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Multi-Function Inspection System Based on Robot for
Attached Tower Pipelines
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Abstract ; Aiming at the problems of the high operating risk factor, high maintenance cost, and difficult maintenance of
the pipeline attached to the tower, a robot-based multifunctional detection system for the pipeline attached to the tower
was proposed. A robot-based pipeline crawler was designed and the main functions and functional principles of the
crawling robot were introduced; the high-definition video system and image processing algorithm were adopted in the
detection system to realize real-time two-dimensional splicing and viewing of the macro panoramic image inside the
pipeline, and at the same time, the automatic measurement of pipe wall thickness and section loss was realized through
the series pulse eddy current testing and electromagnetic ultrasonic thickness measurement modules. An integrated signal
acquisition and processing system was designed to realize the integrated automatic operation of the multifunctional
detection system. The test results show that the system not only has reliable measurement accuracy, but also meets the
requirements of automatic operation in engineering applications. The robot-based multifunctional pipeline detection
system can effectively solve the problems of high cost and difficult detection of the pipeline attached to the tower.

Keywords ; crawling robot ; attached tower pipeline; pipeline corrosion ;series pulse eddy current testing; electromagnetic

ultrasonic thickness measurement
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Figure 1  Overall design model of detection system
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Figure 2 Schematic diagram of structure of high-

definition video image acquisition system and crawler
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Figure 3 In-pipe video collection and detection

comparison and image processing schematic diagram
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Figure 4 Schematic diagram of pipeline

multifunctional inspection system
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Figure 5 Picture of crawling robot detection
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Figure 6 Pipeline panorama and expansion dwg
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Figure 7 Pipeline splicing diagram
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Table 1  Pulse eddy current test results of relative wall thickness
b1 A A TE AR X BE R %
X BE RS/ JA T AL
mm 1 2 3 4 5 6 7 8 9 10 11 12 13
0 99.6 99.6 99.6 99.7 99.6 99.6 99.6 99.6 100.5 99.6 99.7 99.7 99.7
10 88.0 90.2 94.4 96.4 96.6 96.0 95.4 92.5 92.2 90.5 89.0 87.0 87.2
20 81.3 81.3 81.2 81.2 81.1 81.0 81.0 80.8 80.9 80.9 80.9 81.0 81.4
30 100.0 99.2 100.0 99.2 100.0 100.0 99.2 99.2 100.0 99.3 99.9 100.0 99.3
80 100.0 100. 1 99.3 99.4 100.1 100.0 99.3 100.0 100. 1 99.2 100.1 99.2 100.1
90 100. 1 99.3 99.2 100. 1 100. 1 100.0 99.3 100. 1 99.2 100.0 100. 1 100.0 100.0
100 81.4 81.4 81.4 81.5 81.3 81.4 81.4 81.4 81.3 81.4 81.4 81.3 81.4
110 86.0 86.1 86.1 86.0 86.1 86.0 86.1 86.0 85.9 86.0 86.1 86.0 86.1
120 99.4 99.4 99.5 99.4 99.4 99.5 99.4 99.3 99.3 99.4 99.4 99.4 99.4
K2 WEEARED R
Table 2 Test results of electromagnetic ultrasonic
Hla] A A TEREJE/mm
X E/ T 1 AL 7
mm 1 2 3 4 5 6 7 8 9 10 11 12 13
30 10. 46 10.97 10.16 10.19 10.77 10.12 10.09 10.43 10.36 10.79 10.55 10.96 10. 54
40 10.90 10.59 10.37 8.43 10.63 10.48 10.72 10.08 10.31 6.62 10.07 10.39 10. 69
50 10.38 10. 14 8.51 8.02 8.33 10.41 10.50 10.43 6.62 6.12 6.53 10.00 10.01
60 10. 66 10. 06 10. 80 8.55 10.30 10.92 10. 67 10.93 10. 89 6.40 10.44 10.30 10. 83
70 10.96 10.22 10.13 10.91 10.49 10.50 10.82 10.33 10.06 10.50 10.95 10.94 10.94
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