H26 % T e G TR Vol. 26 No.7
2018 4F 7 H Optics and Precision Engineering Jul. 2018

XEHS 1004-924X(2018)07-1642-11

AL S A Bl 7o A 5 4 10 45 ) B AR SR ik

i %1.2,3,% 2 1.2 Ekﬁﬂ;lyz*
HFERER MEAFRBENEEALRE, F/H K& 130033;
2. *Eﬂ%l‘fm KELFREINMEWERE Fr. £4 K& 130033;
3. PERFR A%, I 100049)

FEE A X IR B AR TR R AL O A B AGR AA T BE  AL l  ) RS B T 38 DD R DAL GHUBE LB = B
AR A ST X A ALY T R LTI A A ] X A SR R M S IR AT T AT . S A0 TR AL T e r AL R R
UKl s ) O SO R (R AR B 18I T R B Bu P v el i DA R TR S A1 T B o] ) A, DAY ) A R A v T L i
Bl A AR P AR 5 D — T I, 5 TR UAR 5 B I R T4 25 A TR 2 U\?Té&?"ﬂ%ﬂéiﬁﬂ’aﬁlﬁﬁﬁuE‘J?*fﬁllﬁ?i‘ 1745
B o % E A R B 4 i sk — MY 57 8 B 2 ] 1) /LR AT 17 43 A DI i B i 42 16 ) 3 BE 1 3R T AR N i B B SR E R . R
LR Y AT AR KRR B ML AR F A Al e s o R ) L AL

X B OB E BRG] B AR B ARRIR

FESES TP273 XHERFRIRAD A doi:10. 3788/0OPE. 20182607. 1642

A survey of line of sight control technology
for airborne photoelectric payload

CHE Xin"??*, JIA Ping"?, TIAN Da-peng'?"

(1. Key Laboratory of Airborne Optical Imaging and Measurement,
Chinese Academy of Sciences, Changchun 130033, China:
2. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China:
3. University of Chinese Academy of Sciences, Beijing 100049, China)

x Corresponding author, E-mail:d. tian@ ciomp. ac. cn

Abstract: The need to improve the accuracy of Line of Sight (LOS) for long-distance, long-focus, and
high-resolution airborne photoelectric payloads is crucial. Starting from the basic principles of
current, speed, and position three-loop control, our study analyzed torque control of motors,
disturbance suppression, and robustness of time delay. First, the drive and control methods of a new
brushless motor at the current loop were analyzed, and the corresponding advantages and
disadvantages were presented. Second, the problem of active disturbance rejection internal loop and

speed feedback external loop control was discussed, and the control performance of visual axis motion
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speed was improved from a control algorithm perspective. Moreover, considering the constraint of
mechanical rigidity on control gain, the corresponding control method was analyzed from the
perspective of two-stage control based on fast steering mirrors. Third, the typical position loop
control problem of target tracking and tracking control was analyzed, and the corresponding
theoretical research progress was discussed from the viewpoint of time-delay feedback control.
Finally, some research suggestions on airborne photoelectric payload LLOS control technology were
presented, combined with the developing trends of current technologies.

Key words: airborne photoelectric payload: line of sight control: active disturbance rejection: two-

stage control: target tracking
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Fig. 1 Airborne two-axis pod
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Fig. 2 Block diagram of control of airborne photoelectric payload
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Fig. 4 Schematic diagram of PMSM system based on FOC
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