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ABSTRACT

Investigation and measurement of crack is essential in maintaining safety of the facility. If crack is present,
thorough examination of whether its development is in-progress is necessary, followed by precise measurement
of its thickness. Due to the growing number of facilities requiring regular monitoring, automation of crack
examination process is gaining attention. This paper introduces an deep learning model specializing on crack
segmentation and its measurement based on image. For this task, Pohang Crack(POC), an original dataset was

established : focused on properly reflecting the safety check environment, involving a sticker to measure the
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thickness. In addition, we propose the application of magic wand algorithm in the annotation of crack

segmentation task for improving its credibility. DenseNet201-UNet crack segmentation model achieved the

performance of 84.53 Crack IoU on the proposed dataset. Finally, through image skeletonization and euclidean

distance transform on predicted segmentation mask, the thickest part of the crack was identified and measured

pixel-wise which was then converted to cm measure in comparison with the pixel measure of the sticker.

Through comparing the thickness of actual and predicted measurement, the margin of error was 0.09 cm,

verifying its capability in the application on on-site safety inspection.

I. Introduction

2021 FEXENS A=t A5E] s AF
= Aol o] ] Alawlel ol H=e] AS5E =
304 oA H =% A=Eo] E= 3,115,834F°=
42.6%%5 AAghctar gilefl =% ZA5E0] v]Fe]
AR wal A AL ok A7 2 A2} oS-
Z83p, o= Azle] E8] AA A AE F27}
oA FAE o AR QI & Fo&
el #ekalA]7] wiitolch FlellA] eF ZA5El
E3te ok AXRE BE A 3% ALE ok B 9
7} vld(FEgk ARy S w2 A 3% A4
E o 5F o) vildel waw, Fd3) P s
(A) 2=, S, Y, AsakE, 27, (B) 7FHER, Al
2R (C) ZAFE, Ask=Al (D) 7 994, (B) &
W S| FFoll tale] A7 wrde] T A
ol o3l (1) 7 (2) %3, 3) BE @) "IF O =
2o 2 rjE|a, o] sl A Ee] gt B of i
7} AAREHE 1). AEE Ul 7d] {5 2 FAP}
s AES] b S Al T d3E =
AL gl = 9l AFAQl w7l Al = =

] #9AKHCrack Scale) 2 AHFH el o] =7} F

Asst 2 g7 B8 SUHE H8 ohkst EetellA
Al (Attificial Intelligence)®] &-8-0] Z7}3ke) w2} &
Ao f-5 2 F2 F SAHY Asske) Az 7|
sol] FAle] ol gick

Tdel gt B FHAbellA Tl o%, =7, 213
T SR T8I 1 Rl dEde BT T
de] FAR Ao & A v A SAE
w3 A TEE Feletn A= S 5
= slek oA ZRANE §3F v 7 A
g3t o] XL} Depth 7H2}E g3l vl o]
o, g2y HAlE B8 v 3 A7 1 oA
o] o8t F-F(Classification), 22| $|#|& Zo} T=
3l= 71 (Detection), T¥AQl 25 w85+

ol
_
e

3)3}(Segmentation) 2 Lt w+d A sletel] gl
o] &3} WS E83l= Aol AFAIRL ol ¢
gk A13) dlo]e]Ale] =wqle] Aghdo]x Al i

o
do
:Oll=l‘

2
ey
=
ey
s

i
g
J]ﬁh
oL
tlo
off
L
>
e,

4
o 2
ol fo L W Ho

sk, o2 S1ak wlole 4, ehile) W4, e

Gl
i
S,
ot
(o
2
B
B
it
o

Al, POC(Pohang Crack)
T3} s wRs 2 AdE AR =7 )

Held sjure] el 3k wdo] sl nla 2%
3, @) TR ARE B A 54 Laelee
ARk, AP 0% 754 PoCE Al W4 A4

ol Sstsje] 22,7447 %3} o o
Al 2 P, T25) e /1
A =RAA Aelne] oA ngalo] $18) o
ke A1 e s Aua s epl e B
a3 mel kS 9ls SAlgeel E vE
Azl Wtk AFE #lsgstar ofel| W3t 455 Crack
IoU 7oz nlasigler, HFHoew spdg
DenseNet201-UNet Z2el|4] 84.532] Crack IoU A
oo 2ok E3E AE ymke g #As) dyElE

i
Ay
2
)

™

F 1. ok AA Al el wmE AAEE G (D9 em)
Table 1. Crack Thickness Criteria for Regular Safety
Checkup. (Unit : cm)

(1) Fine| (2) Good Mofii:)rate Inad(:;uate (5) Poor
(A)| ~0.1 0.1~0.3 {03~05 | 0.5~1.0 1.0~
B) - 0.1~03 [03~05 | 0.5~ -
©| - - 0.3~05 | 0.5~ -
™ - ~03 |03~ - -
(BE) - ~02 |02~03 | 0.3~ -
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