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The detecting technology of the laser spot position in the

underground pipeline detection instrument

LIU Tao-tao, WANG Gui-hua,ZHANG Jin-tao,ZHANG Tian-yu, YANG Xu, XIN Jia
(School of Electronic and Optical Engineering, Nanjing University of Science and Technology ,Nanjing 210094 , China)

Abstract:To detect the three-dimensional distribution of underground pipeline, the laser spot variation on imaging

screen is collected by camera. The method is of higher precision and more sensitive response. Five fixed points at the

edge of the imaging screen are designed as the key points of scale calibration. The position of the five projected light

ellipse and the laser light spot is obtained by collecting the images of the laser projection screen and the image process

method. The data is more stable and reliable, compared with the previous method which detects the position of the la-

ser spot related to the entire image. The technology improves the detecting accuracy of the three-dimensional detective

instrument of the underground pipeline.

Keywords : three-dimensional pipeline detecting; laser spot position; position sensitive detecting; digital image pro-
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Fig. 1 Measuring principle illustration

PRIASAE S 18 7% Bl I, 554 B2 1] B SR SO 5
G, ok A BRI DB O o7 B AR B, T
MR AR R C R RYARER 193] — R B B
HRFRAE L, R 2R AU A LT O AT A5 B 4k
W) =4eo0 A o RGP FZ AL FE R A Linux
RG . OpenCV RN, iR AR Linux &G4
Az ATye it 7 EE, OpenCV T3 HLALGE 4 45 5
BRI FRER T A BR T

SRR ARBYCR AL B EUR AN 2 (a) PR, H:
ARG A HUBREZE A8 N BE , NI R B L LR B Y
KM O T AR B EROGIE, et bE % & E
125 it 2 E R B B A% 5l AP RN 8] 22 ] 1Y) A
IR T8 2 TSR B S /ML, A B /M R o
TERUB AR TR — AR b B BAR o CH AR X
VR RSEZS2%, RDRI € 45 7 M A AL PR R 1%
[ SCE PRI o A/ IR b A DA R AR T K
T AH EEHRR , I Ol 90°, R 2k A i — 14>
FLAA AR AR TRIA— /IR (B i 7E 4 R E SRy B —
£

6CMOS FEfgfEmk4%%

3 EKAERIE

A F G A PR R B SRR LR E A
TOAL B A/ 5 57 B SR IR A s 28 8 RE BB
AR PRI R R R A bn 2R 5 4 8 AR AR R AR B
[ RS TR IR . B AR ML E 2R A K AR
3 3 SR B PP T AR A A 15O Ak BIZ IR (5 A5 B4 15
DL BRI A8 2 B0 B AR AR 2 O ik . R
Pl PR R ([ A5 A ok K B8 2R AT i
O PP (L 08 IR R o T 5 DR Ak B 7 28 8 vy
RUEATIZ R AL PR X RE AL BRI ) ROR 18 ] 2
(b)s

(a) REERIEME (b) FisLE = i R
K2 JEths K TAk B S i R
Fig. 2 Original and preprocessed images
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Fig. 3 Treshold segmentation and contour extraction of images
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Fig. 4 Binarized and numbered pixel images
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Fig. 5 Details of the top left corner
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Fig. 6 Frist time contour extraction and centroid extraction images
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Fig. 7 Centroid from twice filtereal contour and

the corresponding coordinates
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Fig. 8 Scatter plot of spots ,ellipse and origin in discrete time
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