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Abstract: To address the problems of hollow recognition results, high noise, and poor crack continuity in
pavement crack identification using the Sobel algorithm, this paper proposed a joint algorithm combining the
Sobel algorithm and matched filter for three-dimensional crack recognition of asphalt pavement. A matched
filter in the form of a sine function was designed, and the matched filter was used to extract crack features from
the results of the Sobel algorithm. The matched filter results were subjected to threshold filtering and connected
domain analysis to effectively solve the hollow recognition problem, while also reducing noise and improving
crack continuity. The test results show that the Sobel + matched filter joint algorithm can achieve 84.72%
accuracy, 95.32% recall, and 89.44% F-value, and its performance is better than that of the Sobel algorithm and
the Sobel + morphological closing joint algorithm.
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Figure 2 Pixel features of cracks and noises
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Figure 3 Recognition results of Sobel algorithm ( The upper
picture shows type 1 cracks, and the lower picture shows

type 2 cracks. The following text is the same. )
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Figure 7 Gradient calculation results of Sobel algorithm in each direction
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Figure 8 Filter results of matched filter algorithm in each gradient direction
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Figure 9 Threshold filtering results in each direction
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Figure 11 Accuracy, recall, and F-value per crack image of Sobel algorithm, Sobel + morphological closing joint

algorithm, and Sobel + matched filter joint algorithm

2 Sobel Bk .Sobel+ il iz BB & H % . Sobel+ T AL iF i Bk
FEHENEBEKAME . BOX . FE
Table 2 Overall accuracy, recall, and F-value of Sobel
algorithm, Sobel + morphological closing joint algorithm,

and Sobel + matched filter joint algorithm

Jr ik WA/ %0 HIBR/ G FIE/%
Sobel 69.67 94.52 79.31
Sobel + iz 5 62.17 96.34 74.04
Sobel+ & it % 84.72 95.32 89.44

Sobel+ M iz B 8K A 51k, B DL Sobel - VE e 8 % BX 5
I RE R A

12 JB 75 T Sobel 83 . Sobel + [ 12 57 B &
% . Sobel+ VG it 3% % Bk & 55 1 A 5 5k i R 54 4% /1%
IR . T L& B Sobel B 3L T A L
HH BT A a5 B A A ARG U 3] S B 2 4 X R
b Sobel 512 PR H R 1) 24 4% 3% 2 M e 2 (IR X L
20 30 W Sy A7 T AR I U AR TR O 5 ) K L A R
T Sobel 8k 76 %8 4 B A LAY A3 [ 3R A2 iK1 B A
Sobel+ M3z 5B A 575 BB 96 3 10 I ik 42 550k 1 o 2
BE B BV REAE — 2 TR LR U Sobel B3k 78 3 4
PR A B S R A ) 3T, Sobel + VT 2 8 I B 4 5
TRAEAR T L Ak AT AR AR R AR R Y 1R S, BT LA
B ol Y S 8 5 SR R B A2 T AR 1 B B B
We), 7E T AT B b ¥ AT B 1 A3 3R, Sobel 5%
Y5 Sobel+ 132 515 A 5075 0 e 0 R A A AIS 1 R A
A Sobel B U SR B S48 T e 25 L4, Sobel +
M is BB A 5 2 U RB I AR A 1 2 4k ; Lk, Sobel 5
ARG e B e 3% . Sobel + 18 BB A Bk
TC ¥ i D Sobel 535 14 W8 55 7] 81, P00 b 1547 % Bk 45

PRI, AR 22 5 45 70— R Y /D TR M o525 B Ry — A T
RV A W A5, DA G 925 3 el o B sk ke TS B L T LA
Sobel+ M1 iz 5 B¢ A 5k 09 E o R 2 &KW
Sobel -+ VT it & i B A 51 BE 05 K 24 4% M\ Sobel 5 7%
(14 P00 235 SR v 4 BB Ok | TR R EL A X Sobel 5532 [ g
(4 35 L A Sobel - D FC 38 6 36 A 55 1k A 5w 1)
HERR .

13 7~ T H Sobel+ VG it 8 3% BX A H 1k F 80
) B 7R A8 R {1 B A R O R AR R AE Bl M BH
B BN AR R R I O 2 Ak © i BDE RE
Frid.

43 AT Sobel + VG Fit 18 5 156 A 531 7= AR A1 B 4 4 1R
8 3 8 it DR R < 0 2 /N BB 1 ) LL B RN KT
Az B e 7 /0N S BOL U 25 B S 25 O B R 4y
/N BE AR B 1 T RRIN 25 0 0k i AR D T O 5 L A
2 AR B PR R 15

43 B Sobel—+ VG L 8 % 156 A 55 325 7™ A AR BH M 4 iR
f T DR AT 95 5 - (D Sobel + VG IE ik I8k T A 8 1 %of 4 T
203 A BORR R R 1Y) 2R DS 43 DX B R A Y Y 4k
FR 7 A AFLARL L AT 3 85 Sobel 4 D i 918 ik B¢ 45 35 32 7=
AR PEES R © B 14 2488 A BE % B
A B 1 5 25 P, fl D 14 W] 1 Sobel + U TiE 38 % 15
A SRR RS AR R T B U BE L 4% 3 I Sobel
HE R M (H B A LG R 6 5, Sobel -+ T
CL 908 U8 B A5 O 0 AT B 7 A e e o, DK 7 A B B

A T 14 AT 0 - 4 4% i 2k (1 T N, BE 65 7E £ 480X sk
FEAE 2SS o ARARESE HORUE TR SR A, A
T SEBEAE IE B W R, T L Sobel —+ G it 38 D% Bk



S, E R T Sobel R EERIRAFE F A LERANFEK

39

(a) =2 i i 1% (b) FR&EEIR (¢) Sobel+ It fii 1§ i (d) Sobel+ 4] iz 5 (e) Sobel # %
SR SOR T A B AR MR
El12 SobelHik Sobel+HiZ BB & ik Sobel+ L E IR B A A EHAAE R ALK R
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Figure 14 Response of cracks, white spots, white stripes, and slopes
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