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High-precision parameter extraction algorithm of laser alarm

ZHANG Zixuan'**, ZHANG Rui"*’, ZHANG Zhuogqi**, NIU Jiagi>’, HAO Ruichang™’,
WANG Zhibin>*, LI Mengwei’
(1. School of Information and Communication Engineering, North University of China, Taiyuan 030051, China;
2. Shanxi Engineering Research Center of Optoelectronic Information and Instrument, North University of China,
Taiyuan 030051, China; 3. Institute of Frontier and Cross Science, North University of China, Taiyuan 030051, China)

Abstract: The laser warning system performs warning positioning by extracting the relevant parameters of
incoming laser, and its angle positioning accuracy is directly related to the battlefield survivability. In order to
effectively improve the angle positioning accuracy of the laser warning system, an algorithm for high-precision
measurement of incoming laser parameters was proposed based on the principle of grating diffraction laser
warning. Firstly, the laser warning system was calibrated, and the 0-level spot center of the diffraction spot
calibration image was accurately extracted by Gaussian fitting. The laser angle of the future attack was fitted
with the spot center of the corresponding angle. According to the fitting results, the angle parameters of the
incoming laser corresponding to the diffraction image of the spot at any angle were determined. The
experimental results show that the azimuth measurement error is better than 0.29°, and the pitch measurement
error is better than 0.38°. The algorithm effectively improves the measurement accuracy of the laser warning
system.

Key words: laser alarm; parameter extraction; Gaussian fitting; surface fitting
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Fig.1 Schematic diagram of grating diffraction laser alarm
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