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Deep-Learning Crack Analysis for Visual-Safety Inspection
of Bridge by Drones

Daeyoung Choi*', Seung Hyun Paik**!, Young-Kyu Kim***, SangWoo Jung*?,
and Dae-Nyeon Kim***

T HAASAEAA Y AU ol 3 AFAFY (P0002073, 2018)
AdTeE FERFE T3z AA FolsA @ SWEHE /NTARP S AHIA Y (19DPIW-C153675-01#)°)
ofsf FHEHAFU

Q o

71E wEe] RAA 2 AR ARG Qo] Rl Hd, AL, HIREd thdk IS0l S5
o A 7EE F2E =33 AR7]E0] a5 Fel wek TES o] &3 A v1Ed tid A7t o
Fol o B AFoME EES o83 #Ee A 2 B4ste ks AN EE V(A AW
FEHEo R B4 gietet WS @A, #E B4 Hs 2% B4 F FoE U L Y
sgon, AAzte g zrirde] £EH UNETSRE #¥< F2, BEsigon A wdHrixE(oU) 3
091252 H/iERITh O 3 #4E B4 2 HJUkE s 87 A AFAY omA ZRANE Ff
(Post-processing) ¥ &< 2], 3, #4 U A43E st

Abstract

Visual-safety inspection and investigation of existing bridges have problems with low objectivity and reliability
because of the inspector's subjectivity. As the visual inspection technology for deteriorated infrastructure becomes
important, research of inspection technology using drones has been proposed. In this study, We propose an alternative
method to detect and analyze crack using drones. The drone is equipped with a special camera and gymbal in the
forward and upward directions. For crack analysis, the study was conducted in two layers: extraction and analysis.
Crack is segmented by learned U-NET model in real time and the Intersection-over-Union (loU) value was 0.9125
(91%). After, through post-processing image processing of 8 steps, the crack is isolated, clustered, analyzed and
visualized.
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Fig. 1. Design of drone body

1. EE 7A M
Table 1. Specification of the drone body

Drone body size 1,000 x 1,000 x 410 mm
Weight 1300 glinclude battery)
Max speed 60 km

GNSS GPS + GLONASS
Battery capacity 32,000 mAH

Mission range 3 km

Speed Rise: 4 m/s, Descent: 3 m/s
Motor 1300 W

Mission board JETSON AGX XAVIER
Gymbal 2axis gymbal

Flight time 20 minutes

Flight controller NVIDIA JETSON XAVIER
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Table 2. Specification of NVIDIA JETSON AGX XAVIER

GPU | 384-Core Volta GPU with 48 Tensor cores

CPU | 6-core ARM v8.2 64-bit CPU, 6MB [ 2+4MB L3

Memory | 8GB 256-hit LPDDR4x - 85GB/s

Storage | 16 GB eMMC 5.1
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Table 3. Model verification from loU comparison

Network loU (%)
FCN-16 71.23
FCN-8 84.24
U-Net 91.25
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Fig. 2. Comparison of prediction and ground truth of crack
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Fig. 3. Scenarios of bridge crack analysis Fig. 5. Detection of bridge crack branch point
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