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Abstract

Due to the difficulty of traditional image processing algorithms in handling crack defect images
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in complex lighting environments in subway tunnels, a tunnel crack extraction method based on
multi-scale detail enhancement and double-threshold constraints is proposed. Firstly, the image is
preprocessed, and the reflection component of the image is obtained based on the Retinex theory,
while the high-frequency components of the image are fused to highlight the crack information in
the image. Then, the image is segmented into background components and pseudo crack compo-
nents using an improved local threshold method under a global Otsu threshold constraint. Finally,
the crack information is extracted by setting a shape filter through crack structure feature analy-
sis. Experimental results show that compared with other methods, this method performs better in
crack detection.

Keywords

Crack Extraction, Image Enhancement, Otsu Threshold, Multi-Scale High-Frequency Fusion,
Retinex Theory

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

MR I T A3 Y B AL R A 1] B K R T B A SR B R N I R 2], B
1 ik 2 1 3 5 5t EL AL T8 o 6 1 9 g B B 050 2 1 0 e A 2 b e I — F,
PRI RIRFEA0, A R ROE IR TI[3], DRI A M IS 22 4 0 e e T Ak, BT
TR 2580 T 7 32 O 208 TSR B g, AT O U 2 T 9 A A i 2 4R
SEERTE . BRI T AR TR [4]. R R BRI ST 3 T S AR A CTA 1, ik R3k
BRI CTA [EXHMEE ST E], BRI THRINRLEERATK5]. Dapeng Qi S H L% 5%
B E B AR A B, AR 4 B AR 2 A B KR A 5 T M 23S,
Y5 PR TV B AR P (6] (F E T B P 0 3 PG 1 X LL BRI IR R B A0 S R, %
MR A 7 0 DA A TR R R o ST 1 fa, ACSCIR T — R B 0 Retinex 5% RFE
O R 0 (6 T SO0 R 240 R4 0 P S S B
2. HEERIE RN

PR L B NS AP IR, WE | iR, et EURHEATTALIE, e R IR K B
T U505 B, 2 JEort AL B 2 J O BGHEAT B, IR SR A R 5 2 )70 IR P 11 2 5ok PR #
FARMR AT S b4 B ok, L P A D Rk MR, S B A B BB AR 2 AT A B R F
SYE G 9 UG P AELE AU R 75, 4 2 S R R S S S o e AR A 15 B S Ry
PRI S AT
3. HEER

R T B B 855 52 2 A S e R P AR S R 25, B 4 R AT A E 0 LR AR . BRI 50 %

A8, A G E RIS M VR A IR E R NS48, CLAHE %%, (HAURIFARIRIF . ASC@ T MSR 5%
eGSR, Xt 2 REmiiE BT R & ¢ B0 o, SR BB BT E, DUME T 5 SERIREE(E B 5e .

DOI: 10.12677/mos.2023.124330 3588 e RSE TR


https://doi.org/10.12677/mos.2023.124330
http://creativecommons.org/licenses/by/4.0/

O, X

Figure 1. Flowchart of crack extraction algorithm
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Figure 2. Flowchart of MSR multiscale detail enhancement algorithm
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Figure 3. Flowchart of crack segmentation algorithm
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Figure 4. Multistage filtering for noise reduction
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Figure 5. Comparison of Image Enhancement Algorithm Effects
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Table 1. Comparison of different image enhancement methods based on metrics
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Figure 6. Comparison of different segmentation algorithm effects
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