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Motivation
Explore non-local and iterative methods to 
reduce zipper effects and color artifacts

Approach

Results

Simulate bayer filter 
of Kodak dataset 
images

Successive Approximation (SA) [2]

Self-Similarity (SSD) [1]

Baseline: HQ Linear Interpolation [3]
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Initialization:
HQ Linear 
Interpolation [3]

(similar to SSD & 
SA initialization)

Iteratively, with 
decreasing h: 
NLM on CbCr 
channels

(less-blurry 
version of SSD)

Smoothing step:
Bilateral Filter 
with small (3x3) 
neighborhood 
( similar to 
chrominance 
update in SSD)

Summary
Developed an altered SSD scheme focused 
on chrominance channels, and 
small-neighborhood bilateral filtering 
preserves details while limiting zipper 
effects and color artifacts

HQLI [3] SSD [1] SA [2] CNLM-BF CNLM
kodak 1 28.38 28.40 26.83 30.57 28.77
kodak 2 28.38 29.62 30.56 30.17 27.28
kodak 3 32.00 32.81 32.17 32.49 30.73
kodak 4 30.94 31.04 30.98 32.13 29.30
kodak 5 27.83 26.85 25.91 29.35 28.05
kodak 6 29.28 29.42 28.29 30.91 29.30
kodak 7 32.32 30.89 30.15 32.63 30.36
kodak 8 25.55 27.14 23.97 28.16 27.38
kodak 9 34.32 33.57 31.39 35.71 34.63
kodak 10 34.48 31.94 30.23 35.34 34.12
kodak 11 29.95 29.55 28.67 31.57 30.22
kodak 12 34.76 32.96 31.72 35.79 34.10
kodak 13 25.69 26.76 24.56 27.74 26.57
kodak 14 28.73 28.10 29.19 29.84 28.20
kodak 15 29.74 30.66 29.21 31.20 29.19
kodak 16 32.27 30.57 31.39 33.26 32.95
kodak 17 31.08 30.81 30.59 34.04 32.57
kodak 18 28.41 27.71 27.70 29.55 27.96
kodak 19 29.75 30.13 28.73 31.33 29.74
kodak 20 31.06 31.51 30.35 32.36 31.18
kodak 21 29.92 29.66 28.64 31.84 30.30
kodak 22 30.76 30.06 29.67 31.40 29.37
kodak 23 32.49 33.18 31.66 32.45 30.32
kodak 24 28.95 29.14 27.34 30.65 29.30

original (kodak 1) HQLI [3] SSD [1] SA [2]

CNLM-BF CNLM

Conclusion
Our method (CNLM-BF) quantitatively outperformed others
Fewer color artifacts than HQLI [3] and SA [2]
Better retention of detail than SSD [1]
May decrease vibrancy of small details

illustrating 
drawbacks:
(left to right)
original, 
baseline, 
CNLM-BF


