Modeling and Simulation EE#51jH, 2021, 10(1), 48-57 Hans )0
Published Online February 2021 in Hans. http://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2021.101006

ETBPHZMER EREEREENRBIRNE
o

kA, x#E, BRARE

TN LS, i
Email: "shitanliu@163.com, 1254432156@qqg.com

ks H B 2020412 18 H s A HM: 20214F1H24H: KA HB: 202142 H3H

H E

ARFHEATRERRSIN TR TRKIA T URFFFRBITIIRE S, LA ST HLE SRR N AE M
Sh b SEE SRR B R R AR T e RS M BT BPHAMSKFIANPIDEM %, &
SL 7 R A Be e B ESNRRIEHIBAEL; FIFMatlab/Simulink V&, BTSN BEERGA . R
A WA= SEBIERBNNEI TR X TSR BEESBER UTEFRET
AT T ERG AR, SRR, SESRMIRERTTE, B HRSMERRRERIER, 7TA R
HIBERAE AT AR, BIRPR AT 15%~30%

XKigid

FHWIR, EEEEME, BPHEMYE, PIDEHIE

Simulation Analysis of Active Vibration
Reduction of Piezoelectric Intelligent
Rotor Based on BP Neural Network

Dan Zhang, Shitan Liu*, Junhao Chen

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai
Email: “shitanliu@163.com, 1254432156@qqg.com

Received: Dec. 18th, 2020; accepted: Jan. 24”‘, 2021; published: Feb. 3rd, 2021

Abstract
In order to improve the ability of search and rescue aircraft to maintain stable operation even
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under sudden external interference, an intelligent rotor structure is designed based on the pie-
zoelectric composite material that uses its own adjustment mechanism to quickly respond and
adapt to external impacts to achieve active vibration control method; piezoelectric intelligent ro-
tor active vibration reduction model has been established based on PID control method of BP
neural network algorithm; Achieve real-time control of the aircraft during flight by adjusting dy-
namically yaw angle, roll angle and pitch angle using BP Network, using Simulink module. Finally,
a control simulation test is carried out considering the actual flight control state. The results show
that the active vibration reduction control method has a feedback control function with distur-
bance compensation, which can effectively suppress the vibration of the rotor during flight, and
the vibration reduction effect can be increased by 15%~30%.
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Figure 1. Piezoelectric intelligent rotor structure
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Figure 2. Ground reference coordinate system and Airframe coordinate system
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Figure 3. BP Neural Network Structure diagram
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Figure 4. Control scheme of flying height based on BP neural network
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Figure 5. Schematic diagram of PID control structure based on BP neural network
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Figure 6. Two algorithm control height response graphs without disturbance
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Figure 9. Consider the oscillating response graph under actual flight conditions
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