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1 VISUAL RESULTS ON REAL WORLD NOISE

We show visual results on nature real world noise dataset in 1.1 and real fluorescence microscopy
dataset in 1.2. Moreover, ten real noisy images are captured by consumer cameras with ISO=3200 or
320. Similar to the CC dataset, we crop a 512×512 region in each image to evaluate the performance
NN+BM3D, see 1.3.

1.1 VISUAL EXAMPLE OF CC, POLYU

We show visual results of ten noisy images from CC (Nam et al., 2016) and PolyU (Xu et al., 2018a)
datasets. BM3D (Dabov et al., 2007), DnCNN (Zhang et al., 2017), NC (Lebrun et al., 2015),
MCWNNM (Xu et al., 2017) and TWSC (Xu et al., 2018b) are evaluated for comparison. See CC’s
results in page 2, 3 and PolyU’s results in page 4, 5.

1.2 VISUAL EXAMPLE OF FMDD

Two images from FMDD Zhang et al. (2019) datasets are evaluated for visual comparisons. We
compared our approach with VST method (Makitalo & Foi, 2012), See page 6.

1.3 VISUAL EXAMPLES OF REAL IMAGE

Ten real noisy images are evaluated for visual comparisons. The results of three traditional methods
(BM3D (Dabov et al., 2007), MCWNNM (Xu et al., 2017) and NC (Lebrun et al., 2015)) and three
deep learning methods (VDN (Yue et al., 2019), DnCNN (Zhang et al., 2017) and FFDNet (Zhang
et al., 2018)) are shown here. See Figure 4 in page 7, 8, 9.
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(a) Noisy (b) BM3D (c) DnCNN (d) NC
34.93/0.8406 37.18/0.9113 35.73/0.8588 39.29/0.9536

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
41.15/0.9774 41.05/0.9831 42.63/0.9858

(a) Noisy (b) BM3D (c) DnCNN (d) NC
33.28/0.8996 34.60/0.9324 33.95/0.9112 35.57/0.9479

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
34.98/0.9469 35.34/0.9547 35.80/0.9555

(a) Noisy (b) BM3D (c) DnCNN (d) NC
33.88/0.8943 35.38/0.9360 34.21/0.9013 35.60/0.9399

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
35.37/0.9328 35.90/0.9328 37.32/0.9590
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(a) Noisy (b) BM3D (c) DnCNN (d) NC
34.81/0.8492 36.63/0.9065 35.39/0.8683 38.17/0.9360

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
38.30/0.9394 38.77/0.9418 39.28/0.9515

(a) Noisy (b) BM3D (c) DnCNN (d) NC
33.83/0.9175 35.170.9520 34.11/0.9223 35.57/0.9497

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
34.91/0.9475 35.13/0.9433 37.02/0.9679

Figure 1: Visual results and PNSR/SSIM of five noisy images from CC.
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(a) Noisy (b) BM3D (c) DnCNN (d) NC
36.79/0.9165 37.68/0.9442 36.83/0.9199 37.70/0.9373

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
38.42/0.9534 37.82/0.9269 38.95/0.9590

(a) Noisy (b) BM3D (c) DnCNN (d) NC
36.42/0.9198 37.39/0.9422 36.58/0.9227 37.34/0.9405

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
37.94/0.9501 37.47/0.9340 38.31/0.9538

(a) Noisy (b) BM3D (c) DnCNN (d) NC
36.88/0.9240 37.87/0.9474 37.06/0.9279 36.88/0.9240

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
38.43/0.9552 37.37/0.9273 38.80/0.9582
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(a) Noisy (b) BM3D (c) DnCNN (d) NC
34.60/0.8739 36.34/0.9325 35.08/0.8823 36.46/0.9349

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
36.39/0.9453 37.45/0.9730 38.08/0.9734

(a) Noisy (b) BM3D (c) DnCNN (d) NC
35.27/0.9125 36.30/0.9309 35.55/0.9151 35.72/0.9021

(e) Ground Truth (f) MCWNNM (g) TWSC (h) NN+BM3D
36.54/0.9365 35.09/0.8760 37.02/0.9382

Figure 2: Visual results and PNSR/SSIM of five noisy images from PolyU.
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(a) Noisy (b) NLM (c) BM3D (d) DnCNN
23.89/0.3413 31.53/0.7465 24.38/0.3659 24.33/0.3624

(e) VST+NLM (f) VST+BM3D (g) VST+DnCNN
23.92/0.3429 24.76/0.3859 24.56/0.3759

(h) Clean (i) NN+NLM (j) NN+BM3D (k) NN+DnCNN
32.04/0.7628 32.73/0.8062 24.85/0.3849

(a) Noisy (b) NLM (c) BM3D (d) DnCNN
25.62/0.3634 35.01/0.9128 25.97/0.3858 25.72/0.3699

(e) VST+NLM (f) VST+BM3D (g) VST+DnCNN
25.45/0.3635 26.36/0.4096 25.73/0.3700

(h) Clean (i) NN+NLM (j) NN+BM3D (k) NN+DnCNN
36.01/0.9186 32.87/0.8407 26.15/0.3901

Figure 3: Visual results and PNSR/SSIM of two noisy images from FMDD.
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(a) Noisy (b) BM3D (c) MCWNNM (d) NC

(e) VDN (f) DnCNN (g) FFDNet (h) NN+BM3D

(a) Noisy (b) BM3D (c) MCWNNM (d) NC

(e) VDN (f) DnCNN (g) FFDNet (h) NN+BM3D

(a) Noisy (b) BM3D (c) MCWNNM (d) NC

(e) VDN (f) DnCNN (g) FFDNet (h) NN+BM3D

(a) Noisy (b) BM3D (c) MCWNNM (d) NC

(e) VDN (f) DnCNN (g) FFDNet (h) NN+BM3D
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(a) Noisy (b) BM3D (c) MCWNNM (d) NC
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(a) Noisy (b) BM3D (c) MCWNNM (d) NC
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(a) Noisy (b) BM3D (c) MCWNNM (d) NC
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(a) Noisy (b) BM3D (c) MCWNNM (d) NC

(e) VDN (f) DnCNN (g) FFDNet (h) NN+BM3D

(a) Noisy (b) BM3D (c) MCWNNM (d) NC

(e) VDN (f) DnCNN (g) FFDNet (h) NN+BM3D

Figure 4: Visual results for real-world image denoising.
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