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Abstract The rapidly increasing urban rail transit operation
mileage has brought pressure to daily inspection of rail transit
track work in China. Conventional labour inspection has vari-
ous limitations and need to be aided by smart detection equip-
ment to improve efficiency and quality. Currently, the smart
inspection equipment in service are generally having shortcom-
ings such as low rapid deployment capacity, limited real-time

defect detection inspection and alarm, lack of defect manage-
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ment system, which make the application in urban rail transit
daily inspection work difficult. Smart inspection robot is based
on modular design, self-propulsion, personnel carrier, machine
vision, locating calculation and advanced artificial intelligence
algorithms. Real-time detection and alarm of relevant defects in
urban rail transit track work inspection is realized and digital-
ized management can be carried out on the detected defects u-
sing defect database. Applying the proposed robot in the daily
inspection of track work operation-maintenance can greatly re-
duce inspection labour intensity; recognizing various defects
accurately with smart defect detection technology can elevate
inspection efficiency and prevent serious defects in advance;
new mode of robot inspection-digitalized defect management
can lower track work operation-maintenance cost drastically.
Adopting smart inspection robot can lower cost and elevate effi-
ciency for urban rail transit operation, assisting in promoting
construction and development of smart urban rail transit.

Key words urban rail transit; track work operation-mainte-
nance; smart inspection; real-time inspection; defect manage-
ment
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Fig.1 Architecture of comprehensive inspection robot system
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Fig.2 Flow chart of defect detection and disposal process
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Fig.3 Customized assembly of comprehensive inspection

robot
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Fig.4 Comprehensive inspection robot detecting man-

made defects
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Tab.1 Test results of comprehensive inspection robot
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Tab.2 Comparison of robot and labour inspection costs
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Fig.5 Defect detection results of comprehensive inspection robot

AN 33, 1 P AR e T 15 S 408 - 1A T
HARGE, AL, BBE A A I A A IO R T 5538 22
iz AEVR 2R 1 ST R] R MR i T 3k i LI S8 0E T 55 i
TS A Ak 37 14 S Bk AN, Ik B R A S5 LAY o

(2]

[3]

[4]

[5]

(6]

[7]

i
B

OL]. (2022-06-15) [2022-08-20]. www. ofweek. com.

Ofweek. White paper on the development of China intelligent in-
spection robot industry 2022 [ EB/OL]. (2022-06-15) [ 2022-08-
20]. www. ofweek. com.

HUANG H, LI Q, ZHANG D. Deep learning based image recog-
nition for crack and leakage defects of metro shield tunnel[ J].
Tunnelling and Underground Space Technology, 2018, 77
(3): 166.

WU Y, QINY, QIAN Y, et al. Hybrid deep learning architecture
for rail surface segmentation and surface defect detection [ J].
Computer-Aided Civil and Infrastructure Engineering, 2022, 37
(2):227.

GIBERT X, PATEL V, CHELLAPPA R. Robust fastener detec-
tion for autonomous visual railway track inspection [ J]. IEEE
Winter Conference on Applications of Computer Vision, 2015, 98
(2): 694.

PR3, BRHGE , X A 0, 45 Al Tl 0008 5 S B Bt 2 5 A
IR EARLT]. BT BB 2SE ,2019(8) :32.

TIAN Xinyu, WEI Shibin, ZHAO Yanfeng, et al. Innovative
technology of comprehensive inspection train for urban rail transit
infrastructure[ J]. Modern Urban Rail Transit, 2019(8) :32.
TAREEN S, SALEEM Z. A comparative analysis of SIFT, SURF,
KAZE, AKAZE, ORB, and BRISK[ J]. International Conference
on Computing,

2018, 3:1.

Mathematics, and Engineering Technologies,
ZHANG Z. Tlterative point matching for registration for free-form
curves and surface[ J]. International Journal of Computer Vision,

1994,10(13) :129.
(W H 11 :2022 - 09 -30)

(E#&E 219 IT)

[9] ZHUS, WANG J, CAI C, et al. Development of a vibration at-
tenuation track at low frequencies for urban rail transit[ J]. Com-
puter-Aided Civil and Infrastructure Engineering, 2017, 32
(9): 713.

[10] sBFRHe. Hbhikis # 4 b R AT S S U 40 1 o BE 48 Van-
guard (S5 8 ) ARG T T4 [ 1], B4 1% #, 2013, 5

. 224 -

D

(4):135.

GUO Chunhua. Construction technology of replacing vanguard
fasteners in existing elastic short sleeper fasteners section of sub-
Public Communication of Science &

way operation line [ J].

Technology, 2013, 5(4) ; 135.
(sek H #9:2022 - 12 -12)





