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Abstract

In imaging devices such as digital cameras using a single image sensor, captured images are the sub-sampled images
comprised of the pixels that have only one of the three primary colors per a pixel. This images should be restored to the
color images through an image processing referred as color interpolation. In this paper, we derive relation between the
average of the data from CFA image sensor and the average of each color channel data. By using this relation, a new
efficient method for color interpolation is proposed. Also, in order to reduce the zipper effect in a restored image, missing
luminance values are interpolated along any edges in the captured image. On the other hand, for the chrominance channel
interpolation, we average difference between a chrominance value and a luminance value in a local area, and this average
value is added to the pixel value of the interpolated location. The proposed method has been compared with several
previous methods, and our experimental results show the better results than the other methods.
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Table 1. MSE comparison for R, G, and B channels.
Kele's Laroche | Hamilton Pei Proposed | %94 Laroche Hamilton Pei Proposed
1 G 4745 21.99 1758 1478 11 G 852 382 370 275
R 5424 2399 3040 2193 R 1033 581 710 478
B 5368 2816 2062 2096 B 1075 617 743 501
2 G 1174 523 484 387 12 G 3086 1254 10.69 889
R 1598 1046 1195 920 R 3318 24.45 %586 2155
B 1316 6.9 748 559 B 3467 19.39 1903 16.35
3 G 929 388 311 288 13 G 1451 7% 649 500
R 1070 652 . 615 556 R 1762 971 1224 73
B 1110 657 59 571 B 1778 974 12.14 751
4 G 52.65 1699 1356 1012] 14 G 1878 756 536 529
R 51.21 22,66 2098 1646 R 1701 807 6.9 6.10
B 5215 2384 2157 17.96 B 2099 1198 1064 10.05
5 G 3454 1641 129 10%] 15 G 4316 2113 1459 1483
R 3956 2158 23.32 1596 R 4556 2301 17.00 1658
B 4161 2231 2356 1677 B 56,50 3238 25,98 26.56
6 G 976 402 401 264 16 G 2090 961 1232 683
R 1061 615 6.46 510 R 22.41 1204 2085 9.27
B 1022 592 639 a1 B 2459 14.38 2356 11.90
7 G 6156 2967 3266 07| 17 G 1576 692 579 480
R 7271 4093 6492 3143 R 1607 875 885 672
B 76.42 239 6393 3445 B 1961 1172 11.42 977
8 G 1043 465 463 339 18 G 3376 1516 1157 1022
R 1107 571 730 445 R 3664 1971 1890 U7
B 1338 863 1020 757 B 3949 2161 20.76 1695
9 G 1218 479 402 332] 19 G 2318 1062 903 788
R 1237 586 576 436 R 2564 1589 1439 1333
B 1486 857 833 709 B 2754 1656 1755 1406
10 G 2878 1268 10.36 858] 20 G 715 306 275 210
R 3257 1808 1886 1412 R 156 489 503 419
B 3095 1585 1629 11.99 B 815 528 550 451
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Table 2. PSNR comparison for R, G, and B channels.
RS Laroche | Hamilton Pei Proposed | 34 Laroche | Hamilton Pei Proposed
1 G 31.37 3471 3568 3643] 1 G 3882 4231 4245 4374
R 30.79 3351 3330 3472 R 37.99 4049 3962 4133
B 3083 3364 3342 3492 B 37.82 4023 39.42 4113
2 G 3743 4094 4128 226] 12 G 3324 3715 3784 3864
R 36.09 3793 3736 3849 R 3231 3495 3400 3480
B 3694 3971 39.39 4066 B 3273 355 35.34 36.00
3 G 3845 1224 4320 354] 13 G 3652 3953 40.01 4114
R 3784 3999 40.24 4069 R 3567 3826 375 3945
B 3768 3996 4038 4056 B 3563 3825 37.29 39.37
4 G 3092 3583 36381 3803] 14 G 3539 3935 4046 40.89
R 3104 3458 3491 3597 R 3582 39.06 39.70 40.28
B 309% 3436 3479 3559 B 3491 3735 37.8 38.11
5 G R75 3598 37.02 73| 15 G 31.30 3483 3649 3640
R 3216 3479 3445 36.10 R 3154 3451 3583 35.86
B 31.94 3465 3441 3589 B 3068 3303 38 33.89
6 G 3824 4209 4210 139] 16 G 3493 3830 3722 39.79
: R 3787 4024 40.03 4106 R 3463 3732 3494 3846
B 3804 4041 40.07 4122 B 3422 3655 3441 3737
7 G 30.24 341 3299 ug| 17 G 36.16 3973 4050 4132
R 2051 3201 30.01 3316 R 36.07 3871 3866 3986
B 2930 3170 2075 3276 B 3521 3744 3755 3823
8 G 7% 4145 4148 28] 18 G 3285 3632 3750 3804
R 3769 4056 3950 4165 R 3249 3518 3537 36.44
B 36.87 R77 3805 3934 B 32.17 3478 3496 363
9 G 3727 4133 4200 2un] 19 G 3448 3787 3858 3017
R 37.21 4045 4053 4174 R 3404 36.12 3655 36.88
B 3641 3880 389 3962 B 3373 %94 3569 3665
10 G 3354 37.10 3798 3880 2 G 3959 4329 4373 4490
R 33.00 3556 3638 3663 R 39.34 4123 4112 4190
B 33.22 36.13 3601 334 B 39.02 4091 40.73 4159
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