19 7 Vol.19 No.7
2011 7 Optics and Precision Engineering Jul. 2011

1004-924X( 2011) 07 1580- 08

F 2 % BLExH ZEE TH4E, FEE
(1. FERZiR KELFHENRE WEFARTH, TH K& 130033;
2. P EMFRE A RE P, AL 100039)

’ s ’

121 rad/ s, 60 ,
CHLEN AR, REAIRAR Gy R PR A ok MR 2k
:V248. 3; TP391 DA doi: 10. 3788/ OPE. 20111907. 1580

Identification and design of roll axis servo system
in airborne solid mapping camera

DONG Yan"® ,ZHANG Tao', LI Wen ming', LI Qing-jun', JIA J-qiang', CHEN Xihui'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese A cademy of Sciences, Changchun 130022, China;
2. Graduate Unwersity of Chinese Academy of Sciences, Bejing 100039, China)

* Corresp onding author, I-mail: dongyam-personal @163. com

Abstract: T he identification and design of the roll axis servo system with a small journey range in an
airborne three-axis gyro body stabilized platform were discussed and researched by time domain and
frequency domain methods. The identification method based on the genetic algorithm was presented
by the time domain method and the genetic algorithm was also discussed. Moreover, the opened-loop
frequency characteristics of the system were obtained according to the closed-loop frequency character
istic measuring data by the frequency domain method. T hese methods resolve the difficulty of roll axis
servo systems with small journey range in directly measuring opened-loop frequency characteristics.
On the basis of the transfer function identified, the control system corrected can meet expected indica
tors. Experimental results prove that the identification can nicely describe characteristics of the pro-

posed system even in big noises, shorter journey ranges and poor measuring conditions. T he closed
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loop bandwidth of control system is 121 rad/ s and the stability margin is 60 after correcting, which
can meet the indicators of an engineer.
Key words: airborne mapping camera; roll axis servo system; genetic algorithm; correlation measure-

ment method; system identification
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