i
1

2018/11/20 YRR T & 1AL AT B

JEFREBTAR » 2015, Vol. 23 » Issue (1): 141-148 DOI: 10.3788/0PE.20152301.0141
MR AR SHEE BHBER| THESR| JRNE BRER 44 W E—% M

TRIEFRE T & B &N AT IR S
SKREBEE, WU, Ik, BEK
SRERISE KECFBENHSYIZMTT, St K% 130033

Adaptive feed-forward control for inertially stabilized platform

ZHU Ming-chao, LIU Hui, ZHANG Xin, JIA Hong-guang
Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China

BE B/% 253 HXXE (15)

£37: PDF (1825 KB) RICH HTML ™"
Hitk: BibTeX | EndNote (RIS)

WE FARREHHRL T —H BEMATREH S SRS IR E T A REE S SRR ERE. MATFIYHREE, A SLE0E

HHRRRE TP AR E MRS AR, RASUSIRIEE B AL 75 KR U S IR BB HI RS, AT HDHIS MARIAD. R FRiSHE AR/ N 36 (RLS) BERLE

IR R R IR R R R MIEE S S SISBE T, IREIE S IR SR RIS SESHATIRERSER, IE T BIERNAIEHTT ¢ IBASGHEFBIAR
AT SO SRR R A BB R AR T A RIS QAR IR B E T R RIS HIRI30 % BE(EE4. 5%, 3130 HZIESKISSAIMAL AAZBAGH2m
WRMBFCEER, B S RIS A9 0 BRI ES4° BRINER BEIRE T RAAVESMRE A=t se L T AR IR EHI BB -~

NN b =T
X RMEETA, SEmR, RN, SEmER, FEEWR } ’é”)\aFﬁ\ IE Ef%
-mail Alerf
Abstract : An adaptive feed-forward control method combining with feedback control was proposed to improve the T

command tracking performance of control circuit in an inertial stabilized platform. On the basis of subspace system
identification, the input-output data were used to identify a state space of the stabilized platform model and the
frequency-domain loop shaping technique was used to design the feedback loop controller to reject the external
disturbance. Furthermore, a Recursive Least Square (RLS) adaptive filter was taken to build the inverse model of the b SRBEFE
feedback control loop and to construct the all-pass transfer function for increasing tracking performance. Several s
tracking experiments were conducted on different command inputs to verify the validity of the adaptive feed-forward bR
controller. Experimental results show that this method responses quickly to step commands and the overshoot has [
decreased from 30% to 4.5% as compared with that of the feedback control. For a sinusoidal signal at the frequency

of 30 Hz, the adaptive feed-forward controller can obtain an amplitude response without attenuation and the phase lag P RS
is reduced to 54° from 90° as compared with that of the feedback control. This method significantly improves the

transient performance and is superior to the feedback control alone.
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