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Automatic Detection of Cable Defects Based on Snake- like Robot and
Multi — sensor Data Fusion

WEI Wu KUANG Shaonan
( School of Automation Science and Engineering South China University of Technology
Guangzhou Guangdong 510640 China)

Abstract: In order to achieve automatic non-destructive testing of cable-stayed bridge cables we researched
the automatic non-destructive testing method of cable-stayed bridge and put forward the automatic detecting
method of cable defects based on snake-ike robot and multisensor data fusion. Through the spiral climbing
motion of snake-like robot with multi sensors we realized inservice automation detection. Based on data
fusion technology using weighted average signal fusion in the data layer support vector machine as defect
classification and identification platform in the characteristic layer and D-S evidence theory to make final
decision making in the decision layer we realized automatic detection of bridge cable defects by multi-sensor
data fusion. Then we used ANASYS to establish cable defect simulation model and used MATLAB to verify
the data fusion algorithm. The result shows that the presented method could easily implement automatic
detection of inservice cable defects it not only could greatly reduce the uncertainty of the system but also
could effectively improve the defect identification accuracy and reliability.
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Fig. 1 Principle of cable defect detection
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Fig.2 Entity structure of snake-ike robot
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Fig. 3 Spiral climbing motion
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Fig. 4 Flow chart of data fusion
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Fig. 5 Simulation of cable defects
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Tab.1 Result of defect identification

SVMI  0.41407 0.51927  0.066 667
SVM2  0.31185 0.62148  0.066 667
: SVM3  0.44265 0.52402  0.033 333
0.277 85 0.721 68  0.000 476 06
SVMI  0.60424 0.32909  0.066 667
SVM2  0.459 81 0.47352  0.066 667
2 SVM3  0.748 53 0.218 14  0.033 333
0.836 98 0.16257 0.000 449 23
1
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SVM1. SVM2. SVM3 1
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