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Resonance Suppression Method of Vehicle Mounted Lifting Photoelectric
Platform
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(North Information Control Research Academy Group Co. LTD., Nanjing 210000, China)

Abstract: To avoid obscuring the field of view, a photoelectric platform is usually placed on top of a
lifting mast. The structural stiffness of the mast directly affects the stiffness of the photoelectric platform
servo system and its dynamic performance. In actual use, it is deduced that an insufficient stiffness of the
mast causes the photoelectric platform to resonate easily in the process of azimuthal rotation, causing it to
work unstably. To solve this problem, a Butterworth low-pass filter, notch filter, and linear auto
disturbance rejection control mode are introduced successively to suppress the resonance phenomenon of
the lifting photoelectric pan tilt table. By comparing the advantages and disadvantages of the three
methods, it is concluded that the linear ADRC method has the advantages of fast response, good resonance
suppression effect, and good robustness, and is suitable for the control system of the lifting photoelectric
photoelectric platform.

Key words: photoelectric platform, lifting mast, Butterworth filter, notch filter, LADRC

it

0 35l

TSR R 00 e 5 AT SR B T CCD B L. 40
SRBAX Iz, DME T B RCSE I R 52 4
FAZS S8 1 > SRS X, SR v AL
WHACHR = G BT IR . ZRTEHE,
JRAANE AR, TR 2 — By 2L a5, 3X
SEMAT SN BT P Ot B
LRI T )5 > 25 6 5 B 1] AN 8k U e LA S AN
(5] (3 P42 1) 7 K 5 (A A 7 A e it AR U, 3Rk 4
R BN IR B0 th 2 A 38 BUMEAT b, RORINRIME AT 4

s BHEA: 2022-12-06; f&ITHHA: 2024-04-06.
EZ BN

406

g, SEOCH T G, RN EESEU0E
nEREIRE .

WIS B IR AT b, 45 S U
IR ICH = G ILIRI (1038 BN BIY X T RO
Hm GIRILGA it — BN N TR RIX—
R, SO 7 SR 3 FEE 2 S 0 B R A0 I i
P HEFEIR AN BE B A . MR AT A UL
P 7 sORMAER . IR 4 R R MR A A Sz
il 7 2n] DL BLAE T 7 B ARG B = 65 2 A& VE RE I AT
R, VIRERA R4 3R REOR o

BNRE (1989 , 5, Wik, NEHZEGMAMRIEHERDIT. E-mail: 1sj_gdsf@163.com.



Fa6E FH4H Vol.46 No.4
20244F4 A RS ERTEAOE 2 B LR A T Apr. 2024

1 HIRIRES

Fe Lz 5 2 25 T RIR T e M AT T8, 131 4R F P4
AT 2L B 22 25 T AR R T, RALIEEE R
NEEWE 1 TR,

(0

\

Photoelectric
gimbal

[ Pl

Lifting
mast

‘ Vehicle surface ‘

K1 RGEREERKARER
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Fig.2 Equivalent diagram of two-mass servo system
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° PI + first order low pass filter 5°/s step response curve
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Table I Motor and rotary transformer parameters
J90XFS001 type rotary
J110LWX004 type motor
transformer
Stall torque 1.5N'm Excitation 4V
voltage
Stall current 2A Excitation 2000 Hz
frequency
No-load speed 240 rpm Polar number 1:32
contrast
Torque 0.75N-m/A  Precision <30”
coefficient
Phase 34Q
resistance
Phase 7.5mH
inductance

T IR E e of = 5%s, IR BEFR R PI
J 1] 28 R0 G BRHRE SR F 250 Hz — I IE B8 Uk 2%
I Ab T THECIRAS TG 2 & 75 7 1) 3858 i 7 1575 0, 33
JEE A )87 it 2 an 1] 6 BT o

A ILEEHIE R 5°s Ja, o WIS T HHRIR
&, BELIRIER TAE.

PR P FHl2E, S B R R A
B 250 Hz ELRRARBTIES B8 f5, A0 T FRSIRE T 6
2 6 77 AL [ R v . pth 2 A ] 7 BT

speed/°/s
)

20k

30 1 1 1 !
0 0.5 1.0 1.5 2.0 25
time/s

Bl 6 PI4——Ffr 250 Hz fI%IE JEHE &% 8 52 ma 17 h 2k
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Table 2 Table of step response at different given speed

Given speed Method Rise time  Adjustment time  Over-shoot Steady state error
LADRC Fastest Fastest Minimum +22%

0.5°/s Butterworth filter ~ Middle Middle Max +30%
Notch filter Slowest Slowest Middle +32%
LADRC 53 ms 135ms 11% +4%

5°/s Butterworth filter 77 ms 240 ms 10% +2%
Notch filter 106 ms 310 ms 9% +6.4%
LADRC 45 ms 128 ms 8.6% +0.7%

30°/s Butterworth filter 55ms 174 ms 7.6% *T1.2%
Notch filter - -
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