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Abstract: To realize the remote detection of the leak of a buried natural gas pipeline by an airborne la-
ser,a helicopter-borne laser autonomous positioning method for the buried natural gas pipeline was
presented. Based on the position and attitude of the carrier aircraft obtained by an airborne GPS and
an inertial attitude measurement system, the laser autonomous positioning point of the pipeline was
obtained based on the known location information and by the space vector method. Furthermore, the
azimuth and pitch angles of the airborne laser were solved through the coordinate transformation. Fi-
nally,driven by the mechanism, the laser-guiding positioning of the pipeline was fulfilled. With appli-
cation of the laser clamping alignment mechanism independently developed by ourselves, the ground
point-fixed experiment proves that the proposed algorithm can offer the accuracy of the ground posi-
tioning by 6.9 m,and it will be more accurate when the precision of the carrier aircraft attitude and the
position sensor is further improved. Experiments demonstrate that the algorithm is suitable for the re-

mote detection of the buried natural gas pipeline by airborne lasers.
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Fig.1 Remote helicopter-borne laser detector
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Fig. 2 Diagram of orientation point
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Fig. 3 Sketch map of coordinate “WGS-84” and
“East-North-Sky”

) EM AR FR (D)

S S AERAL 0, o TR LA Bl ) A7 CRP
TR HT BRI A T7) sy Bl ET TRAT A G0 1 i
(PR WA m) s = e BT o SRy 4l JF
A F A AR R (8 KD . MR ARE g if, H R
JE S AR AR T A G M OF A AR bR R BE 2

B T i e ' R T B [ 3% AE A I
SR 50 AR 2 Z5 4 B E SO o 5 6 A LA Bk
J5 1) 2 2 s ) A MBS B o E L 38 B SR L 3
SCARAR A DL KL o Bl AT y il BT o O Y F- TE
= 11 S 7 1 NS T o
2.3.2 AAriEpD

A TE IR OB ARG I e — B RIE R G AL ok
MY ZRALAL S LA AE B B E BB b
TE 5 55 RS g 20T A bR 4 ae R S IO e
B 7 SE AR RIREAD A1y £ fige L LI 4

’ e abfd e
WGS-84 AR ki
ﬁ) :_,JJ :) He§ Ty i
b Hebi Ybr R T i

M4 Aebn R 2

Fig. 4 Process of coordinate transformation
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Tab.1 Values and directions of rotation angles
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Tab. 2 Locations and attitudes of device
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8 ] fmo AL IREE
1 3731.9309112204.29758 81.1 15.2 5.3 0.3
2 3731.9309112204.29758 81.1 96.3 5.8 3.3
3 3731.9408212204.27654 81.1 943 5.0 2.3
1 3731.95056 12204, 29604 81.1 246.0 15.5 6.3
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Tab. 3 Locations of observation pipes
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Tab. 4 Locations on pipes and angles of laser
RS W i
WK /m /) /O
1 3731. 89488  12204. 32582 5.6 —131.1 39.9
2 3731. 89488  12204. 32582 5.6 —58.4 44.4
3 3731.89017  12204. 31568 5.6 —57.6 35.2
4 3731.89983  12204. 33581 5.6 109.3 36.7
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Tab.5 Orientation errors of observation points
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