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Infrared image clarifying and FPGA implementation

based on dark channel prior

Li Na, Deng Jiaxian, Cui Yani, Chen Baodan"
(School of Information and Communication Engineering, Hainan University, Haikou 570228, China)

Abstract: In order to solve the problem of low contrast between the target and the background and blurred
details in infrared images, an improved infrared image clearing algorithm based on dark channel prior theory was
proposed and FPGA was used to design the hardware system of the proposed algorithm. The dark channel image
was obtained based on nonlinear filtering of the current pixel and the neighborhood data of the input image.
Moreover, the correction function was used to optimize the transmission to generate a look up table. Then the
transmission was looked up in the look up table and the proposed algorithm enhanced the image with the
atmospheric scattering model, thereby reducing or eliminating the block effects and the color distortion of the sky
or other bright areas generated by the traditional dark channel algorithm. The design of FPGA hardware could
work with an estimated frequency of 188 MHz by occupying only 4% of LUT and 8% of I/O resources, which
was much higher than the operating frequency of 27 MHz of the camera used. Therefore, the design was realized
to meet the requirements of real-time application of video images.
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Tab.2 Comparison of implementation results of the proposed work with the existing works
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Tab.3 Infrared image quantitative evaluation result of different algorithm processing

Image 1 Image 2

e PSNR e PSNR
Original infrared image 0 22.7104 0 22.6584
He algorithm with block effect 2.1031 20.8784 4.7996 20.3565
Wan algorithm 0.0412 22.5418 0.1318 22.4613
He algorithm after soft mapping 2.0449 21.0164 3.8656 20.4240
Proposed software algorithm 2.6203 22.3909 3.3664 22.6171
Proposed hardware algorithm 1.1272 22.1199 2.0592 22.4859
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