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Precision Location Technology of Pipeline Robot
Based on Multi-Sensor Data Fusion
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Abstract: A consensus fusion algorithm for multi-odometer data is presented to improve*in-pipeline location precision of -
the autonomous pipeline inspection robot. Based on the concept of confidence distance measure, the confidence distance
matrix and relation matrix for multi-odometer data is constructed firstly. And then line digraph is used to eliminate biggish
inaccuracy or error of the measured data. At last, optimal fusion value of multi-odometer data is obtained by maximum like- -
lihood estimate. Running on the intelligent controller of pipeline robot, the presented algorithm is realized with C program-

ming language. In autonomous crawling experiment of the robot, validity of the localization method is proved by measuring

space intervals between girth welds in simulative oil-and-gas pipeline.
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2 —H MBS &% ( Consensus data fu-
sion algorithm ) :
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( Maximum likelihood estimate fusion al-
gorithm for multi-sensor data)
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4 LIS ( Experimental research)
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Fig.1 Localization experiment of in-pipeline robot on

pipeline platform for simulating oil and gas transportation
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Table 1 Measurement value of target points and data fusion value

3AEEN 10 AFHMBE (KN m) 1 2*

3

4 5 6 7 8 10

IHER M EE(FE 0, =0.06) 5.45 5.32 5.44 536 519 537 540 535 515 5.39
2#E BN BE (T3 0, =0.055) 5.34 527 5.3¢ 547 534 533 534 534 531 536
SHEBMBRE(FE 03 =0.056) 5.3 530 5.37 534 535 535 536 546 532 537
RARADREITHENEASER 5.51 5.46 5.51 552 551 551 55 551 548 5.52
PASE 2 HANSE 9 AR A B R BiER &2 0.00 0.98 0.95

A (L. Q)HESBIMARENERER D(9)={0.99 0.00 0.41}

D(2).D(9) , B d,ERFME £ =0.75, H1FK(6) [0.96 0.41 0.00
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50, MALE RS AR TR E R NI 2 B, 38 [1 1 1]
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PEARE SRR, BOBIBRSE 1 A BUE, X AR TR 0 1 1]

&
0.00 0.60 0.26
D(2) =[0.64 0.00 0.41

0.28 0.41 0.00
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Fig.2 Line digraphs expressing the support

relationship between sensors
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Fig.3 The contrast between real value of target

points and fusion result of multi-sensor data

5 &t ( Conclusion)
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