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High precision center measurement of far-field laser based on
improved Zernike moments
YU Xiang', FU Rongguo', HUANG Mingzhu', GAO Jianpo', LYU Xing',
MA Lingyun', ZHANG Huanan', YANG Qi’

(1. School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094,
China; 2. Electric Power Research Institute, State Grid Shanxi Electric Power Co., Ltd., Taiyuan 030001, China)

Abstract: Aiming at the features of nonuniform distribution and irregular shape for far-field laser spots, a
measurement method based on improved Zernike moments was proposed to identify the far-field laser spot
center. Firstly, the image was denoised by bilateral filtering. Then, based on traditional Zernike moment
subpixel edge detection, a new logistic edge detection model and step threshold adaptive extraction method
were used to improve the accuracy of actual edge recognition,as well as reduce the manual misjudgment of
step threshold. Finally,the least squares ellipse fitting was used to obtain the high-precision laser spot center.
This method has a single frame error of about 0.5 pixel in far-field laser center detection, and a continuous

multi-frame center deviation fluctuation of less than 1 pixel, which has high accuracy and reliable stability.
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Fig.3 Experimental diagram of far-field laser

spot center detection system
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