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Research on the anti stray light algorithm for shield guided laser target

Huang Zhe ,Zhao Shiyi,Zhou Weibin,Xu Yeqian,Shen Xiaoling

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

Abstract: Aiming at the problem that the shield guided laser spot cannot be accurately recognized due to the interference of stray light in
the construction site. To address this issue, an anti stray light algorithm based on the digital image processing is proposed, which utilizes
the pulse characteristics of guided laser. Firstly, the relationship between the exposure time of the industrial camera and the laser pulse
period is analyzed. Two images before and after the guided laser pulse can be effectively acquired in the stray light environment by
adjusting the exposure time of the industrial camera. Then, the difference of two frames of images to obtain the target spot. Finally, the
appropriate structural element is used to corrode the residual shadow in the image to completely eliminate the adverse effects of stray
light. Experimental results show that the recognition accuracy of guided laser spot is better than 93.75% by using the anti stray light
algorithm within the applicable distance of laser target. Compared with the other anti stray light algorithm, the recognition accuracy is
improved by 21. 87% , 23.13% , and 26. 87% , respectively in short, medium and long distance, which can meet the requirements of
shield guided construction and has a good application prospect.
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Fig. 1  Work principle of the laser target
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Fig. 2 Stray-light sources of construction site
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Fig.3 Pulse sequence diagram of the guidance laser
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Fig.4  Acquisition principle of the guided laser spot
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Fig. 5 Sample of the guided laser spots acquisition
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Fig. 6 Schematic diagram of inter frame image difference
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Fig.7 Result of the inter frame different method
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Fig. 8 Result of image binarization
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Fig.9 Schematic diagram of erosion operation
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Fig. 10 Result of erosion calculation

PR AR SCAE AL A0 2% Ol 35 358 04[] i), ) 4k 3l 3R
30 Hz JRSNIREE N 5 mm (9 9R 3025 B R BUNR 3 2R 5%
TEPIFHERSE AR B B TS D0 T, XA SCRE R AT 52, 52
Bk BB AR  WOLAREE |2 b AR T LM &
e, HEARS IR 1 i,

SCIRIAETANE 11 B, B B OB T T HE A S
iR

177
x1 ERASH
Table 1 Technical parameters
W2 HARSH 1l
IHEE pixel/ 1 280x1 024
Tl AL iR BASLER acA1300-60gm
1B & /%10 130
1B 1 ARG/ (©) <0.01
w5 Leica TS16
W FEORG B2 2 mm+2 ppm
EoviT)e
FASEL/ (") 1
MRS/ mm 0.1
W LED H6AT A 600
Trat 4L MBSk IR A 6
PRENITA/ He 30
PRl B
PRNFE/mm 5

& 11

Fig. 11  Experimental environment
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Fig. 12 Recognition results of guided laser recognition at different measurement distances
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Table 2 Comparison of recognition results of the guided laser spot
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Fig. 13 Fitting curve of distance-recognition accuracy
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