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Abstract [ Objective] As the tram braking signal switching
requires fully considering the distance between traffic intersec-
tions and the actual traffic flow, the specific control effect is
hard to be guaranteed. Therefore, an intelligent control method
for the tram braking signal switching based on dual-core con-
[ Method ] With STMicroelectronics

STM32 dual-core multi-protocol wireless microcontroller as the

troller is proposed.

specific central device, three different actions are set respec-

tively in three channels of DMA (direct memory access) con-
troller, at the same time, the phase control adjustment matrix
of the brake signal performs multi-dimensional settings based
on the time step to establish the brake signal action space.
Based on the current tram signal status, the deterministic gradi-
ent parameter of switching brake signal is defined from the per-
spective of action value. STM32 wireless MCU ( micro-control
unit) is used to train the value loss and value reward of feed-
back action, and the deterministic gradient parameter of switc-
hing brake signal is calculated as the benchmark of brake signal
switching control. The simulation test environment is built and
the control group is set for comparative test to verify the per-
formance of the control method. [ Result & Conclusion] The
control delay of the intelligent control method for tram brake
signal switching based on dual-core controller always remains
stable within 0.4 s, and the deviation between the actual exe-
cution time and the setting time of the brake signal (red light)
keeps within 0. 04 s, and the waiting queue length is always
lower than that of the control group, superior to the control
group in terms of real-time, accuracy and reliability. The a-
bove method can improve operation efficiency and safety of the
tram.

Key words tram; dual-core controller; brake signal switc-

hing; phase control adjustment matrix
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Fig.1 Action value training method
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Fig.2 Setting of test road network structure
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Fig.3 Comparison diagram of braking signal switch control

real-time performance with different control methods
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Tab.1 Comparison table of braking signal switch control

accuracy with different control methods

VB B S 55 S PR AT I/ s
/s SCHRIS Tk SCRRI61 07 ASCiit ik
10.0 10.04 10. 05 10.02
12.0 12.03 12.04 12.00
13.0 13.04 13.06 12.03
15.0 14.95 15.04 15.02
17.0 16.95 17.06 17.04
20.0 20.03 20.05 20.03
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Fig.4 Comparison diagram of braking signal switch control

reliability with different control methods
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