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An Improved Spot Centroid Positioning Method Based on Gaussian Fitting Method

LIU Chengshuo, HUANG Zhe, ZHANG Langing, LI Chunyan

(College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: In order to improve the accuracy of positioning the centroid of the spot, an improved method based on Gaussian

fitting method was proposed. Firstly, the region of interest(ROI) was obtained by threshold segmentation to increase the
contrast, then the grayscale map was equalized to improve the resolution of the laser spot image, and finally the Gaussian
fitting method was used to process the grayscale image, the Blob analysis method is used to segment the foreground and
background of the image, which is conducive to noise reduction and laser spot extraction. By comparing the traditional spot
centroid positioning methods and analyzing the advantages and disadvantages of different algorithms, the experimental
results show that the standard deviation of the improved method is less than 0.35 pixels, and the peak-to-peak is less than 1.8

pixels, and the stability is significantly better than that of the traditional spot centroid positioning methods.
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Fig. 1 Experimental scenes
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Fig. 2 Laser spot image
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Fig. 3 Centroid extraction results
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Tab. 1 Statistical results of spot centroid coordinates under

different algorithms
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Tab. 2 Average solution time of spot centroid coordinates
under different algorithms
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