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Development of inspection robot system for cables in cable-stayed bridges

Nakamura, Shozo
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Cables are very important members in cable-stayed bridges. However, a
distant visual inspection has been conducted from the road surface or platform for high-place works
in special vehicles since their locations are very high. Although there is also an inspection method

that allows close visual inspection by working at heights using ropes, it still has many problems
such as safety concern and long inspection period.
To solve such problems, we have developed a self-sustaining flight type inspection robot that
enables the prevention of collision with the main tower and automatic control to keep the
fluctuation of the moving speed within the allowable range during inspection. We have also developed

an image processing system that makes it possible to efficiently divide movies obtained with
multiple video cameras into still images and construct development diagram to streamline the damage
finding work.



D

@)

©)

(4)

©)

UAV

UAV

PID

GPS

UAV

25

26

PID




@

-3 p—*ff#’4>9
HAKO—5— s
CFRP 4 « — BAT
T—5—
L—— Rt
EzH— -7ans
T JL—h—
10mm O BRERRETVTS
B SDH—RES21—IL
F—aEER7Y T |
@ 200 260mm ¢ 120 180mm avka—5—
¢ 80 160mm NyTY—
1 ¢ 80 260mm -3
ArduinoMega 22V
SD XBee
5V XBee Arduino Mega
PC
processing
SD
@)
-1 5 6
PID PID
Y
Vmax 3
0.5m
DE DL
\
-1
(@)
1st 0.2 Vimex VvV 00 De X
2nd 1.0 Vinax vV 00 De X DL 5Y
3rd 0.6 Vimaxt VvV 00 5Y DL 3Y
4th 0.4 Vimex VvV 00 3Y DL 2Y
5th 0.2 Vimex vV 00 2Y DL Y
(b)
1st —0.2 Vimax vV 00 Y Do
2nd —0.2 Vimax VvV 00 Y Do
3rd —0.4 Virax VvV 00 Y DL 2Y
4th —0.5 Vimax vV 00 2Y Do
5th —0.4 Vimax vV 00 5X De 2X
6th —0.2 Virax VvV 00 2X De
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Machine learning, defect detection, digital twin and asset management using drones
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