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Effective Demosaicking Algorithm for CFA Images using Directional
Interpolation and Nonlocal Means Filtering
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Abstract This paper presents an effective demosaicking algorithm for color filter array (CFA) images acquired from
single-sensor devices based on directional interpolation and nonlocal properties of the image. We interpolate the G
channel considering diagonal directions as well as horizontal and vertical directions, using a small number of pixels
to reflect local properties of the image. Then, we overcome image degradations, such as zipper effects near edges
and false colors, by applying nonlocal means (NLM) filtering to the interpolated pixels. R and B channels are
reproduced by using directional interpolation with information of the reconstructed G channel and NLM filtering.
Experimental results for various McMaster images with high saturation and color changes show that the proposed
algorithm accomplishes high PSNR compared with conventional methods. Moreover, the proposed method
demonstrates better subjective quality compared with existing methods in terms of reduction of quality degradation,
like false colors, and preservation of the image structures, such as edges and textures.
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Table 1. Comparison of demosaicking results measured
by PSNR (extended for color images)

No. Adams Li Zhang Proposed

1 28.58 23.55 2742 29.42

2 3447 32.12 34.16 35.62

3 30.97 3134 3281 33.41

4 33.61 3341 34.38 36.86

5 33.45 2921 31.52 34.43

6 35.12 3129 34.61 38.27

7 34.16 37.44 38.76 37.08

8 36.33 36.24 37.65 38.36

9 36.44 3236 34.86 38.02

10 37.63 34.86 36.51 38.78

11 38.35 35.66 37.40 39.64

12 37.65 36.13 36.63 38.76

13 40.12 38.15 3931 40.09

14 38.24 36.67 37.88 39.64

15 38.56 36.41 37.67 39.51

16 32.52 27.40 31.06 33.72

17 32.03 25.62 29.80 33.55

18 34.10 32.17 34.42 35.87

Avg. 35.13 32.78 34.83 36.72

Table 12 AlQtst WS x3sle] 7k dagfse 7
o4 57t 23S PSNReR UER Zlolt). 2o
MEE Fig. 39 9% 919 PR 0.2 oy WY
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7 el Ang AR Gu)@ YL Fig 40 veh
Stk Fig. 4(c)9} (d)ollX K= wle} 2ol Li 9 Zhang
o] WM E A F(false color)9} tztal wakel
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Fig. 4. Demosaicked images for McMaster 1 by
(a) original image (b) Adams (c) Li (d) Zhang
(e) Proposed methods
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