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Hardware acceleration design and implementation of color
interpolation algorithm based on HLS

PAN Xiao-ying', LI Chen-chen'”*, WANG Hao*, XUE Yu-feng'
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Xian University of Posts and Telecommunications, Xian 710121, China;
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Abstract: To quickly and efficiently implement a color interpolation algorithm on the FPGA platform
and get a high-quality color image, an improved color interpolation algorithm is designed and imple-
mented using Xilinx high-level synthesis tool HLS. The algorithm combines the bilinear interpolation
algorithm and first-order differential edge oriented interpolation algorithm to complete image color in-

terpolation. The first-order differential edge oriented interpolation algorithm is used to calculate the
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missing color components for the pixels with R component and B component as the center pixel
points, and the bilinear interpolation algorithm is used to calculate the missing color components for
the pixels with G component as the center pixel points. The algorithm fully considers image edge in-
terpolation and FPGA hardware resources, which can restore a Bayer format image and restore full-
color image. Compared with the traditional FPGA development, this paper uses HLS to shorten the
development cycle and improve development efficiency. The experimental results on the Kodak dataset
show that the color peak signal-to-noise ratio (CPSNR) of the improved color interpolation algorithm
is 4 ~ 6 dB higher than that of the conventional algorithm, and the image aliasing and edge blur are

reduced. This algorithm takes up less FPGA resources and can realize real-time image color interpola-

tion.

Key words: color interpolation; Vivado HLS; FPGA; hardware acceleration
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Fig.5 Image acquisition and color restoration system
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