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Abstract

The concept of information entropy has been widely applied in various fields. Recently, in the field of image
processing, many technologies applying the concept of information entropy have been developed. As the
importance and demand of computer vision technologies increase in modern industry, real-time processing must
be possible in order for image processing technologies to be efficiently applied to modern industries. Extracting
the entropy value of an image is difficult to process in real-time due to the complexity of computation in
software, and a hardware structure of an image entropy filter capable of real-time processing has never been
proposed. In this paper, we propose for the first time a hardware structure of a histogram-based entropy filter
that can be processed in real time using a barrel shifter. The proposed hardware was designed using Verilog HDL,
and Xilinx's xczu7ev-2ffvcl1156 was set as the target device and FPGA was implemented. As a result of logic
synthesis using the Xilinx Vivado program, it has a maximum operating frequency of 750.751 MHz in a 4K UHD
high-resolution environment, and it processes more than 30 images per second and satisfies the real-time
processing standard.
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Fig. 2. Hardware architecture of Entropy filter based on
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Fig. 4. Entropy Calculation’s circuit.
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Table 5. Summary of Xilinx Synthetic Result.
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CLB Logic Utilization Utilization

CLB Register(#) 460,800 18,869 4.09%
CLB LUT® 230,400 16,512 7.17%
Minimum period(ns) 1.332

Maximum Freq(MHz) 750.751

* The EDA tool was supported by the IC Design Education
Center.
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