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Switch Machine Simulation Automatic Con-
troller Based on Virtual-physical Combination
CHEN Guangjun, GONG Wenyuan, WANG Yong

Abstract Objective: Railway switch machines often experi-
ence poor automatic controller (auto-controller) node contacts,
but it is difficult to fully simulate such faults in practical train-
ing. To tackle this problem, a switch machine simulation auto-
controller based on virtual-physical combination is designed to
simulate scenarios with poor contact of auto-controller nodes.
Method: The characteristics of automatic controller and the o-
verall planning scheme are introduced, together with the design
and implementation method of software and hardware systems;
tests and improvement are carried out on the designed simula-
tion auto-controller. Result & Conclusion: The pratical train-
ing system of the simulation auto-controller has several fea-
tures ; It maintains the same structure, electrical characteristics,
and practical training methods of the turnout control circuit. It
recreates application scenarios with poor contact of auto-con-
troller nodes in rail transit operating lines. It meets the skill
training needs of rail transit company personnel and seamlessly

integrates teaching content with industry job requirements. The
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proposed simulation auto-controller works stably and is highly
reliable, meeting requirements of frequent operation exercise in
the training system.

Key words rail transit; simulation auto-controller; virtual-
physical combination
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Fig.1 Diagram of auto-controller contact system
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Fig.2 Diagram of simulation auto-controller structure
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Fig.3 Turnout control circuit wiring diagram of DC switch

machine in scheme 1
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Fig.4 Turnout control circuit wiring diagram of AC switch

machine in scheme 2
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Fig.5 Flow chart of single-module software design
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Tab.1 Logical relationship of scheme 1
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Tab.2 Drive command truth table of scheme 1
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Tab.5 Electrical parameters of ZDJ9 auto-controller

operation
A= AR PAE5 B HL 3/ A WA s v e/ V
1 13-14 2.290 370.0
2 15-15 0. 060 88.5
3 23-24 0.060 94.3
4 25-25 0.067 64.2
5 33-34 0. 060 94.5
6 3535 0.067 64.0
7 4344 2.230 375.0
8 45-45 0.060 90.0
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