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Review: 

Real time rendering: 

 - Global illumination with radiance 
regression functions 

  

 - Image-based bidirectional scene 
reprojection 

 

 Strengths, limitations, results 
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Papers: 
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- Gradient-Domain Path Tracing (Proc. SIGGRAPH 
2015) 
 
- Gradient-Domain Bidirectional Path Tracing 
(Eurographics Symposium on Rendering, 2015) 



Gradient-Domain Path Tracing 
(Proc. SIGGRAPH 2015) 
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23 
Path Tracing, 8 spp 



throughput dy dx 
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25 
Our Result, Equal Time 



Path Tracing, 8 spp Ours, Equal Time 
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Path Tracing, 128 spp Ours, Equal Time 
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Error vs. Time (Sponza) 
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Integrated Gradients 

Standard Monte Carlo 

Reconstruction 



Fourier Primal 
 

Screened Poisson problem 
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Gradient-domain path 
tracing  

> 
Gradient-domain 

Metropolis 
> 

Path tracing 
 



Gradient-Domain Path Tracing 
(Proc. SIGGRAPH 2015) 
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Previous work 

Gradient-Domain Path Tracing 
[Kettunen et al. 2015] (SIGGRAPH 2015) 

PT G-PT BDPT G-BDPT 

Path tracer Gradient- 
domain 
path tracer 

Bidirectional 
path tracer 

Gradient- 
domain 
bidirectional 
path tracer 

Our work 

Gradient-Domain Bidirectional Path Tracing 
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Gradient-domain rendering 

Noise cancelled out! 



Bidirectional path tracing 
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Gradient-domain BDPT 
Gradient Sampling 

Too expensive! How to compute gradients for set of paths? 
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Gradient-domain BDPT 
Efficient Gradient Sampling 

Reuse path segment! 

Retrace path segment! 



Multiple Importance Sampling 

BDPT (without MIS) BDPT (with MIS) 

(over the sampling strategies) [Veach and Guibas 1995] 

16 samples per pixel 

G-BDPT (without MIS) G-BDPT (with MIS) 

40 



G-BDPT (BDPT-style MIS) G-BDPT (combined MIS)  
[Kettunen- and  
Veach-Style] 

(over the gradient sampling direction) [Kettunen et al. 2015] 
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Multiple Importance Sampling 



Reconstruction 
L2 screened  
Poisson reconstruction 

L1 iterative reweighted 
 least square reconstruction 

Biased 
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How well does it work? 
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Thank you for your attention ! 
Any questions ? 
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