2024 4 45 45 % 45 3 1) ik K % 2 R(BARFR) Vol.45 No.3 2024
(E‘ﬁ[’i 215 ,ﬁﬂ) JOURNAL OF NORTH UNIVERSITY OF CHINA (NATURAL SCIENCE EDITION) (Sum No. 215)

XEHS: 1673-3193(2024)03-0326-08

Abstract: Aiming at the requirements of high tracking accuracy and strong robustness for the servo con-
trol system of anti-aircraft artillery, a control strategy for the artillery servo system based on an improved
particle swarm antlion optimization algorithm was proposed. Firstly, based on the establishment of the
artillery AC servo system model, analyzed the structure of the position controller; Secondly, the
improved antlion algorithm was used to optimize the position loop PI controller. In order to solve the prob-

lem that the diversity of antlions decreases in the late iteration of the algorithm and leads to local optimiza-
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tion, and to ensure the optimal parameters, the PSO algorithm and ALO algorithm were integrated,
using particle swarm optimization algorithm to update the antlion position, further updating the elitist stage
of the ant-lion algorithm, and introducing adaptive nonlinear decreasing inertia weight coefficients in the
particle swarm algorithm to enhance the algorithm’s local search ability in the later stage, introducing
dynamic proportion coefficients and nonlinear dynamic weights in the antlion algorithm to improve the algo-
rithm's global search ability; Finally, model and simulate in MATLAB/Simulink, and analyze the system
stability, tracking performance, and robustness under the action of each controller. The simulation results
show that the IPSO-ALO algorithm is the best for various performance indicators of PI control, with an
increase of 18.2% and 33.1% in adjustment time compared to IPSO and IALO, respectively. The
designed controller can achieve better response characteristics and tracking accuracy for the artillery servo
system, with strong anti-interference ability and strong robustness, proving the effectiveness of this
method.
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Fig. 2 Block diagram of three closed-loop vector control strategy for AC servo system
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Tab.2 Comparison of algorithm performance indicators
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K, 1.26 0.61 2.00
K, 4.74 6.27 8.48
I/ % 6.60 0 0
TR /s 0.32 0.65 0.41
PETTI ] /s 0.39 0.48 0.32




332 Hdb R A s CASRBRERO

2024 45 3 )

KO et s P A 1 S D R RN S A 2 1R
RS, NARIE T — P SO i b 5
XA Sy PR N I R R B A N A
M6, 16 =0.4 sBIIA TGS, Hoke 3 Fhfas il
e E R Ah L, AT LA, 3R g T
LIy R4S, Hidr, IPSO-ALO 5 g8 75 P4
U0k 2 I o oy R, R R DA, SR B —
A B ENERES , RE S Fe P ks O B 8 5 2 AH Ry
P b, i RGP IEHIRES

6 FAs S ik
Fig. 6 Response curve of interference signal

IO T 30 o B BR A UE T TPSO-ALO Itk 1) Fifi
I R G ERS N AE ), 8 T RIER SR 5
BPERE, EFIRAE K 0. 5 rad 1 1F 315 54 M A
G5 R RGP, qHMA N 0.4 Hz B, 52
06 JUT A5 1) 1 5% BR 5 4 Bl 42 R R B R 2 il £k
K7 M 8 s . B 8 mlAl, IPSO-ALO il
TEIRZEVLE N[ —1. 2 mrad, 1. 2 mrad |, fF &
TS B BoR . i AR, AL IPSO-ALOH
IRAEAR AL PLAE B 4o 8 sh 2L s RS B o A+
Pere i s

K7 IEKERERVERE M2k

Fig.7 The tracking performance curve of the sine

r [ %71 Y

https://www.cnki.net

8 IPSO-ALO B i 2k
Fig.8 The tracking error curve of IPSO-ALO
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