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(a) LD 48 spp 
rMSE 0.02035

(b) BM3D 48 spp 
rMSE 0.00181

(c) Ours 48 spp 
rMSE 0.00108

(d) Reference
16384 spp

Figure 1: Path tracing results for the chess scene previously used in the block-matching and 3D �ltering (BM3D) based adaptive render-
ing [Kalantari and Sen 2013]. We also test a straight-forward method utilizing low discrepancy (LD) sampling uniformly. BM3D with 48
samples per pixel (spp) produces smooth results on defocused areas, but tends to remove high-frequency details introduced by bump map-
ping. Given this equal-sample comparison with the of�ine method, our method shows a better result in terms of visual quality and numerical
accuracy. As a quantitative measure, we use a relative mean squared error (rMSE) [Rousselle et al. 2011]. Model courtesy of Wojciech
Jarosz.

This is a supplementary report for the paper,Adaptive Render-
ing with Linear Predictions. We include an additional compari-
son (Sec. 1), full-resolution images of tested methods in the paper
(Sec. 2 and 3).
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1 Additional Comparisons

We compare our method with the block-matching and 3D �lter-
ing (BM3D) based adaptive rendering [Kalantari and Sen 2013]
(Fig. 1). For testing the BM3D, we use the code provided by the
authors. BM3D produces smoothed results on defocused areas, but
tends to remove detailed edges on focused regions. Our method
uses only 6.1 % center pixels where we build linear models, but
shows a high-quality rendering result thanks to our adaptive predic-
tion.

2 Equal-time Comparisons

We conduct equal-time comparisons to compare our method with
recent adaptive rendering methods such as Stein's unbiased risk es-
timator (SURE) [Li et al. 2012], non-local means (NLM) [Rous-
selle et al. 2012], and locally weighted regression (LWR) [Moon
et al. 2014] given the Courtyard (Fig. 2 to 7), Toasters (Fig. 8
to 13), Sibenik (Fig. 14 to 19), Crown (Fig. 20 to 25), and Kitchen
scene (Fig. 26 to 31). We use a high-performance ray tracing ker-
nel, Embree [Wald et al. 2014].
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3 Equal-sample Comparisons

Given same-sample counts, we compare our method with previ-
ous of�ine techniques for the Courtyard (Fig. 32 to 37), Toasters
(Fig. 38 to 43), and Sibenik benchmark (Fig. 44 to 49). For these
tests, we employ the Embree ray tracing kernel. In addition, we
conduct an equal-sample comparison between our method and pre-
vious methods for the San Miguel (Fig. 50 to 56). We also test a re-
cent �ltering method using the ray histogram fusion (RHF) [Delbra-
cio et al. 2014]. We employ an of�ine rendering system, pbrt [Pharr
and Humphreys 2010].
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LD, 20 spp (8.5 s), rMSE 0.01003

Figure 2: Equal-time comparisons for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 8 spp (8.4 s), rMSE 0.00577

Figure 3: Equal-time comparisons for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 6 spp (10.1 s), rMSE 0.00863

Figure 4: Equal-time comparisons for the Courtyard scene.
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LWR, 6 spp (21.6 s), rMSE 0.00573

Figure 5: Equal-time comparisons for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Ours, 15 spp (8.3 s), rMSE 0.00199

Figure 6: Equal-time comparisons for the Courtyard scene.
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Reference, 16384 spp

Figure 7: Equal-time comparisons for the Courtyard scene.
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LD, 32 spp (6.0 s), rMSE 0.00044

Figure 8: Same-time comparisons of the Toasters scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 7 spp (6.2 s), rMSE 0.00099

Figure 9: Same-time comparisons of the Toasters scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 6 spp (8.4 s), rMSE 0.00066

Figure 10: Same-time comparisons of the Toasters scene.
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LWR, 6 spp (12.1 s), rMSE 0.00050

Figure 11: Same-time comparisons of the Toasters scene.
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Ours, 20 spp (5.8 s), rMSE 0.00008

Figure 12: Same-time comparisons of the Toasters scene.
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Reference, 8192 spp

Figure 13: Same-time comparisons of the Toasters scene.
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LD, 24 spp (9.6 s), rMSE 0.13290

Figure 14: Equal-time comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 13 spp (10.1 s), rMSE 0.00881

Figure 15: Equal-time comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 7 spp (10.1 s), rMSE 0.05398

Figure 16: Equal-time comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LWR, 6 spp (21.8 s), rMSE 0.00794

Figure 17: Equal-time comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Ours, 20 spp (9.3 s), rMSE 0.00342

Figure 18: Equal-time comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Reference, 32768 spp

Figure 19: Equal-time comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LD, 163 spp (57.0 s), rMSE 0.00212

Figure 20: Equal-time comparisons for the Crown scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 75 spp (56.9 s), rMSE 0.00169

Figure 21: Equal-time comparisons for the Crown scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 62 spp (57.2 s), rMSE 0.00123

Figure 22: Equal-time comparisons for the Crown scene.

