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Crack Presence Recognition in Pavement Roads and Concrete:
Reconstruction Model with Blurring and Crack Augmentation
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Abstract

Accurately identifying the presence of cracks on asphalt pavements and concrete surfaces is a critical aspect of
infrastructure safety and management, and recently, automated image-analysis - based crack detection technologies have
emerged as a key tool for improving maintenance efficiency. This paper presents a novel approach to enhance the
efficiency and accuracy of crack detection by improving the DRAEM model. The proposed method focuses on
effective crack augmentation, noise reduction through filtering, and optimization of the model structure, aiming to
achieve superior performance over the existing model. A comparison of performance across various metrics,
particularly a 23% improvement in the AUC metric, has been observed. Such advancements are expected to play a
crucial role in enhancing the safety of infrastructure and reducing maintenance costs.
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Fig. 1. Overall system architecture of the proposed method

|
Butiayi
ue|pap

z>0

rfe
i
Sl
o
2
Ry
oL
o
1>
1o
=
==l
2

0] 4 o
= =" ELU(z) = 1
o] DRAEM[1]S 7Aste ¥4 =29} Z3gE =)= <€ -1 z=0 @
#He dE #FFE adHeE FAse WS
Aoksh, AHAQ) B 18 19 2ok, wE UES =AY AF A8 Foor mdo 7
‘:_ [e) = E =0 =
DRAEM[1]< (256,256) Z719] 918 JAHS AMe- e adE A% H BEE F9 Zolu 71E9

stm, A4 UIE S Z(Reconstructive network)e} 25%2 WS R A3,

¥ | E ¢ 3 (Discriminative network) ¥ FEO.Z T 7IEAIE Perlin NoiseZ AHste] o)del Sle
AR B =RoME 79 oayo] ZxAe Ast @99 VA omAE AAsk, olF F§ tE
ool W Qolo] A8 A sdo) g SN olFlHeh AANE vlashs wag A,
e 497 Bgoe d4e mesd, 98 372 ayy Axg welee 2, 7€ HolHY F$-
(128,128)2 ZA3 2do] &< HThs Zo|HAR ol HHo] AA t2A o} AArHE 48 9
Aste] 12A ARE 223 W EE A4 Y FAE oHA et g T2 HWEs A
o Ea AT YELIZ s oA 4 2o g e o} 5 7HA7] WE, o]E EAket
2, RE 20 Zo|2 7|29 50%2 Taalao. 7] S8 destar teizt i A ARe 448
A S5T SEY 8 gaAn ays g O 0l S0 Adaes Huse A
F2E 7120 ReLU 14, 0 ofae} grojiw wjg A0l olel tiFh shasios, & w=aelA Aldtst
7}s8F ELU(Exponential Linear Unit)S A&ty = = e S PHS uE 9¥e 23d Ade
do) o W ZY Hige] rusws ag. A1kl dwste A dEe s e A
ELU 843 3 A ()7 go] gojsn), o= © A°Im, o= 128 204 e nish 2o

$% 499 T3} 528 ARSNE olsispeeyy  TE S A FHEE 2719 Palin NoiseZ
2A VE A543 S ARNe Fusy) g T8O A% niad 4R A4 Awe a1
12 A3} A7le PREE AIAST O QA A S Inverse



20 3

el

Binary Thresholdings 2-83 & k=3 94 M,
g AAdgit o] mi2aa s FAY 4ER IR
A& G 19t Pixel-Wise 3Hd, 4 g AR
og/\Loﬂ;q BEHT AN Ao npamgoA #A

e

4 geom *qHel HEHoR Aol

B3 12 A 5 o 24 GHE ATH W
=A28 Fobiel 33 A 99 19§49
4 A% 18 AR | e E.

J8 2 0¥ I dio 4y 1ty

Fig. 2. Generation process of crack augmented images
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Fig. 3. Examples of median-filtered images
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Table 1. Dividing of datasets for training and testing

Train Test Sum
Crack 15,000 15,000
Non-Crack 7,500 7,500 15,000
Sum 7,500 22,500 30,000
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Table 2. Performance comparison of DRAEM and the
proposed method according to performance measures
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DRAEMI[1] X 0734 | 0324 | 0845 | 0.652
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