 2021),

■ PLT based on Maxwell’s electromagnetic theory



Light wave



Radiometric vs PLT



Global vs Local Treament

■ A local treatment means that some form or formalism of wave optics 
is applied locally,
– We forget that light is composed of electromagnetic wave
– We neglect and discard important wave properties of light on propagation
– Accurate reproduction of wave effects requires information unavailable to 

hybrid methods.



Global vs Local Treament

■ The second-order statistical properties of light fully describe the 
observable properties of light

■ Problem: PLT not practical to sample
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Path Tracing

• Beams should be
• wide enough to capture all the beam's statistics; but
• narrow enough to be easy to trace.



Path Tracing

■ d distance
■ ℒ Generalized radiance

■ 𝓦 Wave BSDF

■ ŝ direction of the propagation

■ n normal to the interface



Wave BSDF(wBSDF)



Wave BSDF(wBSDF)



Wave BSDF(wBSDF)

■ Importance sampling



Summary
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Quiz

■ Q1: For Path tracing how should beams be?
• wide enough to capture all the beam's statistics; but narrow enough to be 

easy to trace.
Or
• narrow enough to capture all the beam's statistics; but wide enough to be 

easy to trace.

■ Q2: For sophisticated sampling techniques what kind of „ray/wave 
optics“ do we use?


