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Executive Summary

Title

Inspection Technology at Blind Spot of Sea—crossing Bridge Utilizing Drone and A.L

. Objectives

This study is to develop inspection technology for blind spots of
sea-crossing bridges using drones and A.I. to make a decision related to
structural maintenance. The purpose of this study is to develop a system
that automatically generates technical data necessary for non-expert

decision-making by using artificial intelligence.

[11. Necessities

For safety inspection and maintenance of sea-crossing bridges,
professional experience and technology are required. However, many local
governments lack the experience and technology for safety inspection and
maintenance of sea-crossing bridges, so in most cases, they entrust their
jurisdiction to specialized agencies. In addition, sea-crossing bridges have
blind spots that are difficult to visually inspect due to special structures
such as high pylons and cables covered with protective materials as well as
environmental restrictions of the sea. Therefore, it is necessary to develop a
system that can intuitively check the damage and abnormal behaviour of
the target bridge even for managers who lack professional experience and

skills for sea-crossing bridges.

— il —



V. Contents and Scopes

The main technologies of our researches consists of three subjects as
follows.

O Establishment of big data for safety inspection of blind spots on
sea-crossing special bridges

O Advancement of Artificial Intelligence Algorithm for Safety

Management of Marine Bridges

V. Results

Through this study, big data was constructed by informatizing the image
data of the pylons with orthographic images and 3D modeling information
processing of Yi Sun-sin Bridge and Geomun Bridge in Yeosu-si,
Jeollanam-do as target bridges for video shooting using drones for
inspection blind spots of marine special bridges.

In order to detect cracks in the pylons of marine bridges, individual
models were used to develop a stacked ensemble meta model composed of
four different structural models, and 11,000 crack images and labeling data
were used. For metamodel learning, stacking ensemble learning was
performed, and as a result of inferring the test dataset as a metamodel, a

high performance improvement of 0.74 was confirmed.

VI. Expected effect and Utilization

The technology for inspecting blind spots of the sea-crossing bridges using
drones and the artificial intelligence crack detection model can an be expected
to provide an objective and efficient safety inspection evaluation. Based on the
inspection technology developed through this study, it is judged that it can be

used as a smart platform that can proactively manage facilities in advance.
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Model Precision Recall Accucacy F1-Score
#1 0.842 0.846 0.731 0.844
#2 0.699 0.818 0.605 0.754
DANet

#3 0.874 0.849 0.757 0.861

#4 0.432 0.935 0.482 0.591

#1 0.044 0.223 0.038 0.074

#2 0.687 0.815 0.595 0.746

DeeplabV3

#3 0.331 0.680 0.286 0.445

#4 0.583 0.789 0.505 0.671

#1 0.880 0.854 0.766 0.867

#2 0.843 0.868 0.753 0.855

DeeplabV3+

#3 0913 0.854 0.790 0.883

#4 0.942 0.859 0.816 0.899

#1 0.192 0.560 0.170 0.286

UNet #2 0.239 0.637 0.223 0.348

e
#3 0.099 0424 0.104 0.160
#4 0.757 0.860 0.683 0.805
Ours

(Stacking ensemble model) 0.982 0.920 0.911 0.951

3.4 Meta Model &3}
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