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Decomposition Tracking for Increased Speed

Spectral Tracking for Reduced Variance

Integral Formulation of Null-Collision Algorithms

Delta Tracking

Putting It All Together
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Closed-Form Tracking
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Decomposition Tracking



memory accesses

procedural evaluations





= homogeneous control
= heterogeneous residual

Inspired by “Residual Ratio Tracking for Estimating Attenuation in Participating Media“ by Novák et al. (2014)
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delta tracking decomposition tracking

18% faster



Integral Formulation of Null-Collision Algorithms
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Based on “Integral formulation of null-collision Monte Carlo algorithms“ by Galtier et al. (2013)

The Integral Formulation of Null-Collision Algorithms
arbitrary free-path-sampling coefficient

arbitrary interaction probabilities

weights



Repeat:
  Step forward using free-path-sampling coefficient.
  If choose scattering using scattering probability:
    Apply weight.
    Change direction.
  Else if choose null collision using null probability:
    Apply weight.
  Else:
    Terminate path.
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Spectral Tracking
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Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.



Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.



Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.



Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.



Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.

Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply weight.
    Change direction.
  Else if null using null prob:
    Apply weight.



(weightr, weightg, weightb)



Repeat:
  Step forward using fpsc.
  If scat using scat prob:
    Apply (weight, weight, weight).
    Change direction.
  Else if null using null prob:
    Apply (weight, weight, weight).





spectral trackingdelta tracking reference

1x 2.7x

TTUV: 1.46 TTUV: 0.54
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Putting It All Together



1x

delta spectral spectral+decomp reference

3.3x 4.2x

TTUV: 1.17 TTUV: 0.35 TTUV: 0.28



Thank you for your attention!






