% 47 %% 8 b e AR 2018 4 8
Vol.47 No.8 Infrared and Laser Engineering Aug. 2018

E T ESO &5 kaE F & WA iF Rl

RAA L ELBEERLKRERLIMNFE L BHE?

(1. PEHFZRREALFHBZIRS WERIT, $#H K& 130033;
2. PE&GMEFEERE PO LE RN XA R E LA ERE, Td &8 471000)

B EATRHZIFINABTFERMER R ERESRIZER, RET —AHETH RIS S
(Extended State Observer, ESO) # 2 A2 4~ /& #2 4= 4] 25 (Double Integral Sliding Mode Controller, DISMC)
BRRAZHT RKRENMN B ZAG R EADRATET; RE, RAT ABRSEEILH B LA
TAGMIRAASRERIE AN RA TR FRREEEZRINBIHZANF KSR ke, KA
FE kAR TFERTAARRIZEER MG E AR X, FREREN, SEAATHIHNMNE
(Disturbance Observer, DOB)# Pl 4 4] 7 sk A8 bt , 3% 82 3 (°)/s W9 A6 Tk b, e 32 b e 24 BHE R T
R EIR IR Peak AR F T 48 ms, IRITIR EARME £ 5 T 0.0131 (°)/s. Bl B A A & BB AR 3D 5 A
J sin(wt)® . 3sin(5mt)° . 7sin(2mt) B, A 469 fa & E 45 AR 5 T 2.91%.0.45%.0.7%, LA K T 43k
AR E LM 5 6 AR 4 T BEIE B 55 2F 5 7] kAL R & A RCIR a9 AL e AT e SR IR AR
KR, FIkREFE; XRSBEREEHNE; BBEE; FRKREWMNE

B 43S, TI765.3 NERERD: A DOl 10.3788/IRLA201847.0817009
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Abstract: In order to reduce the influence of disturbances on the stabilized platform of seeker, an
improved double integral sliding mode controller (DISMC) based on extended state observer (ESO) was
proposed in this paper. Firstly, the second order extended state observer was used to estimate the
unknown disturbances of the system. Secondly, a double integral sliding mode controller was adopted to
achieve low steady -state error tracking; meanwhile, the improved power reaching law was adopted to
reduce the chatting magnitude. Finally, the performances of tracking and disturbance rejection rate were
carried out on the stabilized platform of seeker. The results showed that compared with the traditional Pl
controller based on disturbance observer(PI-DOB), when the system tracked the trapezoidal wave at 3(°)/s,
response time of LOS rate was reduced by 48 ms, and the standard deviation of tracking error was reduced
by 0.0131 (°)/s with the proposed controller. Meanwhile, the turntable generated a periodic motion with
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sin(wt)°, 3sin(5wt)° and 7sin(2wt)° respectively to simulate the motion of the carrier, the disturbance rejection

rates were increased by 2.91%, 0.45%, 0.7% respectively. In conclusion, the DISMC -ESO has better

performance in dynamic response and disturbance rejecting for stabilized platform of seeker.

Key words: stabilized platform of seeker;
disturbance rejection rate; ESO
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Fig.1 Schematic diagram of torque motor and load
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Fig.2 Block diagram of three-loop control system
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Fig.3 Schematic diagram of the current loop of system
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Fig.5 Response curve of trapezoidal wave
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Fig.10 Comparison of disturbance rejection rate

N T kLMK R GEVERE , BT AN A R (E A
[T SRS Sl T A S, K PR & T R 48
Bl 225 B R AT X B BR X He AR 2 B T LU 4R
H AR ) A B AT ARG i PR

R2 AEMHTREEX L
Tab.2 Comparison of disturbance rejection
rate of different disturbances
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