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Abstract

To mitigate the structural safety risks arising from various ailments in subway tunnels, this study
leverages digital twin technology to establish an intelligent management system platform for
subway tunnels. Through the design of an unmanned tunnel inspection vehicle, intelligent inspec-
tions of the tunnel are achieved. The study utilizes large-scale data analysis to promptly acquire
and process information related to defects and deformations within the tunnel. By employing
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neural networks and machine learning methodologies, the Transformer model is utilized to
achieve precise predictions of subsidence within the tunnel. Integrating various common sup-
porting technologies, such as intelligent reconstruction of the subway tunnel environment, seam-
less data interconnection, perceptual interaction, and collaborative business strategies, this re-
search establishes a subway tunnel full-node, multi-dimensional real-scene digital twin system.
This system facilitates intelligent inspections, fault diagnosis, accurate subsidence predictions,
intelligent interaction, and three-dimensional displays within the tunnel. Consequently, it signifi-
cantly enhances the safety management and equipment maintenance efficiency of subway tunnels.
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Figure 1. Structural diagram of the chassis driven by a small car

B 1 NERTREEAE

2.1. BEEHEIER

B o N AR 252 1 1T A BRI A SR A IR B T BT E I Sk e 4%, Tl AR R iR aR R . 2 T
ARG, BalfEhlFiBEEREY, SCI/NEERRE N IHERE L. SR MR gz . iz shis
AU SRR I AR ARG 4 R DO PR /N AE Bl RS HEAT B, SE RS TR BT 45, AR S it
BN 177 %, PRAIE/NELERAS I R B

KA /NE 3 177 22K F RM3508 HiLS C620 BRBh#% 1404 . RM3508 HIHLEL A sl 1) fE, mysk
X FE AN B ) mRs B ), B RN AR RS RS HEAT I MG BN IS(E Th % 240 W, 15/ RE
EAEEIE B AR, FREHET, ENAFKRAT ST R B A ERE, P — s 18T
PR, BT T NEAERRE N IR IE M, AR TIE N 2 FEL I R S5 4 C620 BRS) # AE 5 G A AL
HERAE, REFBREEmE, RN EEARR TN RS,

K H] SLAM S AHLaE BLAR T, S5 & ot Tk ARG kS, Sl 7 /NEAERRIE P OUER B Ar . 7%
RN R T AR L RT 25 5K, IR T/ N RN IR R A Aee AT k. R PID F i 28xt sapLikAT
HEEAALE R, RGN T DUE RS RIS AT 5 1 75 3R . & 2 B oy LR sh ks =

TREE TR
SERPITH B I [ i

%Emﬁﬁ}—jﬂi{ilj

LA 0%
BFE ’

Figure 2. Schematic diagram of motor drive control algorithm
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Figure 3. Functional distribution of digital twin system platform for subway tunnels in complex environments
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Figure 4. Main interface of digital twin system for subway tunnels
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