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Real-time color reduction algorithm based on Bayer format
WANG Lu, XU Hong-ji, WANG Ruo-xi, SUN Chang, CHANG Yu-chun”

(College of Electronic Science and Engineering . Jilin University.,
Changchun 130012, China)

Abstract: To achieve the accurate real-time restoration of Bayer image from the output of large area
array and high frame CMOS camera, restore its true color and reduce the color distortion of the whole
image (especially the edge image), this paper proposes an algorithm that can accurately restore image
colors as well as minimize complexity of algorithm. Firstly, the algorithm preprocesses the target im-
age, thatis, expands the image and use a unified algorithm to restore the entire image to reduce the a-
mount of computation of channel of pixel at the image edge. Then the improved gradient interpolation
is used to calculate the horizontal edge gradient value and vertical edge gradient value in a 5X5 neigh-
borhood. Then, the direction of border is arbitrated by counting the sum of the two direction gradient
values. Finally, the interpolation of G component is used to restore the other two components, which
can greatly reduce the distortion of color introduced by the conventional algorithm. The proposed algo-
rithm is evaluated by using MSE and PSNR methods. The proposed method can improve the color re-

production of images, sharpen the edges of images, improve the computational efficiency. and reduce
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the color distortion. This method can achieve 12k X5k @ 10 {/s image data real-time color restoration.

This algorithm is not only superior to the traditional algorithm, but also beneficial to the use of FPGA

to realize the real-time color restoration of high-speed image data.
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Fig.1 Bayer format image diagram
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Fig.2  Distribution diagram of pixel values before

image expansion
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Fig.6 Flow diagram of the hardware implementation of the algorithm
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