o R TR

Optics and Precision Engineering

16 % 558
2008 4F 8 1

Vol.16 No. 8
Aug. 2008

XEHS 1004-924X(2008)08-1429-07
ET PSD Ht TE&RMKE R IT S o

WHE.FTR.FTE . HER
(LigAF Wl TR 5 B3k, £ig 200072)

FE AL E BURIE (PSDY M BT 8 AL A AL R T A A 1% B . 30l I 3 25 B Wy A AT IR
A AR T L, HETIT0L A A B T R L T L. TR DN S AN 52 T Lk B TR B L A R EE R ] L BE B Y
M 3E FF AR 80~130 mm .45 il 242 50~1 000 m (YR LR . 3k BEIMIE Ay (19 554 A5 H S B I 5 A /K7 5 1) 1
F R 2500 7. 45 % S 7 1) R IR IR 22 1,07 %,

X B WEEHABHETE.RXTEXRMAKNME

thE 4 %2 . TP242. 3; TP212. 12 CERARIRED : A

Design and analysis of underground pipeline detecting system based on PSD
SHEN Lin-yong, LI Ya-min, ZHANG Ya-nan, QIAN Jin-wu
(College of Mechatronics Engineering and Automation , Shanghai University , Shanghai 200072, China)

Abstract: With combination of a Position Sensitive Device(PSD) and other components, a kind of de-
tecting system in interpostion was developed for detecting underground pipeline. The system detected
the orientaion data at different measuring sites to obtain the orientations of underground pipeline by
walking along the pipeline, which could be used in those pipeline with inter diameter of 80 ~130 mm
and bend diameter of 50~1 000 m ignoring the burying depth, the concentration of pipeline and other
environments. The analyzing results of experiment show the relative error of the detecting method is
7.45% in horizontal orientation and 1. 07% in vertical orientation.
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Fig. 1 Concept illustration of system
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Fig. 2 Measuring principle illustration of PSD
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Fig. 4 Principle illustration of calculating deflection angle
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Fig. 5 Principle illustration of calculating deflection angle

B: between tangents when pipeline bends in space
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Fig. 6 Structure diagram of measuring system
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Fig. 7 Principle illustration for calculating A; and A,
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Fig. 9  Experiment for angle error of measuring sensor
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Tab.1 Angles measured along X and Y axes
W A ﬂﬁmﬁgﬁj E%%ﬁj
(xy—20/d) X180° /% (y1—yo/d) X180°/x

1 2.86 25+0.003 18 2.773 9£0.004 13
2 2.137 3+0.002 23 2.074 3+0.004 92
3 1.417 040. 001 02 1. 387 840. 006 00
4 0.702 7£0.001 07 0.700 5£0.003 16
5 —0.709 7£0.001 27 —0.700 8£0.005 34
6 —1.427 1£0.002 16 —1.409 7£0.002 71
7 —2.144 1£0.001 32 —2.117 1£0.005 28
8 —2.86 43+£0.004 33 —2.838 9£0.005 78
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Fig. 11 Two-dimension projection drawings of pipeline
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