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Abstract: In view of the traditional flower pollination
algorithm for parameter identification in permanent magnet
synchronous motors, the late iteration often results in easily
plunging into a local optimum, leading to slow convergence
speed and the defect of low optimization accuracy. An
improved flower pollination algorithm based on t-distributed
perturbation and Gaussian perturbation (tGFPA) is proposed
to realize high-precision identification of permanent magnet
synchronous motors. Firstly, the individual position of flowers
is initialized by chaotic logistic mapping, and then t-
distribution perturbation is introduced in the global pollination
process to improve the diversity of search space. Gaussian
perturbation is added during local pollination to enhance the
ability to jump out of the local optimal solution. Finally,
comparing the simulation results show that the flower pollinate
algorithm based on double perturbation strategy to improve
convergence speed is faster and have higher precision, which
has important significance for improving control performance
of permanent magnet synchronous motor.
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Permanent magnet synchronous motor ( PMSM)
has many advantages such as small size, simple
structure, and high efficiency, making it is widely
used in servo systems and other industrial fields.
However, with the continuous progress of science
and technology, the requirements for its control
accuracy are increasing. Due to the close correlation
between the control performance of permanent
magnet synchronous motors and the accuracy of motor
electrical parameters, the accurate identification of
motor parameters is an indispensable prerequisite for
achieving high-performance control of permanent
magnet synchronous motors.

In view of the defects that traditional flower
pollination algorithm are prone to fall into local
optimization at the later stage of parameter iteration
for identifying permanent magnet synchronous motor,
which leads to slow rate of convergence speed and

low optimization accuracy, an improved flower

( tGFPA )

distribution perturbation and Gaussian perturbation

pollination  algorithm combining  t-

strategy is proposed to achieve high-precision
identification of permanent magnet synchronous motor
parameters. Firstly, chaotic logistic mapping is used
to initialize the position of flower individuals, thereby
making the distribution of population individuals
more uniform throughout the entire search space and
improving the quality of the initial population.
Secondly, a t-distribution perturbation strategy is
introduced in the global pollination process to
randomly perturb individual flowers, improving the
diversity of the search space. During the local
pollination process, a Gaussian perturbation strategy

is used to search within the neighborhood of the

current solution, enhancing the algorithm’ s ability to
jump out of the local optimal solution.

Finally, a permanent magnet synchronous motor
parameter identification simulation model based on
tGFPA algorithm is established on the Matlab/
Simulink platform verified the effectiveness and
accuracy of the proposed algorithm. The simulation
model for parameter identification of permanent
magnet synchronous motor based on tGFPA algorithm

is shown in Fig.1.
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Fig.1 Block diagram of simulation model for
parameter identification of permanent magnet

synchronous motor based on tGFPA algorithm

The simulation results show that the proposed
flower pollination algorithm based on the double
perturbation strategy of t-distribution perturbation

and Gaussian perturbation shows significant

advantages in dealing with the parameter

identification  problem of permanent magnet

synchronous motor, and has faster rate of
convergence and higher identification accuracy. To
sum up, this provides an effective and feasible
solution for improving the control performance of

permanent magnet synchronous motors.
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