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Rapid extraction algorithm of laser alarm spot center based on
projection segmentation

WU Zhentao'?, ZHANG Rui*’, LI Wenyue®', CHANG Yanxiang*, WANG Yaqi*’,
YANG Shuai*’, XUE Peng*’, WANG Zhibin'?
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engineering, Taiyuan Shanxi 030051, China; 4. Military Representative Office of military equipment
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electrical and control engineering, Taiyuan Shanxi 030051, China)
Abstract: In order to solve the problems of missed alarm and slow response speed in the existing laser alarm
system due to untimely data processing, a rapid extraction algorithm of spot center based on projection
segmentation was proposed. According to the characteristics of the horizontal uniform distribution of spots at
all levels in the diffraction images, a method of rapid extraction was proposed by projecting to the coordinate
axis and calculating the center coordinates of light spot respectively. The proposed algorithm was deployed to
the FPGA hardware system, so as to enable the alarm system to complete the task of extracting the center
coordinates of the spot within a frame image transmission cycle, which improved the image processing
efficiency and realized the efficient alarming. Experiments show that the maximum error of spot center
coordinate extraction is 1 pixel, and the response time of the alarm system is 17.453 ms. By optimizing the

image processing algorithm, the response time of the alarm equipment is shortened, and the rapid and accurate
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alarm of the incoming laser is realized.

Key words: laser alarm; projection segmentation; image processing; FPGA
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Fig.2 Block diagram of laser alarm system
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