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Abstract

Moreover, the widespread use of nonlinear loads leads to a large number of harmonics, which can
cause serious distortions in the output voltage waveform and eventually affect the safety of elec-
tricity consumption. With this as the starting point, the nonlinear load inverter is taken as the
main research object, MATLAB/Simulink simulation software as the main research tool, the Fuzzy
PI control and BP neural network control are combined, the Fuzzy PI control parameter adaptive
ability is integrated. The nonlinear mapping characteristic of BP neural network control technol-
ogy is proposed to optimize the output voltage and current waveform.
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Figure 1. Circuit with arbitrary load topology
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Figure 2. Fuzzy PI controller principle block diagram
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Figure 3. Mamdani controller schematic diagram
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(1) if e=PB and ec=PB then U=NB

(2) if e=PB and ec=PM then U=NB

(3) if e=PB and ec=PS then U=NB

(4) if e=PB and ec=Z then U=NB

(5) if e=PB and ec=NS then U=NM

(48) if e=NB and ec=NM then U=PB
(49) if e=NB and ec=NB then U=PB
WG LR RIS ARER), SR 1 RFTR M.

Table 1. Table of fuzzy control rules

1 R AR

ec

PB NB NB NB 0 0 0 0
PM NB NB NM 0 0 0

PS NB NM NS 0 0 PS 0
z NB NM NS 0 PS PM PB
NS 0 NS 0 0 PS PM PB

NM 0 PM PB PB
NB 0 0 0 0 PB PB PB
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Figure 4. Input/Output simulation diagram of fuzzy control
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Figure 5. PI control input and output simulation diagram
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Figure 6. Neuron model
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Figure 7. Block diagram of the compound control system
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Figure 8. Fuzzy control output voltage waveform

8. MRMAFETHIE b BB SR

400

300

200

(i

Imiwiwl

100

0_

A

g;n; ap?g;]xeﬂuzrga; g;tuv;/fcjg g}r%r;}lz; téhe output voltage waveform

10 Y Y L

AP T

AN AN AN AN EE e
NN
Ve A ]
VAR VANV VA VNN VAR VAL VIR VAL VI VAR VN L VIR VIR

g;(;e géogr;ﬁ%r‘;g Ec;}:_zt;gzlﬁ%utput voltage waveform

DOI: 10.12677/jee.2023.112013 111 A TR



https://doi.org/10.12677/jee.2023.112013

FSLKE, F)b

FFT analysis

Mag (% of Fundamental)

Fundamental (50Hz) = 264.8 , THD= 6.13%
T T T T T T

(M O L ‘\‘ I {0 Y

10 15 20 25 30 35 40 45
WHRH RO

Figure 11. Fuzzy control FFT analysis diagram
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Figure 12. Neural network control FFT analysis diagram
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Figure 13. Composite control FFT analysis diagram
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