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Abstract

In this paper, we propose an edge directed color demosaicing algorithm considering color channel correlation. The proposed
method consists of local region classification step and edge directional interpolation step. In the first step, each region of a given
Bayer image is classified as normal edge, pattern edge, and flat regions by using intra channel and inter channel gradients.
Especially, two criteria and verification process for the normal edge and pattern edge classification are used to reduce edge
direction estimation error, respectively. In the second step, edge directional interpolation process is performed according to
characteristics of the classified regions. For horizontal and vertical directional interpolations, missing color components are obtained
from interpolation equations based on intra channel and inter channel correlations in order to improve the performance of the
directional interpolations. The simulation results show that the proposed algorithm outperforms conventional approaches in both
objective and subjective terms.
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Table 1. The comparison of PSNRs of the conventional and the proposed methods

Pei Wu Hirakawa Huang Proposed
R G B R G B R G B R G B R G B
Kodak 1 33.21 | 35.65 | 33.36 | 33.23 | 3544 | 33.40 | 33.88 | 3549 | 34.07 | 33.86 | 35.24 | 34.07 | 34.67 | 36.67 | 34.91
Kodak 2 36.88 | 41.32 | 39.35 | 37.17 | 41.34 | 39.39 | 36.38 | 41.26 | 39.94 | 3745 | 4154 | 40.19 | 37.93 | 42.43 | 40.79
Kodak 3 40.32 | 4291 | 39.71 | 40.76 | 43.56 | 40.11 | 40.32 | 4365 | 39.73 | 39.99 | 42.10 | 39.44 | 41.24 | 43.80 | 40.79
Kodak 4 38.22 | 41.89 | 4094 | 3765 | 41.12 | 39.90 | 36.73 | 41.04 | 40.30 | 37.46 : 40.24 | 39.51 | 38.37 | 42.08 | 40.95
Kodak 5 34.83 | 36.37 | 3459 | 34.99 | 36.71 | 34.56 | 34.76 | 36.64 | 34.20 | 32.93 | 33.90 : 32,55 | 35.97 | 37.40 | 3545
Kodak 6 3455 | 36.92 | 3429 | 36.25 | 38.15 | 35.73 | 36.91 | 38.35 | 36.21 | 36.28 | 37.50 | 35.76 | 36.94 | 38.67 : 36.17
Kodak 7 40.32 : 42.20 | 39.66 | 40.40 : 4256 : 39.81 | 39.53 | 41.78 : 38.87 | 39.26 : 40.84 : 3891 | 41.48 | 43.38 | 40.96
Kodak 8 29.74 | 3276 | 29.75 | 31.44 | 3416 : 31.61 | 3144 | 3342 | 3159 | 31.62 : 33.13 | 31.76 | 32.88 | 35.09 | 32.82
Kodak 9 39.08 : 41.51 | 38.67 | 40.19 | 4243 | 39.67 | 4041 : 42.60 : 39.36 | 39.51 | 40.85 | 39.02 | 41.05 : 43.19 | 40.68
Kodak 10 39.83 | 41.97 | 39.36 | 39.92 | 42.05 | 39.43 | 39.40 | 41.76 | 38.96 | 38.57 | 40.02 | 38.28 | 40.68 | 42.58 | 39.79
Kodak 11 35.57 | 38.03 | 36.01 | 35.89 | 38.21 | 36.36 | 36.16 | 38.32 | 36.84 | 36.04 : 37.71 | 36.51 | 37.11 | 39.25 | 37.70
Kodak 12 39.24 | 42.30 | 39.71 | 40.58 | 4340 | 41.05 | 40.21 | 43.06 : 40.82 | 40.13 | 42.13 | 40.58 | 40.84 | 43.80 : 41.15
Kodak 13 31.21 | 3243 | 3062 | 29.89 | 3147 | 29.54 | 31.09 | 31.81 | 30.38 | 30.40 : 31.27 | 29.96 | 31.13 | 32.16 | 30.41
Kodak 14 34.71 | 37.78 | 3456 | 3450 | 37.50 | 34.40 | 33.95 | 3742 | 33.90 | 34.38 | 36.69 | 34.20 | 35.66 | 38.59 : 36.02
Kodak 15 36.57 | 40.63 | 39.13 | 36.19 | 4043 | 38.64 | 3559 | 40.37 | 38.76 | 35.79 | 39.17 : 38.06 | 36.36 | 40.81 : 38.99
Kodak 16 37.54 | 40.16 | 37.32 | 4045 | 4223 | 39.95 | 40.16 | 41.33 | 39.44 | 39.90 : 41.06 | 39.48 | 40.49 | 42.49 | 40.09
Kodak 17 39.19 | 40.49 | 38.55 | 38.36 | 40.17 : 38.10 | 38.62 | 40.10 : 38.02 | 37.87 : 38.97 : 37.55 | 40.02 | 40.85 | 38.66
Kodak 18 34.88 | 36.31 | 34.25 | 3347 : 3520 : 33.04 | 34.13 | 35.76 i 33.55 | 33.71 : 34.98 | 33.35 | 34.59 | 3541 : 33.36
Kodak 19 3457 | 37.24 : 3453 | 36.97 : 39.21 : 36.91 | 37.63 | 39.53 | 37.36 | 37.18 : 38.71 | 37.11 | 38.18 | 40.13 | 37.95
Kodak 20 38.55 | 40.31 | 37.38 | 37.99 : 40.01 : 37.08 | 38.66 | 40.29 i 37.32 | 37.70 : 38.92 : 36.77 | 39.97 : 41.30 : 38.10
Kodak 21 3545 | 3745 : 3492 | 35.03 : 37.05 : 34.56 | 36.10 | 37.34 : 3520 | 35.25 | 36.48 | 34.76 | 36.67 | 38.14 : 35.78
Kodak 22 35.84 | 38.59 i 3571 | 35.01 : 38.10 : 3552 | 35.08 | 38.54 | 3569 | 35.16 : 37.66 : 35.71 | 36.96 | 39.43 : 36.77
Kodak 23 40.48 | 43.83 | 41.67 | 40.75 | 44.02 : 41.70 | 39.93 | 43.92 | 41.33 | 39.87 | 42.32 | 40.59 | 41.77 | 44.50 | 42.41
Kodak 24 33.06 | 34.96 | 32.02 | 32.06 : 34.31 : 31.36 | 32.26 | 34.50 : 31.78 | 31.84 : 33.52 | 31.26 | 33.56 | 34.07 : 30.83
Avg. 36.41 | 38.92 i 36.50 | 36.63 | 39.12 : 36.74 | 36.64 | 39.10 | 36.82 | 36.34 : 38.12 | 36.47 | 37.69 | 39.84 : 37.56
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