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Global lllumination Algorithms

®  Path Tracing [Kajiya 86]
® LightTracing [Arvo 86][Dutré 93]

®  Bidirectional Path Tracing [Lafortune 93][Veach 95]

®  Photon Mapping [Jensen 95]
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Progressive Photon Mapping [Hachisuka 08]

Path Tracing Progressive Photon Mapping













Distributed Ray Tracing

® Computes average radiance [Cook et al. 84]




Distributed Ray Tracing

® Computes average radiance [Cook et al. 84]

® Depth-of-field - visible region through lens

® Motion blur - time







Stochastic Progressive Photon Mapping

First robust algorithm for computing all types of
~ light transport with distributed ray tracing effects
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Stochastic Progressive Photon Mapping

® Extension of progressive photon mapping

® Consistent average radiance estimation
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Stochastic Progressive Photon Mapping

® Extension of progressive photon mapping
® Consistent average radiance estimation

ffects
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Overview
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Initial Pass




Initial Pass




Photon Statistics

® Per intersection point

e Accumulated flux times BRDF T; (2, &)

® Search radius Kl
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Photon Pass
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Photon Pass
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Photon Pass
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Next Photon Pass
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Next Photon Pass
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Rendering
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Progressive Radiance Estimate




Stochastic Progressive
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Initial Pass
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Photon Pass
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Rendering
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Non-zero Aperture
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Non-zero Aperture
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Point-wise Radiance Estimate

® Converges to the correct radiance at a point
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Non-zero Aperture with PPM
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Non-zero Aperture with PPM







Key ldea
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Key ldea
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Eye Pass
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Photon Pass
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Next Eye Pass
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Next Eye Pass
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Next Photon Pass
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Photon Statistics

® Per intersection point X

® Accumulated flux times BRDF T; (5137 CU)

® Search radius R; (7))
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Average Photon Statistics

® Per region S

® Accumulated flux times BRDF T7; (3‘, W)

® Search radius R; (ED
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Progressive Radiance Estimate
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Stochastic Progressive Radiance Estimate
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Stochastic Progressive Radiance Estimate
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Convergence
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epth-of-Field
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Depth-of-Field
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Depth-of-Field




DOF + Glossy Reflection




DOF + Glossy Reflection
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Conclusion

® Extension of progressive photon mapping

® Consistent average radiance estimation

® Can handle distributed ray tracing effects
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