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Abstract

Abstract: The C3+ATO system is in the experimental stage in our country and has the characteristics of
high automation degree and high safety requirement at present. In order to confirm whether the specific
function of the high-speed railway C3+ATO system meets the corresponding technical specification under
the specific scene, a formal modeling and verification method based on the timed automata is proposed.
The station automatic departure scene is selected as the modeling object. The functional requirements of
C3+ATO system specification are extracted and the timed automata model of the scene is established.
The message sequence chart of the corresponding process is generated, and the functional attributes of
the system are verified and the model is simulated at the C3+ATO train control simulation platform. The
simulation results show that the model meets the security function attributes and restricted activity
attributes of the system technical specification, and can provide theoretical reference for the system
design, practical application and improvement of related specifications.

Keywords
C3+ATO system, timed automata, UPPAAL, station automatic departure, message sequence chart

Recommended Citation
Zhang Zhenhai, Yao Jie. Modeling and Verification of Scene of C3+ATO System Based on Timed
Automatal[J]. Journal of System Simulation, 2021, 33(4): 951-961.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol33/iss4/23


https://dc-china-simulation.researchcommons.org/journal/vol33/iss4/23
https://dc-china-simulation.researchcommons.org/journal/vol33/iss4/23

Zhang and Jie: Modeling and Verification of Scene of C3+ATO System Based on Time

H33E5 4 W RGN HFERO Vol. 33 No. 4

2021 4F 4 J Journal of System Simulation Apr. 2021

ET B B3IHLE C3+ATO R =R 5 RIE

RIRHE, Wit

CEMASRAS BB B TR, Tl 22 730070)

WE: C3+ATO 24 B AT AR B LA TRELENELER A WNFRD. £ ESFHE. AR
IEERG R T ik 4% C3+ATO 2L FeA TG LI AME, R —F R T g shhueg
ACHEAR L BE T ik, BRE LG WK F 155 FANE9ZHRAT L, J8IK CI+ATO Z AL P9 HFEH
K, ZZLGFITH V] G AT KA AL TAE 87 &N B TR F 2 R LT HGE,
C3+ATO 7)#215 A-F & 15 AH7E, 15 BBniksE RAEH]: HAH R C3+ATO A 44 %22 it B A
ZREWE R, ARG AR L . FEIRE A BA AT SRR,

K4 C3+ATO A% B g 304 UPPAAL; %3584 %; ¥ &IFH

5325 TP391.9 kAR &S A LESS: 1004-731X (2021) 04-0951-11

DOI: 10.16182/j.issn1004731x.joss.19-0662

Modeling and Verification of Scene of C3+ATO System Based on Timed Automata
Zhang Zhenhai, Yao Jie

(School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: The C3+ATO system is in the experimental stage in our country and has the characteristics of
high automation degree and high safety requirement at present. In order to confirm whether the specific
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the specific scene, a formal modeling and verification method based on the timed automata is proposed.
The station automatic departure scene is selected as the modeling object. The functional requirements of
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Fig. 8 Model message sequence chart
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Fig. 9 Model validation chart
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Fig. 12 Schematic diagram of value of a message variable
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