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Supplementary Materials 

Table S1. Categorisation of reviewed papers by assessment objects. 

Assessment Objects Assessment Sub-Objects Publications Total 
Number 

Earthquakes 
Tectonic Earthquakes [1-54] 54 

Man-Made Earthquakes [55-59] 5 

Earthquake-Induced Secondary Disasters 
Landslide [10, 60-88] 30 
Tsunami [75, 89-93] 6 

Buildings Affected by Earthquakes 
Buildings [89, 94-135] 43 

Building structures or com-
ponents 

[136-166] 31 

Infrastructure Affected by Earthquakes — [102, 137, 145, 151, 154, 
162, 164, 167-180] 

21 

Regions Affected by Earthquakes — [181-189] 9 

Table S2. Categorisation of reviewed papers by data types. 

Data Types Data Sub-Types Publications Total 
Number 

Remote Sens-
ing Data 

Satellite 
Data 

Optical Satel-
lite Data 

[2, 62, 65-67, 74, 84, 85, 88, 93, 124, 130, 187] 13 

SAR Data [35, 62, 63, 67, 73, 89, 90, 93, 183] 9 

InSAR Data [40, 63] 2 

Other Satellite 
Data 

[10, 21, 24, 25, 42, 45, 60, 61, 68, 70, 75, 77, 79-83, 86, 87, 
91, 94, 97, 98, 104, 106, 107, 110-113, 121-123, 125, 141, 

149, 155, 157, 167, 178, 179, 181, 185, 189] 
44 

Aerial Images 
[64, 71, 76, 82, 83, 101, 103-105, 108, 109, 112, 115, 117, 
119, 126, 133, 135, 143, 149, 152, 154, 155, 157, 171, 179, 

180, 188] 
28 

Point Cloud Data [9, 58, 99, 131] 4 

Seismic Data 

Ground Motion Data 
[12, 13, 17-19, 23, 24, 31, 33, 34, 46, 69, 96, 113, 114, 127, 
128, 134, 136-138, 140, 142, 144, 145, 148, 156, 159-161, 
163, 164, 166, 168-170, 172, 173, 175-177, 182-184, 186] 

45 

Earthquake Catalogues [8, 20, 22-28, 39, 52] 11 

 Seismic Signal [7, 11, 14, 16, 27-30, 32, 36-38, 41, 43, 44, 50-59, 150, 158] 27 

Social Media 
Data - [3, 4, 6, 15, 47-49, 95, 118] 9 
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Others - 
[1, 5, 92, 100, 102, 116, 120, 129, 132, 146, 147, 151, 153, 

165, 174] 15 

Table S3. Categorisation of reviewed papers by assessment models. 

Models Sub-Model Publications Total 
Number 

Convolutional Neu-
ral Network 

(CNN) 

1D CNN 
2D CNN 
3D CNN 

[5, 7, 11, 16, 19, 22, 24, 25, 40, 41, 44, 49, 50, 54, 56-
58, 61, 65-68, 72, 76, 82, 84, 87, 92, 96, 100, 101, 

104-106, 108, 112, 113, 119, 122, 127, 128, 132, 136, 
137, 140, 143, 145, 149, 154, 159, 160, 164, 166, 170, 

178, 186, 187] 

57 

DCNN 
[27, 29, 55, 56, 99, 114, 120, 121, 137, 139, 144, 146, 

153, 158, 160, 181, 183] 17 

Fully Convolutional Net-
work (FCN, including U-

Net) 
[28, 32, 33, 52, 73, 80, 83, 86, 89, 91, 162, 171] 12 

VGGNet [3, 94, 97, 99, 107, 115, 123, 151, 153, 157, 188] 11 
Inception  

(GoogLeNet) 
[56, 97, 99, 102, 107, 117, 123, 151, 157] 9 

ResNet [83, 85, 90, 97, 99, 107, 123, 151, 157] 9 
You Look Once Time 

(YOLO) 
[3, 35, 63, 74, 116, 126, 130, 165] 8 

Mask R-CNN [2, 64, 71, 81, 129, 133] 6 
DenseNet [97, 134, 157, 166] 4 

Faster R-CNN [103, 141, 147] 3 
Xception [107, 123, 151] 3 

SqueezeNet [90, 111] 2 
MobileNet [97, 151] 2 
DeepLab [80, 135] 2 
AlexNet [38, 90] 2 
PSPNet [98] 1 