23



To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LWR, 45 spp (57.4 s), rMSE 0.00190

Figure 23: Equal-time comparisons for the Crown scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Ours, 76 spp (56.9 s), rMSE 0.00089

Figure 24: Equal-time comparisons for the Crown scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Reference, 32768 spp

Figure 25: Equal-time comparisons for the Crown scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LD, 80 spp (58.2 s), rMSE 0.13209

Figure 26: Same-time comparisons of the Kitchen scene.
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SURE, 63 spp (57.4 s), rMSE 0.03823

Figure 27: Same-time comparisons of the Kitchen scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 57 spp (57.8 s), rMSE 0.03085

Figure 28: Same-time comparisons of the Kitchen scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LWR, 39 spp (57.6 s), rMSE 0.01319

Figure 29: Same-time comparisons of the Kitchen scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Ours, 67 spp (57.4 s), rMSE 0.01037

Figure 30: Same-time comparisons of the Kitchen scene.

31



To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Reference, 32768 spp

Figure 31: Same-time comparisons of the Kitchen scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LD, 16 spp (7.0 s), rMSE 0.01199

Figure 32: Equal-sample comparisons with of�ine methods for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 16 spp (12.2 s), rMSE 0.00447

Figure 33: Equal-sample comparisons with of�ine methods for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 16 spp (15.2 s), rMSE 0.00394

Figure 34: Equal-sample comparisons with of�ine methods for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LWR, 16 spp (27.6 s), rMSE 0.00188

Figure 35: Equal-sample comparisons with of�ine methods for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Ours, 16 spp (8.8 s), rMSE 0.00187

Figure 36: Equal-sample comparisons with of�ine methods for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Reference, 16384 spp

Figure 37: Equal-sample comparisons with of�ine methods for the Courtyard scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LD, 16 spp (3.0 s), rMSE 0.00094

Figure 38: Same-sample comparisons of the Toasters scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 16 spp (8.7 s), rMSE 0.00043

Figure 39: Same-sample comparisons of the Toasters scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 16 spp (11.2 s), rMSE 0.00017

Figure 40: Same-sample comparisons of the Toasters scene.

41



To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LWR, 16 spp (14.2 s), rMSE 0.00016

Figure 41: Same-sample comparisons of the Toasters scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Ours, 16 spp (4.7 s), rMSE 0.00011

Figure 42: Same-sample comparisons of the Toasters scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Reference, 8192 spp

Figure 43: Same-sample comparisons of the Toasters scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LD, 16 spp (6.7 s), rMSE 0.18161

Figure 44: Same-sample comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 16 spp (11.3 s), rMSE 0.01068

Figure 45: Same-sample comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 16 spp (13.7 s), rMSE 0.02493

Figure 46: Same-sample comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LWR, 16 spp (28.1 s), rMSE 0.00495

Figure 47: Same-sample comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Ours, 16 spp (7.5 s), rMSE 0.00369

Figure 48: Same-sample comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Reference, 32768 spp

Figure 49: Same-sample comparisons for the Sibenik scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LD, 128 spp, rMSE 0.06258

Figure 50: Equal-sample comparisons of the San Miguel scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

SURE, 128 spp, rMSE 0.01146

Figure 51: Equal-sample comparisons of the San Miguel scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

NLM, 128 spp, rMSE 0.01066

Figure 52: Equal-sample comparisons of the San Miguel scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

LWR, 128 spp, rMSE 0.00371

Figure 53: Equal-sample comparisons of the San Miguel scene.
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RHF, 128 spp, rMSE 0.00909

Figure 54: Equal-sample comparisons of the San Miguel scene.
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Ours, 128 spp, rMSE 0.00407

Figure 55: Equal-sample comparisons of the San Miguel scene.
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To appear in ACM TOG 34(4) (SIGGRAPH 2015).

Reference, 32768 spp

Figure 56: Equal-sample comparisons of the San Miguel scene.
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