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ABSTRACT

A number of algorithms for improving the image quality of low light images have been studied using a single image
or multiple exposure images. The low light image is low in contrast and has a large amount of noise, which limits the
identification of information of the subject. This paper proposes the hardware design of algorithms that improve the
quality of low light image using 2 multiple exposure images taken with a dual camera. The proposed hardware structure
is designed in real time processing in a way that does not use frame memory and line memory using transfer function.
The proposed hardware design has been designed using Verilog and validated in Modelsim. Finally, when the proposed
algorithm is implemented on FPGA using xc7z045-2ffg900 as the target board, the maximum operating frequency is
167.617MHz. When the image size is 1920x1080, the total clock cycle time is 2,076,601 and can be processed in real
time at 80.7fps.
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Fig. 2 Input images (a) LET image (b) SET image
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Fig. 3 Transfer function using LET image characteristics
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Fig. 4 Transfer function using SET image characteristics
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¥1& Xilinx VivadoE o]&3sle] B3 HI-U}
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Programmable Gate Array)2 LA Wo] HHE0]
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Table. 1 Summary of Xilinx Synthetic Result

Device xc7z045-2£fg900
Slice Logic Utilization | Available | Used Utilization
Slice Resister 948,480 4,894 1%
Slice LUT 474,240 4,727 2%
Minimum period(ns) 5.966ns
Maximum Freq(MHz) 167.617MHz

* The EDA tool was supported by the IC Design Education
center(IDEC), Korea.
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