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Active vibration isolation technology based on fuzzy PID

ZHANG Shuai', SHEN Chengwu®?, LIU Xiaobo', XIE Mujun'*

(1.School of Electrical &. Electronic Engineering, Changchun University of Technology, Changchun 130012, China;
2.Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: For the active vibration isolation control in optoelectronic vehicle-based platform, we build
the fuzzy PID control model in MATLAB/Simulink for the simulation with different frequency
vibration sources.The simulation results show that the fuzzy PID controller works well and has strong

robustness.
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b o
0
b
[3]
b b b
[1]
A b
2] o
o b ° A
5] L6] 7]
b Y A} o
: 2019-09-24
(20190302086GX)
(1994—>, s , s PID ,E-mail. 977534989
@qq.com. * : (1969—>, s s

, E-mail : xiemujun(@ ccut.edu.cn.



68

41

o PID
, MATLAB/
Simulink ,
1
o 1
EFREn m A
y R4 Jy'
el I
—>Ezj]%§ i I: %
= %
A
| | Jyl,
1
Vi ’
’ Yo
) yl ’
[8] ,
[9]

F:m&] "’L‘(;}I/] —y(>)+/€(y1 _y())7
F=Pux+P.[fG)+dG)],

L 1—e @)
f(la) *Q,‘ 1+€7ri“ ’

i, T hit, Thyi,=kyiy,

H H
k— ;
C H
Yo H
Yi 5
AN
17— 3

1, H

klskz ’ ~ °

L1 7TVINT2 = Y13 T LgTy — LU 1g

X =AX + Bu + Cw + DA,

0 1 0 0
Pmk ey
A= m m y
0 0 0 1
L O O _kz _k’]
- 0
0 0
0 b 1
B: VC: m 9D: ’
0 0
0
&, . 0

]C _P1 c -
A= Yo +*y<>,
m m
1—e ™3
S(xs) =Q, 71 Ep
2 PID
PID , PID
. PID
K, [t de(t)
Upp — K/)o {F(t)ﬁL T: Joe(t)dtJerono edt :|:
1 ( de (1)
Kpo [e(t)_’_T]()Joe(t)dt_’_Tdo dz }:
K,oe(t) —‘—Kiojte(l‘)dt + Ko ded(;) o
0
(3

PID 2 o



PID

69

()

——»

TR 42 1l 2

—»
AK,lAK,iAK‘i

PID u(t B c(t
i e | mme [ F T
dt
2 PID
(@) u:K,,e(t)—I—KZ»JIe(t)dt—O—Kd de(t) _
r () e(t), 0 de
e. (1), AK , . AK, . AK ., (K, +AK e(r) + (K +AK) X
Jle(z‘)dt (K 4 aK ) 39 ()
JK,) =K, +AK,. ’ de
K, =K, +2AK,, €Y ’ °
IK,, —K,, + 2K,
MK, AK, K, ; (NB NM NS 70 PS PM PB},
K, K, .K,,—PID ; ; ; oo ’
. . AK,.AK,.AK, 1
PID 3
1 AK,
p

o NB NM NS Z0 PS PM PB
NB PB PB PM PM PS Z0O ZO
NM PB PB PM PS PS Z0 NS
NS PM PM PM PS Z0 NS NS
Z0 PM PM PS Z0 NS NS NM
PS PS PS Z0 NS NS NM NM
PM PS ZO NS NM NM NM NB
PB Z0 Z0 NM NM NM NB NB

2 AK;
.

o NB NM NS Z0 PS PM PB
NB NB NB NM NM NS Z0 Z0
NM NB NB NM NS NS ZO ZO
NS NB NM NS NS Z0 PS PS
Z0 NM NM NS Z0 PS PM PM
PS NM NS Z0 PS PS PM PB
PM Z0 Z0 PS PS PM PB PB
PB Z0O ZO PS PM PM PB PB




70 41

3 AK,
e
e.
NB NM NS Z0 PS PM PB
NB PS NS NB NB NB NM NS
NM PS NS NB NM NM NS NS
NS ZO NS NM NM NS NS NB
Z0 Z0 NS NS NS NS Z0 NM
PS Z0 Z0 Z0 Z0 Z0 Z0 NM
PM PB PS PS PS PS NB NB
PB PB PM PM PM PS Z0 NB
. PID
3 . .
Simulink 3 o
MATLAB/Simulink ,
y
) Gain
yp %l[! y
Derivative Gainl Zerﬁ-o?éder
MODEL
Productl
C O
N
kd0 [
Product2
3 Simulink
MODEL s
4x1073 v v X
PID o — BIWIPID
:m=5kg. k=19 719 N/m.c —PID
2x1073
=25.12 N+ s/m.c,=0.008 m,P,=5 000 N/m,
=}
P,=80 N/A.Q, =300.dp =0.5.7=5,k; = =
_ 50 AAAAYAAARMASAAMAMAY
888 .k, =394 384, =
PID K, =0.830 8.K,,=0.665 2.K,, =
- ~2x107
=0.494 2,
vo=0.004sin(2x % f*1),
} —4x10°3 . . .
f :25~100 Hz. 0 2 4 3 8

r 25.50.75.100 Hz. i/ s

4~ 7 o 4 25 Hz



1 , PID 71
4 , 25 Hz , PID
, 1.8 s , 4x1073 x
3.8X10°* m, 90.50 % — HIED
— PID
PID , 1.83 s 2x1073
s 1.1 X 107" m, E
=
97.25%. 20
=
—%
4x107 " ~2x107%
— HIPID :
— PID
2x1073 —4x1073 R . A
g 0 2 4 6 8
£, e/ s
i}_[
R ' 7 100 Hz
4]?::
—2x1073 7 s 100 Hz , PID
. l.g S ’
—4x10°3 . A - — %
X107 3 . p o 1.3X10 " m, 96.75% ;
AT/ s PID , 2.1s ,
4.5X10° m, 98.88%.
5 50 Hz
5 50 H, . PID 4
1) 19 S N
1.51X107% m, 62.25%; PID R Matlab/
PID \ 1.8 s Simulink . ,
, 2.0 X 107" m, PID )
95%. 25~100 Hz . PID
3x1073 x ,
— BHIPID
-3
2x10 —PID ’
g 1x107° ]
b\@\ Y b
g o0 IO ,
R
B -1x107 1
-2x1073
-3x107? . . R
0 > n 6 3 (1] . [DJ.
A/ s
,2013.
6 75 Hz [2] )
6 . 75 Hz , PID [D].
1) 1.6 S ’ 2016
B [3] Dai H, Jing X, Yu W, et al. Post— capture vibra-
3.3X107" m, 91.75% . . . L
tion suppression of spacecraft via a bio-inspired iso-
PID ’ L9 lation system [ ] ]. Mechanical Systems & Signal
’ 1.8 X 10 " m, Processing,2018,105:214-240.
95.50%., (4] : [J1.



72

41

[5]

6]

2018(z1) :80-80.
Begnini M, Bertol D W, Martins N A. A robust a-
daptive fuzzy variable structure tracking control for
the wheeled mobile robot: Simulation and experi-
mental results [J]. Control Engineering Practice,
2017,64.27-43.
Maryam Brahem, Amira Amamou, Mnaouar
Chouchane. Active Vibration Control of a Rotor
Bearing System Using Piezoelectric Patch Actua-

tors and an LQR Controller [ C]//International

Conference Design and Modeling of Mechanical
Systems. Springer, Cham,2018.
L7] , ,
MVB LIl ,
2018,39(4) :362-366.
[8] , , .
LIl 52012,37(4)
700-704.
[9] . [D].
,2009.



