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Development of the bridge inspection system using digital technologies
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Earthquakes and floods are increasing in Japan. When disasters strike, bridges can become traffic
bottlenecks. It is important for national resilience and sustainability to maintain and keep bridges in
usable condition. In Japan, conducting close inspections and recording damage to bridges by inspectors
are regulated. Digitalization is needed because some huge bridges are difficult and risky to get close to, a
decline in skilled inspectors is predicted, and the government is planning to digitize the inspections and
the records. This paper explains the development story of digital inspection technologies and records the

lessons we learned from the commercialization phase.
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Fig.1 Bridge inspection using UAV

Fig.3
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Fig.2 Data flow

Inspection records using digital GUI

Fig. 4 Extracting cracks grasping the overview of the

The digital Inspection

Fig.5 Picture of the actual work
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Fig. 6 Flying and photographing robot (UAV)
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Fig. 7 Wing pitch control mechanism
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Fig. 8 Self-position estimation using the total station under non GNSS condition

. 1 | .
This chorks SeLtion
T Of a bridge r -
.

Close photegraphing
- -

-

- - - -

Distant photographing

Fisel resolution Overlap & sidelap

Close photographing IDetermined picel resolution Overlap 2 BOH
[For ingpecticn) (from 107 Froet dinection) Sidelap i B0M
Distant photographing | Less than 3 times of piael nesolution Overap i 50%
(for SFm) as the close photographing Sidefap & 30%
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Fig. 10 3D model of the simulated Bridge in
Fukushima Robot Test Field

Fig. 11 Crack reflected inthe ortho-mosaic image of
the simulated bridge
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Fig. 12 Al for deformation detection
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Fig. 13 Inspection around bridges that are difficult to close access
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Fig. 14 Orthomosaic for discussion on inspection
accuracy
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