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Abstract: Autonomous-rail rapid tram is a new type of urban rail transit. As a key technology, autonomous guidance and track
following algorithm solves the problems of large proportion of road, poor flexibility, delayed steering and large errors during steering
of multi-group articulated vehicle. The rapidity, accuracy and stability of the vehicle during steering are guaranteed. In this paper, the
composition of the autonomous guidance system was firstly introduced, the control principle of tracking trajectory was proposed and the
numerical model of steering system was established. Simulation analysis and experimental verification indicate that the system meets the
response speed and trajectory tracking accuracy requirement of the vehicle during steering.
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Fig. 1 Autonomous-rail rapid tram structure
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Fig. 2 Steering control unit of the autonomous guidance system
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Fig. 3 Steering system
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Fig. 4 Schematic diagram of track following
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Fig. 5 Kinematic model for a double-articulated vehicle
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Fig. 6 Steering control for the vehicle turning
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Fig. 7 Paths of the front and rear wheels when vehicle ideally following
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Fig. 8 Simulink model of autonomous guidance and trajectory
following system
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Fig. 9 Deviation of trajectory following about autonomous-rail
rapid tram
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Tab. 1 Test data of trajectory error
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Fig. 11  Simulink response curves
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Fig. 12 Performance test -site of the steering system
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Tab. 2 Response performance of electro-hydraulic
steering system
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Fig. 13 Response time and steering angle error testing curves
of electro-hydraulic steering system
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