$55% 45118 THRRXFEFFR (T FR) Vol. 55 No. 11
2025 4F 11 H Journal of Jilin University (Engineering and Technology Edition) Nov. 2025

LT B2 ) SSD & v i/ 16 % 8
foF 8 4 /)N 24 5% 13 )]

e R,WE2RA,% F,T wW,RAMEE

(HEAEAY KT E¥%KE, KA 610031)

W OE X BBRENEALHLIA AGREREAZY W A REDG T LR RE RN
RBEEE W, BT AR AT AN REN R RR B ARAXRY - HETREZE
SSDESM A B BB A NHNERF F &k, B4, KRAMRTH LA B BEEGHTK
B E AT B NEERMEAGPOABREME, A Sobel H FTRBEGREKT S5 EH
FwEEWAGRNER ETHEANATEE S T AGHARE; H A, INKEF3SSDHE
R R B AR AE B SSD Mk R B AE MY AL E AT H AR E b8 B S8 BB AE FE 4T K 5] T
MW, EAEERKEMHELA, FERBZMOFTNUAE, AT LABENEHRN, THERIEN:
AXFHERAI ey s Gk WGP RERERY S, AUCTH H 0.956, 7 # B 7 & A B 1 1
At 4N R R B B R M E AT

KR R 5] SSD F ok 5 B Ikl ;A ) 40 /) B4 R A

FESES . TP309 MHERARERS A M EHRS.1671-5497(2025)11-3653-07
DOI:10. 13229/j. cnki. jdxbgxb. 20240845

Identification of small cracks in highway tunnel lining based on

deep learning SSD algorithm
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Abstract: Affected by factors such as changes in lighting conditions and image distortion in highway
tunnels, the difficulty of extracting features at different scales from lining crack images has increased,
which has affected the recognition of small cracks in highway tunnel lining. Therefore, a method for
identifying of small cracks in highway tunnel lining based on deep learning SSD algorithm is proposed in
this paper. Firstly, using the weighted average method to perform grayscale processing on highway tunnel
images, extracting line segment features from the images through line segment detection algorithms,
obtaining edge detection results of the image in both horizontal and vertical directions using Sobel
operators, and correcting distorted images based on perspective geometry principles; secondly, introducing

deep learning SSD algorithm, using regression model to adjust the position of prior boxes in SSD
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algorithm, and predicting the category of each prior box on the effective feature layer, combining non

maximum suppression technology, the optimal prediction box is selected to achieve accurate identification

of cracks. Experimental results show that the lining cracks identiflcation by this method are basically

consistent with the cracks in tunnel images, with an AUC value of 0.956, which can effectively improve

the accuracy of identifying small cracks in highway tunnel lining and have better application performance.
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Fig.1 SSD network structure diagram
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Fig. 5 Analysis of distortion correction results of

highway tunnel images using test

samples and the proposed method
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Fig. 6 Comparison of identification results of small

cracks in highway tunnel lining using

different methods
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