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Consensus Control of Multi-Motor System Based on Event-Triggered
WANG Jinfeng“, YU Guangliang, REN Zhengmou, SUN Xiaochen
(State Grid Shaanxi Electric Power Company Limited Research Institute, Xi'an 710065, China)

Abstract: Aiming at the problem that the hysteresis of error
transfer becomes more serious with the increase of the number
of motors in the traditional ring coupling control strategy, a
consensus control strategy of multi-motor system based on
event-triggered is proposed. The speed compensation of each
motor in the multi-motor system is obtained by consensus
algorithm to ensure the consistency of each motor speed and
improve the tracking performance of the system. When the
system reaches the steady state, the event-triggered
mechanism is used to reduce unnecessary communication
times and save communication resources. In addition, the
ring coupling structure can ensure the synchronization
performance of the system within the event-triggered
threshold, and the event-triggered threshold decreases with
time. Simulation results show that compared with traditional
ring coupling control strategy, the proposed strategy of motor
system has better synchronization performance and tracking
performance, and along with the increase of the number of
motor, the error transfer delay problem is improved. At the
same time, the event-triggered control effectively reduce
steady-state process unnecessary communication.
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Fig.1 Structure block diagram of multi-motor

system based on ring coupling control
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Fig.2 Multi-motor system distributed control

block diagram
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Fig.3 Control block diagram of ith motor system
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Fig.4 Consensus control of multi-motor system

based on event-triggered flow
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Fig.5 Starting waveforms of multi-motor system under

traditional ring coupling strategy
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Fig.8 Loading waveforms of multi-motor system

under traditional ring coupling strategy
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With the continuous improvement of industrial
automation, multi-motor systems are widely used in
textile, printing, robot control and other fields.
Permanent magnet synchronous motor ( PMSM) has
the advantages of high efficiency, high precision and
strong torque output ability, and has been widely
used in multi-motor systems. So it is of great
significance for the high-performance design of multi-
magnet synchronous motor systems.

In order to take into account the synchronization
performance and tracking performance of multi-motor
system, annular coupling control compensates the
synchronization errors of each motor and its adjacent
motor, so as to ensure the synchronization performance
of the system. At the same time, the control structure
does not become complicated with the increase of the
number of motors. Therefore, it is suitable for the
occasions of multi-motor synchronous control.

Aiming at the problem that error transfer
hysteresis becomes more and more serious as the
number of motors increases in traditional ring coupling
control strategies, a consensus control strategy of
multi-motor system based on event-triggered s
proposed. The distributed control block diagram of

multi-motor system is shown in Fig.1.

Fig.1 Multi-motor system distributed control

block diagram

S3

In this paper, the consensus algorithm is used
to obtain the speed compensation items of each motor
in the multi-motor system, so as to ensure the speed
consistency of each motor and improve the tracking
performance of the system. When the system reaches
steady state, the event triggering mechanism reduces
communication times and

unnecessary saves

communication resources. In addition, the ring
coupling structure can ensure the synchronization
performance of the system within the event-triggered

threshold , the threshold

decreases with the increase of time.

and event-triggered

To verify the effectiveness of the proposed
strategy in this paper, Matlab/Simulink platform is
used to compare the traditional ring coupling
control strategy with the proposed strategy in the
starting process, loading process and setting
process, so as to verify the control performance of
the system. The multi-motor system is composed of
3 PMSMs and 5 PMSMs respectively, and the
parameters of each motor are the same except for
the moment of inertia.

Simulation results show that compared with
the traditional ring coupling control strategy, the
multi-motor system with the proposed strategy has
better synchronization and tracking performance,

the

obviously improved with the increase of the number

and error transfer hysteresis problem is

of motors in the system. Meanwhile, the event-
the

unnecessary communication times in the steady-

triggered control can effectively reduce

state process.
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