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This supplemental document includes the equal-time compar-
isons between BPT, PCBPT, RISBPT and our method with M(=
M2) = 100 in Fig. 1, and the equal-time (1 min and 10 min) render-
ings for various number of light sub-paths M2 in Figs. 2 to 11. As
shown in Figs. 2 and 5 (1 min renderings), artifacts due to caching
can be seen for small M2 = 50,100 and scenes with difficult visibil-
ities, though such artifacts can be eliminated for 10 min renderings
in Figs. 7 and 10.
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Figure 1: Equal-time comparisons between BPT, PCBPT, RISBPT, and our method using M = 100 for PCBPT, RISBPT, and M1 = 104,M2 =
100 for our method. Bold entries indicate the lowest MAPEs among four BPT methods, and our method yields the lowest error in these
scenes. The rightmost images show the convergence plots in log-log scale of four methods. As shown in the plots, RISBPT with M = 100
(gray colored plots) shows unstable noise reduction (Classroom and Bedroom) though it eventually converges, while our method (light orange
colored plots) provides stable and better noise reduction due to the use of two orders of magnitude larger number of light sub-paths than
PCBPT and RISBPT. Moreover, RISBPT can suffer from the light sub-path with extremely high contribution, resulting in bright images as
shown in the floor of Door scene and the wall of Bedroom scene.
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M2 = 050 MAPE = 18.21%

M2 = 100 MAPE = 16.67%

M2 = 200 MAPE = 15.74%

M2 = 400 MAPE = 16.58%

M2 = 800 MAPE = 19.27%

Figure 2: Equal-time (1 min) renderings of Sponza scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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M2 = 050 MAPE = 17.15%

M2 = 100 MAPE = 16.44%

M2 = 200 MAPE = 16.16%

M2 = 400 MAPE = 17.06%

M2 = 800 MAPE = 18.61%

Figure 3: Equal-time (1 min) renderings of Door scene and error visualizations of our method using various M2. The number of traced light
sub-paths in the first-resampling-stage M1 is fixed to 104.

© 2020 The Author(s)
Computer Graphics Forum © 2020 The Eurographics Association and John Wiley & Sons Ltd.



1055 / Supplemental Document : Two-stage Resampling for Bidirectional Path Tracing

M2 = 050 MAPE = 16.24%

M2 = 100 MAPE = 15.16%

M2 = 200 MAPE = 15.36%

M2 = 400 MAPE = 16.80%

M2 = 800 MAPE = 18.57%

Figure 4: Equal-time (1 min) renderings of Classroom scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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M2 = 050 MAPE = 56.69%

M2 = 100 MAPE = 49.00%

M2 = 200 MAPE = 45.61%

M2 = 400 MAPE = 47.75%

M2 = 800 MAPE = 63.08%

Figure 5: Equal-time (1 min) renderings of Bedroom scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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M2 = 050 MAPE = 28.62%

M2 = 100 MAPE = 26.90%

M2 = 200 MAPE = 26.56%

M2 = 400 MAPE = 26.73%

M2 = 800 MAPE = 27.45%

Figure 6: Equal-time (1 min) renderings of House scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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M2 = 050 MAPE = 6.40%

M2 = 100 MAPE = 5.53%

M2 = 200 MAPE = 5.26%

M2 = 400 MAPE = 5.57%

M2 = 800 MAPE = 6.33%

Figure 7: Equal-time (10 min) renderings of Sponza scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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M2 = 050 MAPE = 6.20%

M2 = 100 MAPE = 5.82%

M2 = 200 MAPE = 5.77%

M2 = 400 MAPE = 6.03%

M2 = 800 MAPE = 6.64%

Figure 8: Equal-time (10 min) renderings of Door scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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M2 = 050 MAPE = 5.61%

M2 = 100 MAPE = 5.20%

M2 = 200 MAPE = 5.40%

M2 = 400 MAPE = 5.83%

M2 = 800 MAPE = 6.88%

Figure 9: Equal-time (10 min) renderings of Classroom scene and error visualizations of our method using various M2. The number of
traced light sub-paths in the first-resampling-stage M1 is fixed to 104.

© 2020 The Author(s)
Computer Graphics Forum © 2020 The Eurographics Association and John Wiley & Sons Ltd.



1055 / Supplemental Document : Two-stage Resampling for Bidirectional Path Tracing

M2 = 050 MAPE = 24.08%

M2 = 100 MAPE = 22.72%

M2 = 200 MAPE = 22.72%

M2 = 400 MAPE = 24.90%

M2 = 800 MAPE = 27.30%

Figure 10: Equal-time (10 min) renderings of Bedroom scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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M2 = 050 MAPE = 13.25%

M2 = 100 MAPE = 12.60%

M2 = 200 MAPE = 12.41%

M2 = 400 MAPE = 12.58%

M2 = 800 MAPE = 12.99%

Figure 11: Equal-time (10 min) renderings of House scene and error visualizations of our method using various M2. The number of traced
light sub-paths in the first-resampling-stage M1 is fixed to 104.
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