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Railway Fence Defect Detection Based on Panoramic Image Mosaic

Wang Shengchun', Luo Siwei' , Wang Xu®, Huang Yaping', Dai Peng’

(1. Beijing Key Lab of Traffic Data Analysis and Mining, Beijing Jiaotong University, Beijing, 100044, China; 2. Railway Mainte-
nance Inspection Station, Jinan Railway Administration, Jinan, 250001, China; 3. Infrastructure Inspection Research Institute,

China Academy of Railway Sciences, Beijing, 100081, China)

Abstract: Although automatic detection technology based on machine vision for railway infrastructure has
been widely used, fence, as an important safeguard against foreign invasion to ensure safe running of
train, has not been detected automaticaly yet, but manually as in traditional inspection. Based on pano-
ramic stitching techniques, we acquire the panorama of the fence along the railway, and then extract
gray-level statistical features such as the mean and variance values to construct the two-dimensional sta-
tistical histogram of panoramic image. On the bases of these data, we propose a segment method using
the maximum entropy of two-dimensional gray mean-variance histogram to achieve rapid fence defect de-
tection from the fence panorama. Experimental results verify the validity and accuracy of the proposed
approach and it has the precision ratio of 87.5% and recall ration of 92.1%.

Key words: defect detection; panoramic image mosaic; two-dimensional histogram; threshold segmenta-

tion; entropy; railway fence
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Fig. 1 Fence defect of railway line



IMA F ATAZTAGRHEOERT ZSREN 339

CL) R 1) AT A1) R 4 o 22 25 A 7 iy 3 1Y) 43k
LIRS i 7 % 3l - BUAR LA O6 - 47 T2 3h
pRL RS A VDY TR AN U SR L RO PN
HELZNGFE L HAEAF KR ERBAE
PISIRor B AE AT Wi TR H B R R S A
114 P8 A7 6 A5 4 O R I A B R S B

S, 8, S5 ¢ SyySy

S F 0 43 AT TEL 7 o PR MG 3 e 2% A W " "
Bk B R B IR 2L l
()M e D KB, SCRRC 11,12 o 9 T4 z;h_%wﬁﬁlll "
©i12345678910 1,

TEA s g il T PR X M 1 T kL R T
R JLAR] 51 56 0 2 80 B AH AL 2 O A5 91
T 25 Al HC— R B 2R A O ¢ S8 R AT
PRI 257 (9 9 B2 AR 4 41 42 A 8l

B

™o

st s} 8% Si1 Sy
&2 B 4 B IAT Y A st 1R

Fig.2 Schematic diagram generating

railway panorama
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Input: Fence panorama
Output: Position coordinates of the fences
for each column j, j=1, -, N, from the fence panorama
Calculate the mean M(1,)) standard deviation V(1,;);
if M(1,5)<e and V(1,j)<¢€
F(H=1;
else
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end if
end for
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Input: Position coordinates of the fences
Output: The position of the fence defect
int cur, m=0
for each column j,;j=2, -+, N
if F(;j—1)=1 and F(j)=0
cur++
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m++;
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