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High Speed Acquisition and Real-time Processing System for Laser Communication Spot Image
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Abstract In order to solve the technical problem of high real-time beacon acquisition, tracking and alignment in laser communication
system, a high-speed laser spot acquisition and processing system based on FPGA is designed. Firstly, the hardware circuit of laser
spot acquisition and processing is designed by using high-speed camera and FPGA. Then, median filtering and morphological filtering
are used to suppress the background and enhance the target. Finally, the centroid and centroid of the spot are calculated respectively for
the filtered image, and the centroid position of the spot is transmitted to the control system by weighted averaging. The fast mirror is
controlled to track the target. The real-time extraction pixel resolution of the system is 256 x 256, and the frame rate is 10 000 Hz.
The experimental results show that the designed system can process the ultra-high {rame rate images containing laser spot targets in real
time and improve the closed-loop control bandwidth based on fast reflector.
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