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Abstract: According to the factors of velocity disturbance of the carrier and measurement noise that
affected control accuracy of the photoelectric platform, two control strategies of active disturbance
rejection control (ADRC) and filtering control were designed. Firstly, the law of disturbance in the
mathematical model of velocity stabilized loop of servo control system for the photoelectric platform was
analyzed, the disturbances equivalent was made and the notion of general disturbances was proposed, and
then the ADRC controller based on reduced-order extended state observer (ESO) was designed.

Furthermore, Kalman filter was used to process the measurement noise in the system, thus the error of
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estimation of the ESO was reduced. Finally, was conducted thoroughly the contrast tests between the
traditional PI control system with the Kalman —ADRC control system designed in this paper. The
experimental results demonstrate that, with the same designed bandwidth, the stabilization time of step
response of the Kalman—-ADRC control system is reduced by 32.53% and the overshoot amplitude is
reduced by 72.73% compared with the PI control system; when using swing table to introduce a
sinusoidal disturbance with an amplitude of 1° and a frequency of less than 2.5 Hz, the disturbance
isolation degree of the Kalman—ADRC control system gains an increase of 54.67%compared with the PI
control system; when the parameters of the system model varied within the range of +15%, the Kalman—
ADRC control system still has an excellent performance in disturbance isolation degree, presenting strong
robustness. It is thus concluded that the Kalman—ADRC control system can meet the boresight stabilized

performance requirements of the photoelectric platform, and has great practical value in improving the
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accuracy of boresight stabilization.
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between PI control system and Kalman—

ADRC control system

Disturbance isolation Disturbance isolation

Di
isturbance degree of PI control degree of ADRC

frequency/Hz

system control system
0.1 34.57% 15.67%
0.5 19.52% 6.81%
1.0 18.90% 8.53%
1.5 20.04% 5.26%
2.0 18.35% 6.30%
2.5 17.60% 5.60%

322 #HEHEGHMLE

Pl o B BRI ST v - AR AN PR AR E B
Pl gl SERITE LT, SR B 7 809 J7 UL
AP R IE 55 k, (RIS B E£15% L
W, ERTEAT B 3.2.1 (R ARE SR MR R 4
i Hh A RO AR AR TR 22 M 4 R A B B R BT £
k=36 Z+15%75 405 53 3N k=30.6 , k,=41.4 , B 45
RN 2 PR,
3R 2 k=30.6 N k=41.4 Bf < /R 2 ADRC = #3518t

PLiZHI2E X Tl sh A RIEE B it

Tab.2 Percentage of the residual amplitude of

disturbance between Kalman—-ADRC

controller and PI controller when
k=30.6 or k=41.4

Percentage of the

Percentage of the

rg;is;ﬁi?gz re.sidual amplitude of re.sidual amplitude of
disturbance (k=30.6) disturbance (k=41.4)

0.1 38.52% 38.69%

0.5 15.27% 25.68%

1.0 16.36% 23.75%

1.5 19.54% 27.16%

2.0 23.57% 31.81%

2.5 21.56% 32.12%

SYR AR AN, A 45 MR I, ADRC 12 il
a0 TP A8 F7 3SR U0 T PL IR A% X TR &
1oBRAE 2.5Hz LU 948, HARSI R AR IR (AN
PI Yl 45 6 40% LAS | BILIERE J1 f e 17— A5 LA L
TERLAZE X ARG 15 BUE £15% W IF LT, A BT is
JE IS IR REAR by Mo P S 4 428 5 A SR I IE 9% T, &
I i 4 R

4 & it

=A

SCHRAAT TR G T 5 P S e B R R Y
PIZE, X 52 e A0l R e 9 A B I 3 DA R (55
B eI o 7 A v e W S 717 o L 235 A
SRS R GE . Horh A YU R ny Bt
FREB Y R AWM E5 | v/ T 52 B AR A I PR
WE TR AME R S S LMl IR R KRR 2
DRI AR, IR 51 AW B AR ANYG g i
AR 1 ) B R R SR B AT 4R R Tk
PRI AL RS B, DASE B FL O 15 o 52
TXTR TEA MR T TR S PLEERI RS 5 3P gl A
BR /RS AR PT i R G5 L2,

SEE A R R ARSI R G EAH R AR OL T
R/R & ADRC il & 400 Lk PT ¥ ] 2 G2 (%) By BR i
N K& sE W] g /N T 32.53% , #E VR (E N T
72.73%; MEARG TIAMRE 19805814 2.5Hz LA
W IESZ P8l 5] AR/JK 2 ADRC 19 PI ¥l R G048
148 PLIE G RGP B b B8 BE 2 T T 54.67% L I,
W R TSP B B 73.75% 5 24 A\ IS R G R
SR 15%EHEN, 5IARRE AHPLH PLE G R
SAEA LSS be B v e, R R A R

Zr LRk, SChii R /K 2 ADRC #4 ifil 5w
AR T O G 4] IR R G000 A AR E A R
SR B PERE , HBTH OGRS & B PR RE 2R 7RSS
I g FH L v ) S
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