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Centroid extraction of femtosecond laser ablation spot based

on multiple normal distribution

WANG Fu-bin,LIU Meng-zhu, LIU Jin-wang

(College of Electrical Engineering,North China University of Science and Technology , Tangshan 063210, China)

Abstract: In the process of monocrystalline silicon processing, femtosecond laser is accompanied by plasma-derived

luminescence , which is shown in the form of laser spot. Laser ablation effect is affected by laser pulse energy, optical

setting , material properties and environmental parameters. The selection of parameters is the key to realize the ideal

machining,so the paper introduces the extraction of the centroid of the spot and studies the variation rule of the spot to

improve the machining precision. Commonly used centroid extraction algorithm are gray mass center method, gauss

curved surface fitting and so on. However,due to the influence of noise,the light gray peak deviations may occur,and

the extracted center of mass has a larger error compared with the real center of mass, thus introducing the multivariate

normal distribution and fitting Gaussian surface in multiple directions and estimating centroid by maximum likelihood

method , the accuracy is greatly improved.

Keywords : femtosecond laser;ablative spot;centroid extraction;maximum likelihood estimation of multivariate normal

distribution
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Fig. 1 Centroid localization of light spot
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The row coordinates of the center of mass
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The column coordinates of the center of mass
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