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Abstract

The Energy Dispersive X-ray Fluorescence Spectroscopy (EDXRF) system requires extremely high pre-
cision, stability, and dynamic response from high-voltage DC power sources. As an important compo-
nent of the high-voltage power supply system, the controller performance of the Boost boost circuit
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directly affects the output strength and stability of the system. This paper proposes a voltage control
method based on Particle Swarm Optimization (PSO) and Adaptive Radial Basis Function (RBF) neural
network to address the problems of overshoot and steady-state error in traditional PID control in Boost
circuit control. This method achieves nonlinear mapping of PID parameters through RBF network and
uses an improved PSO algorithm for global parameter optimization. The simulation results show that
compared with conventional PID control methods, this control strategy has significant advantages in
overshoot suppression, steady-state error, and dynamic response speed, verifying the effectiveness of
the proposed method in voltage control of Boost boost circuits.
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Figure 1. Boost circuit topology diagram

1. Boost FEEZFRTINE]

22. T1EfstEatm

Boost FiL 3= A7 W A LAEARAS[5]:
FERETFR S ME), HIFRMER, HAHEEENE B, BERGERe, RBRmArE: b
Tt [EIEF A EOE, i B A GERE .
KWOIRAS TR S Wi FF), TP T, H i i A B R thom,  FRUER AN\ F R IL [E
b, A H T
FEFRABZ6E R, Boost FEESIITHELL S 52 EE D Z AR &N
v, 1

V. 1-D

in

Hrp
Vo: HiHHE;

DOI: 10.12677/airr.2026.152055 572 NILERESHLE AT


https://doi.org/10.12677/airr.2026.152055

MRkl <%

Vin: iﬁ])\EEE,
D: 4Z5Hf, Do—tm

0n+ off
i H HLL |0=|in«(1—D);
T Ih Po=V,- 1=V, -1, »
3. EH PID 154 /E1E
3.1. E# PID AR

WAL PID Fd a5 R BB A 2, SRtk Bn AT H Bn 2 1B R ZE AT LRSI AR B =
BFEMAGIEE, RERESHNE R RG T —Reoishlim i, B SCBL LR 2 0k
HbR%a -

LBl
O _one(d) . SO0 g

Figure 2. Schematic diagram of conventional PID control
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Figure 3. Simulation model of conventional PID control system
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Figure 4. Simulation waveform of conventional PID controller
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Figure 5. Simulation model of RBF neural network controller system
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Figure 6. Simulation waveform based on RBF neural network controller
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Figure 7. Simulation model of adaptive RBF neural network controller system
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Figure 8. Simulation waveform based on adaptive RBF neural network controller
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Figure 9. Comparison of simulation results between two controllers
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