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Abstract: [Objective] To address the issue of metaheuristic
algorithms being prone to falling into local optima during the
parameter identification process of permanent magnet
synchronous motor ( PMSM ), an improved Spider Monkey
optimization (SMO) algorithm based on Tent chaotic mapping
and nonlinear dynamic adaptive weights is proposed. This
algorithm aims to achieve accurate identification of internal
parameters of PMSM. [ Methods] By introducing Tent
chaotic mapping in the initialization phase of the algorithm,
the probability of finding the optimal solution in the early
stage was increased. In the local leader stage, dynamic
adaptive weights were introduced based on the population’ s
fitness values in the current iteration to meet the next
generation population’ s needs for global exploration and local
optimization. [ Results] Simulation results showed that the
improved SMO algorithm based on Tent chaotic mapping and
nonlinear dynamic adaptive weights had improved convergence
speed and identification accuracy during the identification
process, with errors controlled within approximately 0.5% .
[ Conclusion] The proposed improved SMO algorithm exhibits
faster identification speed, higher accuracy, and good
convergence characteristics.
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The permanent magnet synchronous motor
(PMSM) has a wider speed regulation range, faster
dynamic response, and higher power density
compared to asynchronous motors, making it widely
accepted in  high-performance servo systems,
robotics, and aerospace fields. The parameters of
PMSM are easily influenced by factors such as
temperature, magnetic  saturation, and stator
current, leading to issues such as decreased torque
control accuracy, inaccurate flux observation, and

back

Therefore, obtaining accurate

variations in  characteristics of  motor
electromotive force.
motor parameters is crucial for precise control of
PMSM.

This paper established a full-rank parameter
identification model in the dq coordinate system,
combining the Spider Monkey optimization ( SMO )
algorithm with Tent chaotic mapping and dynamic
adaptive weights to identify multiple parameters such
resistance,, inductance, and

as stator dg-axis

permanent magnet flux linkage. The simulation
model is illustrated in Fig.1.

During the initialization phase of the algorithm,
Tent chaotic mapping was introduced to achieve a
more uniform distribution of initial individuals in the
solution space, thereby increasing the probability of
finding the optimal solution in the early stages of
identification. leader phase,

During the local

dynamic  adaptive  weights were introduced:

individuals with higher fitness should appropriately
reduce inertia weights when updated, to enhance
their local

search capabilities. Conversely, for

utl
wv
5 L VSI
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U)U|U.
i L
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u*  ux
0
[ I
1 d/dr PMSM

Fig.1 Block diagram of simulation model for
parameter identification of PMSM based on
ISMO algorithm
individuals with lower fitness, where the probability
of the current global optimal solution was lower,
inertia weights should be increased appropriately to
help them escape from the current region and
enhance global search capabilities.

To validate the effectiveness of the proposed
algorithm, its identification error was compared with
that of two other

algorithms.  The parameter

identification error results are shown in Fig.2.
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Fig.2 Parameter identification error results

The experiments demonstrate that the proposed
improved SMO algorithm exhibits faster identification
speed, higher identification accuracy, and good

convergence characteristics.
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