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Fault Identification of Bridge Strain Sensor Based on Decision Tree

Algorithm

YANG Hengxin', ZHANG Qiwei', WANG Changhai’, LIANG Cai’
(1. College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Guangxi Communications Design Group Co., Ltd.,
Nanning 530022, China)

Abstract: To address the issue of frequent false alarms caused by sensor fault in bridge health monitoring system that
affects subsequent analysis, a sensor fault identification method based on decision tree algorithm is proposed. According
to the common fault types of strain sensors, the mathematical models for biases, drifts and stuck faults are established
respectively. It is proposed to respectively adopt the average value of the Manhattan distance of the symmetrical position
sensor, the absolute value of the difference between the average values of the front and back halves of the data, the
range and the others as the data characteristics of various faults. A method of determining the optimal signal duration for
data feature extraction is given, and a sensor fault identification model is constructed, which takes data features as input
and uses the decision tree algorithm for machine learning. The capability of the model to identify fault types is verified
through the application of strain monitoring data of a cable-stayed bridge. The results show that the identification
accuracy of this model for fault data reaches 92.7%. The model constructed by this method has low complexity and
strong interpretability, which provides a feasible approach for sensor fault diagnosis in bridge health monitoring systems.
Keywords: bridge health monitoring; sensor data features; decision tree; fault identification; identification accuracy
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