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Abstract

With the rapid development of expressway construction in our country, the quality monitoring
system of expressway subgrade and pavement is becoming more and more perfect, and the re-

NEFIH: RR, I, MM, BT H T G B EOR RGO I 5 T L B0 T EALRE SR, 2023,
13(11): 2030-2036. DOI: 10.12677/csa.2023.1311201


https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2023.1311201
https://doi.org/10.12677/csa.2023.1311201
https://www.hanspub.org/

quirement of pavement inspection level is higher and higher. This paper puts forward the re-
search and implementation of crack detection method based on image processing, and studies
image preprocessing, image segmentation and image edge detection. Highway crack detection is
simulated by Matlab program, and clear and discernible crack features are obtained. Image pre-
processing includes image enhancement, image smoothing and image sharpening. Histogram
equalization and Gaussian filtering are used for image enhancement, median filtering is used for
image smoothing, and Sobel operator method is used for image sharpening. Different from the
unprocessed image, the details of the crack image are more obvious than the original image after
preprocessing. Otsu threshold segmentation is used for image segmentation, and Canny edge de-
tection is used for edge detection. These two methods can be different from other image segmen-
tation and edge detection methods, and are easier to reflect the characteristics of crack images.
The crack image processed by digital image has the advantages of easier identification and dis-
covery, and can better help highway maintenance personnel to find problems in time.
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Figure 1. Crack histogram equalization treatment
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Figure 2. Crack enhanced by high-pass filter
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Figure 3. Crack smoothing by median filter
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Figure 4. Crack sharpening by Sobel operator
4. B Sobel HFHLELLIE

3. ERRUE G SE

BB 53 E R T il R 1 & A SR BMR R AT 40 38 L H 12K R 4 23 D9 8 K - DX S 5 5.
EIE 73 %12 MR AL 3R A B R IR () B — 20, ‘B R 3R H bR BRI, S5 RefE I & 1 45 21
VAL T 5 JZ R B A AR AR B T IR SRR A . AR SCEEIE T Otsu BI{E 73 F1 777
Otsu V22— Ffd 8 0) 77 72 e K ) B B e RE Y 78, WEGRRECA N, IKEEJEEIA[0, L - 1],
XINERPELD | R R n,, WA
p;=n/N,i=0,1,2,---,L -1

EEE T B RIEKEERBE T 2R ¢, Mo, ¢ HURBEAE, TIZ BB ERA, ¢ HKE

DOI: 10.12677/csa.2023.1311201 2034 TFENER S N A


https://doi.org/10.12677/csa.2023.1311201

HAE[T + 1, L — 1Z AR R AR, ST RE AR, iR EREE -

L-1

Up = zipi
i=0
M ¢, K ¢, WI¥IME R :
T L1
Uy = lei/wo u = Zipi/wl
i=0 T+1
>~ EP :
T L-1
w0:Zpi w1:Z:pi:1—w0
i=0 =T+
K0 T7 72 58 XN -

O_é =WoW (”0 —U )2

ik THE[0, L — 1VERE WARIKCEUE, 18 o K T 4 Otsu VERI BRI . A% Otsu 7 BIAL 1 )5
BRI 5

4| Figure 7 - [m] X
X ®EE ZFBW BAO0 IBEDO SEOQ s0W =EH) o
Dadde | M RAOOEL- (S| 0E ad

Otsu i {1 7> &1 1%
ea % .

Figure 5. Crack post-treatment by Otsu segmentation
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Figure 6. Crack edge detection
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