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Unbalanced integrated transfer learning model and
its application to bridge structural health monitoring
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(1. School of Computer & Information Engineering, Beijing Technology and Business University, Beijing 100048, China; 2. School of
Computer & Communication Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract ; The examination of bridge structural data obtained in the bridge structural health monitoring and condition
assessment process had the problem of intermittent abnormalities or defects in the past. However, the classification
of different samples of data is seen to be uneven, thus, making it difficult to complete structural health monitoring
and condition assessment of the bridge under the condition of the absence of information and data distribution imbal-
ance. In order to solve the problem mentioned above, this paper proposes an improved transfer learning model
based on self-organizing map (SOM) clustering algorithm to improve the similarity measure function and unbal-
anced integration transfer learning algorithm. According to the analysis of actual monitoring data, the classification
accuracy of the proposed transfer learning model increased as the increasing of the proportion of the target data set,
validating the efficiency and scientificity of the proposed model.

Keywords :unbalanced integrated transfer learning algorithm; self-organizing map algorithm; transfer learning mod-
el; bridge structural health monitoring
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