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Realtime luckyregion fusion algorithm based on FPGA
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Abstract ; Atmospheric turbulence has random effects on the resolution of optical target images. The luck-
y-region fusion (LLRF)is an image synthesis technology aimed at atmospheric turbulence that affects ima-
ges, it synthesizes a clear image by selecting high-resolution parts from a series of short-exposure ima-
ges. The LRF algorithm is relatively simple to implement on desktop computer, but it is only a method of
post-processing, without real-time performance. This paper introduces an LRF algorithm and its system
implementation technology for real-time extraction, partition processing and synthesis of gray-scale image
streams. According to the characteristics of field programmable gate array (FPGA) digital signal pro-
cessing,a real-time LLRF algorithm suitable for FPGA processing is proposed. The algorithm is logically
designed with a hardware description language,and it is embedded in a small and medium-sized FPGA, so
as to form a compact LRF processing system of pure hardware. The system was tested through simula-
ted sequence images and short-exposure sequence images taken in the laboratory. The results show that
the proposed real-time LRF algorithm is feasible,and the implemented FPGA system can realize the re-
al-time dynamic fusion of lucky regions of the input gray-scale image sequence,and finally obtain a high-
resolutionfusion image.
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Fig.7 The result of the LRF algorithm MATLAB processing: (a) The best frame in the sequenceof images;

(b) The worst frame in the sequence of images; (c) Arandom frame in the sequence of images; (d) Restored image
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function values for each image

Image Average gradient Variance EME
Fig. 5(a) 4.7191 19. 4294 10. 5051
Fig. 5(b) 2.5352 14.7417 9.8415
Fig. 5(e) 3.9628 17.686 8 10.0571
Fig. 5(d) 5.4397 20.8749 11. 2538
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Fig.8 The LRF algorithm system simulates the image processing results:

(a) Schematic of input simulation image;

(b) Restored image returned to MATLAB; (c¢) Restored image displayed by HDMI
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Fig. 9 LRF algorithm system sequence short exposure image processing results: (a) 10 frame output results;

(b) 100 frame output results; (c) 400 frame output results; (d) 900 frame output results
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