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Abstract

This paper presents a method based on image visual recognition to detect the arch circle alignment
of small- and medium-sized bridges in rural areas. The method uses computer vision technology,
image processing and pattern recognition algorithm to realize the automatic recognition and detec-
tion of bridge arch circle alignment. Firstly, the digital image of bridge arch ring is obtained by image
acquisition equipment, and then the image is preconditioned, including grayscale and edge detec-
tion, so as to extract the contour information of arch ring. Then, morphological processing and fea-
ture extraction methods are used to analyze the contour of the arch ring, and the linear features of
the arch ring are identified. Finally, the linear feature is matched and recognized by pattern match-
ing and classification algorithms to realize the automatic detection of the arch circle.
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Figure 1. Bridge elevation
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Figure 2. Bridge layout diagram (Unit: cm)
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Figure 3. Bridge cross-section diagram (Unit: cm)
B 3. R EEEREE (R om)

DOI: 10.12677/hjce.2024.135082 767 TARTHE


https://doi.org/10.12677/hjce.2024.135082

e 55

3. RIERIE
3.1 Rt

ARTCHR 5V EASE LT T UAS B IR

1) BEMEREE: R TABHUIE A LSRG 44k Bl ) B - R AR

2) BBTACH . XERERMEIGIT I, WREAKREA . BEME . U8R, DU TS P R
fRI%E B A= S

3) RHEFREL: FIH] Matlab ) Canny SVESRHUEE R, bwboundaries b8 S HUHE B S R AL bR, $REX Y
HER R TEARFE, 733 4EABR(X, y).

4) LI KA R " 4EAbRTE NE] CAD 1, Ml PLINE fir4-, i AshR il B 20E Bt kAT
BB REIZTE .

ARl TE AN SRS

Matlab K FE AL AL B

Y
Canny i ZAar i 242 RS 5

Y

1 Fibwboundaries B £ HE BUES JBE o B0

Y

CADIH] H A5 17 4L £

Figure 4. Image recognition extraction diagram
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Figure 5. Grayscale processing diagram (weighted average method)
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Figure 6. Bridge contour obtained by using Canny algorithm
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Figure 7. Coordinates of boundaries extracted by bwboundaries function
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Figure 8. Arch circle alignment shape
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