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Modeling and parameter identification of a steering gear tilting
vector power system based on IESPSO

Shen Yue,Wang Jiajun, Chu Jincheng, Liu Minghui, Liu Hui

(School of Electrical and Information Engineering, Jiangsu University , Zhenjiang 212013 ,China)

Abstract : To solve the problem of low accuracy and difficulty in estimating the actual response of the servo system model in the tilt vector
dynamic system under the influence of the external torque generated during rotor dynamics, this article incorporates the external moment
of the servo as the disturbance noise into the identification link, constructs the system model, and proposes a parameter identification
method for the tiltrotor servo system based on improving ecosystem particle swarm optimization (TESPSO). To ensure the stability and
safety of the test, a tilt vector dynamical system identification platform was designed to carry out the parameter identification test. The
experimental results show that the IESPSO method has obvious advantages of convergence speed and estimation accuracy compared with
the PSO algorithm, the ESPSO algorithm, and the recursive least squares method under the influence of the external moment noise
generated during rotor dynamics.
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Fig. 1 Diagram of tilting vector power system structure
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Fig. 2 Diagram of the physical structure of the tilting

vector power system
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Fig. 3 Block diagram of DC motor submodule system
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Fig.4 Block diagram of the first-stage gear pair system
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Fig. 6 Diagram of the tilt vector power system

coordinate system
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Table 3 Identification test results after modifying the search space

CISLVIRES 853 [l ] IR/ (0) SEEIRXR2E/ (%) WITARIREE/ () KRR/ (°)

IESPSO 5.3 0.503 3 7.71 0.973 4 1.991 1
ESPSO 3% (-0.15, 0.15) 0.5150 7.73 1.079 9 2.5812
PSO Hik 0.541 0 8.45 1.1295 3.1150
IESPSO 573 0. 504 4 7.46 0.991 1 2.1289
ESPSO Hi: (-0.2,0.2) 0.5154 7.78 1.044 6 2.7519
PSO Ak 0.5329 8.28 1.1127 2.967 5
IESPSO %3 0.502 3 7.41 0.973 9 2.1419
ESPSO ik (-0.3,0.3) 0.59% 5 7.70 1.067 2 3.358 4
PSO ik 0.596 0 8.22 1.007 3 3.130 4
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