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FPGA design of image enhancement algorithm based
on illumination-reflection model

Huang Qiaojie * , Deng Huaqgiu™ , Liu Jiancheng "

( *School of Intelligent Engineering, Guangdong Agriculture Industry Business Polytechnic, Guangzhou 510507 )
( ™ School of Physics and Optoelectronics, South China University of Technology, Guangzhou 510640 )
Abstract

In accordance to the application requirements of video image enhancement and the diversification of video
scenes, a low illumination image enhancement algorithm based on illumination-reflection model and its hardware re-
alization are proposed. Firstly, the brightness image is decomposed into illumination component and reflection com-
ponent, and the estimated illumination component is adjusted nonlinearly to synthesize a new brightness image.
Secondly, the adjustment coefficient is introduced to compensate the illumination estimation to adapt to different
scenes. Finally, the algorithm is implemented on the field-programmable gate array (FPGA) hardware. The results
of hardware implementation on Altera EPACE40F23C8 FPGA show that the subjective and objective processing
effects have been improved obviously by the proposed algorithm, and meet the real-time enhancement processing
applications of low-illumination video images in different scenes.

Key words: illumination-reflection model, image enhancement, field-programmable gate array ( FPGA) ,

nonlinear mapping, illumination estimation, lookup table (LUT)
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