PointNet [131] 1 
R-CNN [180] 1 

Single Shot MultiBox De-
tector (SSD) [189] 1 

Other improved models of 
CNN 

[1, 14, 28-30, 36, 37, 47, 48, 51, 53, 75, 109, 124, 
125, 148, 152, 156, 161, 163] 20 

Multi-Layer Percep-
tron 

(MLP) 

Deep Neural Network 
(DNN) [9, 13, 18, 31, 42, 44, 45, 68, 88, 168, 173, 184] 12 

Multi-layer Perceptron 
(MLP) 

[6, 20, 43, 69, 84, 137] 6 

Transfer Learning 
(TL) 

- [3, 64, 80, 83, 99, 100, 110, 115, 121, 137, 144, 149, 
151, 189] 

14 

Recurrent Neural 
Network 
(RNN) 

Long Short-Term Memory 
(LSTM) 

[15, 21, 30, 39, 43, 59, 68, 69, 118, 134, 137, 150, 
172] 

13 

Recurrent Neural Network 
(RNN) 

[17, 23, 41, 68, 69, 138, 158] 7 
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Gated Recurrent Unit 
(GRU) 

[15, 69] 2 

Generative Adver-
sarial Network 

(GAN) 
- [12, 13, 34, 155, 166] 5 

Autoencoder - [40, 53, 70, 93, 182] 5 

Feedforward Neural 
Network (FNN) - [160, 164, 169, 175] 4 

Deep Belief Network 
(DBN)  - [77, 79] 2 

Other deep learning 
models - 

[8, 10, 26, 60, 62, 66, 78, 95, 114, 160, 172, 174, 176, 
177, 179, 185, 187] 17 

Hybrid Models 
(Deep learning com-

bined with other 
models) 

- 
[3, 8, 21, 24-26, 43-45, 55, 61, 65, 66, 70, 72, 78, 79, 
82-84, 87, 95, 112, 113, 117, 130, 138, 145, 159, 163, 

187] 
31 

Table S4. Categorisation of reviewed papers by assessment stages. 

Assessment Stages Assessment Sub-Stages Publications Total 
Number 

Pre-Earthquake 
Stage  

Earthquake Prediction [5, 7, 8, 12, 13, 16-20, 22, 23, 28, 30-32, 34, 39, 43, 
46, 50, 54, 114, 163, 168, 172, 182] 

27 

Risk Assessment 
[2, 21, 24, 25, 45, 94, 97, 99, 102, 106, 107, 121, 
123, 129, 150, 161, 169, 173, 175, 177, 180, 183, 

187] 
23 

During-earthquake 
Stage 

Damage Detection 
[96, 98, 103, 111, 116, 117, 119, 120, 124, 126, 
132, 136-141, 144, 147-149, 152-155, 157, 158, 

162, 165-167, 170, 171, 174, 181, 185] 
36 

Disaster Situation Analysis [1, 3, 4, 6, 11, 15, 35, 47-49, 51, 55, 134, 178] 14 

Earthquake Localisation [27, 29, 33, 36, 38, 40, 41, 52, 56-58] 11 

Seismic Data Processing [14, 37, 44, 53, 59] 5 

Secondary Disaster Assessment [10, 60-84, 86-88, 90-93] 33 
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Post-Earthquake 
Stage 

Loss Assessment 
[9, 26, 42, 95, 100, 101, 104, 108-110, 113, 115, 
122, 133, 135, 145, 146, 151, 156, 159, 160, 164, 

176, 186, 188] 
25 

Safety Assessment [85, 118, 127, 128, 142, 179, 189] 7 

Multi-Stage - [89, 105, 112, 125, 130, 131, 143, 184] 8 
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