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Implementation of the Drones with Deep-Learning Crack
Detection Analysis for Inspection of Bridge
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Abstract

Since cracks inevitably occur in concrete structures, those must be inspected and managed for structure safety.
The existing crack inspection method for bridges depends on special safety equipment and the naked eye of
professionals, but the reliability of the method is low given cost and risk. Therefore, this paper proposes and
implements a bridge-crack automatic inspection method combined with a drone and image-processing technology. The
drone body is designed to be able to fly at 12m/s based on wind resistance in consideration of the gusts under
bridges, and a special camera gimbal is manufactured for shooting the front and top of the drone. Image processing
is performed on a small mission computer mounted on the drone, and the performance of bridge crack detection
based on U-Net gets an IoU value of 0.9125, and the devised method based on rule-based automatically measures
the degree, length, branching point and the number of cracks to analyze the crack shape.
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Fig. 1. Design of drone body
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Table 1. Specification of the drone

Dimensions 1000 x 1000 x 410 mm
Weight 13 kgl)

Max speed 60 km/h

Max flight distance | 3 km

Max ascent/Max 4 s | 3 ms

descent speed

GNSS GPS + GLONASS
Battery capacity 32,000 mAh(22.2 V)
Max flight time 20 min

Flight controller Pixhawk2 CUBE
Gimbal 2 axis

Motor 1300 W

Mission computer JETSON AGX XAVIER

a8 2. EE AME
Fig. 2. Prototype of drone
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Fig. 3. Photographing of bridge using drone
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