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Aerial image enhancement processing based on FPGA
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Abstract: In order to enhance the image details and improve image contrast, this paper presents a con-
trast stretch sub-layer segmentation algorithm. First, the histogram is divided into four sub-layer
equally according to feature of the histogram. In each sub-layer, the sub-layer are expanded or com-
pressed on the basis of the probability density of gray value. In order to prevent the gray area being
overly compressed or stretched, the constraint factor ¢ is introduced. By applying field programmable
gate array (FPGA) as the central processor, the algorithm is modeled on combination of logic mode-
ling. Based on the histogram statistics results, the algorithm can be completed in a single clock cycle,
and the time was reduced by 5X 10’ ns compared to the pipeline operation. This system can meet the
requirements of real-time processing for 50 frames/s image processing and has high integration, and
high image processing speed and real-time features.
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Fig.1 Sub-layer segmentation
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Fig. 2 Sublayer range constraints
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Fig.5 Immediate action of combinational logic
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Tab.1 Performance evaluation of three performances
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