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When civil infrastructures have been deteriorated, efficient and accurate diagnosis are required. Especially in municipalities, the 

shortage of technical staff and budget constraints on repair expenses have become a critical problem. If we can detect damaged photos 
automatically per-pixels from the record of the inspection record in addition to the 5-step judgment and countermeasure classification 
of eye-inspection vision, then it is possible that countermeasure information can be provided more flexibly, whether we need to repair 
and how large the expose of damage interest. Generally speaking, rebar exposure is frequently occurred, and there are many 
opportunities to judge repair measures. This paper proposes three damage detection methods of transfer learning which enables 
semantic segmentation in an image with low pixels using damaged photos of eye-vision inspection. In fact, we show the results applied 
this method using the rebar exposed images on the real bridges (143words). 
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2.2  
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3.1  

 FCN-Alex, FCN-VGG16[Long 2015], Se

gNet-VGG16[Badrinarayanan 2016] . 

,1

,

.FCN-Alex ,Ale

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

1H3-J-13-03



 

- 3 - 

xNet , CNN

, 23 . ,FCN-VGG16(16s) ,VGG16

, 47

.SegNet-VGG16 ,

, 91 . 

, 3 ,

  

4.  

4.1  

106 208

, ,Train : Test 

= 95 : 5 . 2 ,

. ,1

832 ,10 , 8,320

.FCN-VGG16 ,

.FCN-AlexNet ,FCN-VGG16

. ,2 FCN ,

, .SegNet-VGG16

,

, (Stability) . 

3 , , , IoU

.FCN-Alex ,129

,IoU .FCN-VGG16 ,7

40 ,

IoU

.SegNet-VGG16 , mIoU=0.7757

wIoU=0.9897 . 

4.2  

,

, 10

.

 

 

 

3 ,3 . ,

, ,

. ,

0

0.5

1

1.5

2

2.5

0 1000 2000 3000 4000 5000 6000 7000 8000

TR
AI

N
IN

G 
LO

SS

NUMBER OF ITERATIONS

FCN-AlexNet

FCN-VGG16(16s)

SegNet-VGG16

FCN-Alex 

FCN-VGG 

SegNet 

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

1H3-J-13-03



 

- 4 - 

 ,

  

 

 

5.  
, ,

3

, ,

. ,

,

.

,

.FCN-AlexNet, FCN-VGG16 ,

(recall) ,

(precision) .SegNet-VGG16 ,

, mIoU

77.57 , wIoU 98.97 .4K

,

, . 

, ,

. ,26

[  2014]. 

, ,

.

, ,

. 1

, ,

. , 

,

, . 

[ ] , , (MathWorks 

Japan) . . 

 
[  2014] : , 2014.6. 
[Wu 2002] Wu, Z., Xu, B. Yokoyama, K. : Decentralized 

Parametric Damage Detection Based on Neural Networks, 
Comput. Civ. Infrastruct. Eng., 17, pp.175-184, 2002.  

[Chun 2015] Chun, P., Yamashita, et al. : Bridge Damage Severity 
Quantification using Multipoint Acceleration Measurement 
and Artificial Neural Networks, 2015. 

[Gordan 2017] Gordan, M., Razak, H.A. et al. : Recent 
Development in Damage Identification of Structures using 
Data Mining, Journal of Solids and Structures, pp.2373-2401. 

[AlexNet 2012] Krizhevsky, A., Sutskever, I., Hinton, G.E. : 
ImageNet Classification with Deep Convolutional Neural 
Networks, in: F. Pereira, C. Burges et al.(Eds.), Advances in 
Neural Information Processing Systems, Vol.25, pp.1097-
1105, Curran Associates, Inc., 2012.   

[Gopalakrishnan 2018] Gopalakrishnan, K., Gholami, H. et al. : 
Crack Damage Detection in Unmanned Aerial Vehicle Images 
of Civil Infrastructure using Pre-trained Deep Learning Model, 
Int. J. for Traffic & Transport Engineering, 8(1), pp.1-14, 2018. 

[Ricard 2018] Ricard, W., Silva, L. et al. : Conclete Cracks 
Detection based on Deep Learning Image Classification, 
MDPI Proceedings, 2, 489, pp.1-6, 2018. 

[Hoskere 2017] Hoskere, V., Narazaki, Y. et al : Vision-based 
Structural Inspection using Multiscale Deep Convolutional 
Neural Networks, 3rd Huixan International Forum on 
Earthquke Engineering for Young Researchers, 2017. 

[Guillanmon 2018] Guillamon, J.R. : Bridge Structural Damage 
Segmentation using Fully Convolutional Networks, 
Universitat Politecnica de Catalunya, 2018. 

 [Long 2015] J. Long, E. et al. : Fully Convolutional Networks for 
Semantic Segmentation, CVPR, pp3431-3440, 2015. 

[Badrinarayanan 2016] V. Badrinarayanan, A. Kendall, R. Cipolla,  
SegNet: Deep Convolutional Encoder-Decoder Architecture 
for Image Segmentation, ArXiv:1511.00561v3, 2016. 

 [Hinton 2012] G. Hinton, N. Srivastava, K. Swersky : Lecture 6d 
– A Separate, Additive Learning Rate for Each Connection, 
Slides Lecture Neural Networks for Machine Learning, 2012. 

[Mukkamala 2017] M.C. Mukkalmala et al.: Variants of RMSProp 
and Adagrad with Logarithmic Regret Bounds, 2017. 

[Yasuno 2018] : 
, 32 , 3Z1-04, 2018. 

(2019.2.13) 

FCN-Alex 

FCN-VGG 

SegNet 

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

1H3-J-13-03


