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Research on a new anti-distortion laser spot detection algorithm

WU Qi-yuan, LI Wu-sen, CHEN Wen-jian
(School of Electronic and Optical Engineering, Nanjing University of Science and Technology , Nanjing 210094 , China)

Abstract: In order to study the settlement and horizontal displacement inside the dam,a precise micro displacement
measurement device is designed. Among them, the laser spot displacement detection algorithm based on two-dimen-
sional image processing is an important component of the device. In this paper,an anti distortion laser spot center de-
tection algorithm is proposed,in which the image of the divergent part of the spot is derived by threshold segmentation
of the original spot,which is denoised and smoothed through closed operations and Gaussian filtering. Then, edge de-
tection is performed using the sobel operator to obtain a smoother edge contour. Finally, the anti-distortion laser spot
center detection algorithm is processed to determine the spot center. At the same time, a series of laser spot images are
collected through experimental equipment,and processed and compared with the traditional laser spot center detection
algorithm and the anti-distortion laser spot center detection algorithm. The results show that the anti-distortion laser
spot center detection algorithm has the highest accuracy and effectively eliminates the influence of the aberration of the
remote spot on the spot center calculation.

Keywords : dam monitoring;laser spot center detection ; micro-displacement measurement
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Fig. 1 Close-up laser spot image
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Fig.2 Close-up laser spot gray level 3D distribution
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Fig.3 The change of laser spot as the distance

from laser source to target increases
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Fig. 4 Calculation process of anti-distortion laser
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Fig. 9 Comparison of errors among different

algorithms at different distances
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Tab. 1 Comparison of processing results of spot algorithms at different distances

PR JRPEEE % LIk e grS PO AL i
e 10 m 20 m 30 m 40 m 10 m 20 m 30 m 40 m 10 m 20 m 30 m 40 m
R? 0. 998 0.992 0. 983 0.971 0. 996 0.991 0.977 0. 954 0.998 0.992 0. 987 0.976
MAE/mm 0. 145 0.275 0. 439 0. 509 0. 144 0.372 0.517 0.778 0.129 0.255 0.417 0.497
RMSE/mm 0. 080 0. 138 0.177 0.261 0.076 0.213 0.363 0. 501 0. 063 0.114 0.171 0. 256
5 & i safety monitoring of high face slab rockfill dams in China
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