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Edge-directed Bicubic Color Image Interpolation

ZHOU Deng-Wen' SHEN Xiao-Liu'

Abstract Image interpolation becomes very important because various low-cost digital cameras and camcorders have
spread widely. Most of the existing image interpolation methods are geared to gray images. Interpolating a color image
is usually implemented by the componentwise interpolation scheme using gray image interpolation methods, which is
insufficient and results in additional artifacts. In this paper, a novel edge-directed bicubic color image interpolation method
is proposed. Our method is an extension to the classical bicubic convolution interpolation. Our improvement includes:
considering the correlation between color channels; giving a new method of color edge detection and a novel scheme
estimating the missing pixels. The proposed method can well preserve the edges and textures, and noticeably suppress
common artifacts such as blurring, blocking and aliasing in interpolated images. The experimental results demonstrate

that it outperforms significantly the bicubic interpolation in terms of both objective and subjective measures.
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Fig.1 The original LR image (left) and its upsampled
version (right) (The solid dots are the known LR image

pixels and the circles are the missing HR image pixels.)
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the known LR image pixels and the circles are the missing

HR image pixels.)
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Fig.3 Interpolation in the second pass (The solid dots
are the known LR image pixels. The black squares are the

estimated pixels in the first pass.)
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Table 1  Comparison of CPSNR, (dB) among different

algorithms for 2x zoom
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Mountain 23.58 23.48 22.71 23.55 23.71
Airplane 29.62 29.67 29.59 29.54 30.66

Parrot 32.68 33.25 33.07 32.25 34.20

Lena 32.07 32.30 32.19 31.96 32.89
Monarch 29.43 30.04 30.61 29.17 31.22
Average 29.61 29.88 29.75 29.43 30.71
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