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Abstract: To achieve high-precision interpolation of edge pixels, a Bayer-color filter array (CFA)
interpolation method, including CFA interpolation and correction, is proposed by combining
finite difference with image gradient. The known pixels in the CFA image are taken as the
discrete mesh nodes, and the interpolation function is constructed by means of the spatial
correlation between the pixels. The interpolation operators of the horizontal and vertical
directions of interpolation G pixels are designed in combination with the color correlation, and the
weighting factors of the two directions are established by the gradient information to realize the
G-plane interpolation. Then, the interpolation function is constructed according to the symmetry
and color correlation of the known R pixels around the G pixels, and the R-plane interpolation is

performed with the color difference formula. The B-plane interpolation is completed by the same
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method for the R-plane. Once the interpolation is completed, centered 3 X3 neighborhood of each

interpolation result is modified. Then the weighting factors of eight directions are constructed by

gradient information, and the weighting coefficients are determined by the spatial position of

pixels to eliminate the interpolation error caused by irregular edges and textures. Compared with

EET method, the color image’s peak signal to noise ratio of Bayer-CFA increases by 0. 57 dB and
the color space difference of S-CIELAB decreases by 0. 23. Bayer-CFA reduces the false color by

gradient correction, and effectively weakens the sawtooth by interpolating along the edge

direction to preserve the image edge details.

Keywords: color filter array interpolation; finite difference; image gradient; image correlation
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19 36.54 42.91 35.29 36.66 36.02 36.59 35.47 36.73 1.56 0.58 2.29 1.25 2.01 1.43 2.16 1.14
20 38.95 35.99 38.70 37.91 38.29 37.67 38.85 39.46 1.12 2.79 1.54 1.84 1.47 1.86 1.22 1.02
21 35.92 33.62 35.72 35.96 35.80 35.88 35.87 36.49 1.62 3.22 2.26 1.99 2.27 2.19 2.26 1.49
22 36.85 34.78 36.45 36.82 36.67 36.80 36.60 37.14 1.55 2.97 2.17 1.87 1.92 1.95 1.97 1.36
23 40.95 34.05 41.68 42.37 41.72 42.52 41.91 42.51 1.02 4.71 1.22 1.02 1.18 0.85 1.14 0.88
24 33.69 21.06 33.76 33.93 33.70 33.82 33.94 34.75 1.67 5.36 2.36 2.04 2.25 2.02 1.76 1.54
i 37.24 36.02 37.11 37.51 37.21 37.31 37.23 37.81 1.63 2.46 2.09 1.62 1.97 1.79 1.88 1.40

http: // zkxb. xjtu. edu. cn




138 [ |

553 8

24 L FEE S Kodiml . Kodim2 , «+- -+ .Kodim24,
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SCHR (12 1% Kodim23 3R 13 T i K repswe Al 1 /71
AEG s % Kodim2, Kodim4, Kodim8, Kodiml2,
Kodim18,Kodim19 iX 6 W& &%, SCHik[4 #3845 T i
U B2 AR AR (B PR BEAR A B2 g . X Ho Al KR CFA
SR A B s Bayer-CEFA Jr X HA 19 16 18 4]
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repsse FEME AN AE, FY{E . UL BB W8 A
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