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Implement of system for color image enhancement in
real-time based on FPGA

ZHAQ Jian'" , ZHAO Fan'?, QU Feng'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049 ,China)

Abstract: In order to enhance the color images in real time, this article proposed an algorithm of piece-
wise stretching based on interpolation. Firstly, the RGB color image is converted into HSV space. In
this space, the histogram of the image is stretched based on interpolation. By using this method to en-
hance the image, the details of the image are more rich, the image clarity is improved obviously and
the visual quality of the images has also been significantly improved. Gray average gradient value of
enhanced image after this algorithm is 1. 95 times than histogram equalization. In this paper, field
programmable gate array (FPGA) is used as central processor. By using of parallel processing and
pipelining technology, we completed the conversion of the image space and the algorithms of real-time
image enhancement, simplified system design, and make the processing system more compact, the

operation more reliable. The paper also gives the system functional modules. After debugging, this
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system could complete the processing of data 30 X1 024 X1 024 X 24 bit per second. Compared with

the traditional image enhancement algorithms thus as the histogram equalization, this algorithm re-

duced the time about 0. 807 ms. The system has the characteristics of high integration,fast image pro-

cessing speed and strong real-time.
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