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A Study on the Development of FPGA Design and Hardware/Software
System based on Infrared Image for Real-time Image Processing
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Abstract

This paper presents development HW/SW (hardware/software) and FPGA (filed-programmable gate array) design scheme for
real-time image processing system based infrared image. It describes hardware and software development for real-time image
processing, communication packet structure, and block diagram for real-time image pre-processing. Furthermore, this paper proposes
an FPGA design scheme to improve the quality of infrared images. The scheme uses a non-uniformity correction scheme with a
two-point NUC scheme and a defective pixel correction scheme that replaces the average value of the surrounding pixels in the
pre-processing control stage. The results of the experiments compare and evaluate the quality of the infrared images obtained using
the non-uniformity correction and defective pixel correction schemes. It can be seen that the quality and resolution of the infrared
image to which the non-uniformity correction is applied is improved compared to the original image. It also shows that the
infrared image to which defective pixel correction is applied in non-uniformity correction is observed as an improved image
compared to the infrared image to which only non-uniformity correction is applied.
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Fig. 1. Real-time image processing for hardware block diagram
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Fig. 9. Resolution of infrared images using USAF, (a) Infrared original image, (b) Infrared image performed with non-uniformity correction, (c)
Infrared image performed with non-uniformity correction and defective pixel correction
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