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Abstract

In recent years, Structural Health Monitoring (SHM) systems have
been widely installed in various civil infrastructures to monitor the
health status of structures and detect structural damage or
abnormalities through long-term monitoring of structures.
Conventional data analysis methods face challenges such as
environmental noise, large amount of measurement data,
computational complexity, etc., which severely limit the widespread
application of SHM technology. In recent years, with the rapid
development of computing hardware and image acquisition
equipment, deep learning-based data processing methods provide a
new channel for mining the huge data of a SHM system, towards
autonomous, accurate and robust processing of monitoring
information. This paper provides an overview of deep learning-
based SHM, including a brief summary of the history of deep
learning development, applications of deep learning-based data
processing methods in SHM.

Keywords: Artificial neural network, deep learning, damage detection,
structural health monitoring.
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Structure type

| Application

| Reference

| Technology

Bridge

Damage state classification

Tunnel

Crack detection

Alipour ef al. (2019)
Dung et al. (2019)
Kim et af. (2018)

Sajedi and Liang (2019)

FCN

VGG-16+Transfer learning
UAV+R-CNN+Transfer learning+IPT
SegNet

Damage detection

Bao et al. (2019)
Duan et al. (2019)
Liang (2019)

Tang et al. (2019)
Yeum et al. (2019)

Auto-encoder+Unsupervised learning
CNN

VGG-16+Faster R-CNN+SegNet
CNN

CNN+UAV+Structure from motion

Loosened bolt detection

Crack detection

Huynh et al. (2019)

R-CNN

Khodabandehlou et al. (2019)

CNN

Li et al. (2019)
Song et al. (2019)

Faster R-CNN
ResNet+MobileNet+CrossNet

Multiple damage detection

Huang e al. (2018)
Gao et al. (2019)
Xue and Li (2018)

FCN
Faster R-CNN+FCN
FCN+Faster R-CNN

Cha et al. (2017)
Dorafshan er al. (2018)
Dung and Anh (2019)

CNN
AlexNet+Transfer learning
FCN+Transfer learning

Kang and Cha (2018) UAV+CNN
Kim and Cho (2018) UAV+AlexNet+Transfer learning

Crack detection Kim and Cho (2019) Mask R-CNN
Niet al. (2019) GooglLeNet+ResNet
Ni et al. (2019) GoogleNet+Transfer learning
Yang et al. (2018) VGG-19+FCN

. Ye et al. (2019) FCN
Conrete building Zhang et al. (2019) SegNet

Zhang et al. (2019) ResNet+FCN

Gao and Mosalam (2018)
Lietal. (2018) Faster R-CNN

Li et al. (2019) DenseNet+FCN

Lin et al. (2017) CNN

Wang et al. (2018) AlexNet+GoogLeNet
Xu et al. (2019) Faster R-CNN

VGG+Transfer learning

Multiple damage detection

Yeum et al. (2018) AlexNet
Spalling detection Beckman ef al. (2019) Faster R-CNN
Damage dataset generation Gao er af, (2019) GAN

Gulgec et al. (2019) CNN

Liu and Zhang (2019) CNN
Damage detection Pathirage er al. (2018) Auto-encoder

Yu et al. (2019) CNN
Zhao et al. (2019) VGG-16+MobileNet
Chen and Jahanshahi (2018) CNN-+Naive Bayes
Wu et al. (2019) VGG-16+ResNet-18
Stiffness degradation detection Zhou et al. (2019) Auto-encoder
Joint damage detection Abdeljaber er al. (2017) 1D-CNN
Corrosion detection Atha and Jahanshahi (2018) CNN
Crack detection Cha et al. (2018) Faster R-CNN

Steel building Multiple damage detection
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