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Abstract

(‘autonomous rapid rail transit) tram in suspension straddle

Targeting the tracking control problem of ART

running mode, a geometric tracking control strategy based on
vehicle steering motion is proposed, that the front axle of the
first carriage is controlled by driver’s model and the other rear
axles are controlled by a following control method based on ge-
ometric tracking algorithm. The vehicle monorail kinematics
model, steady-state geometric tracking algorithm and transient
geometric tracking algorithm of rear axle wheel steering angle
expression are derived, and the accuracy of the proposed geo-
metric tracking strategy is verified by Simulink numerical simu-
lation. Research results show that both the steady-state geomet-
ric tracking algorithm and the transient geometric tracking algo-
rithm can realize train tracking control, but the latter performs
slightly better than the former. The proposed algorithm can op-
timize the tracking control strategy of ART tram in suspension
straddle running mode, elevating the train operation stability.
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Fig. 1 Diagram of vehicle monorail kinematics
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Fig.3 Diagram of axle bridge position when train enters the curve
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Fig.5 Wheel steering angle simulation results of train each

axle bridge with two control algorithms
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Fig. 6  Simulation results of tracking points lateral deviation

with two control algorithms
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Fig.7 Simulation results of tracking points course deviation

with two control algorithms
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