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Abstract: A relative attitude model represented by a quaternion is presented for the spacecraft formation flying. This
model can avoid singularities. A self-tuning controller with a neural network estimator is proposed to reduce the measuring
equipment and communications between spacecrafts in a formation flying. It is proved that the control system has good
robustness to uncertainties of system model. Simulation results illustrate that the estimator can successfully estimate the

unknown parameters and the relative attitude can be controlled accurately.
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Fig. 2 Initial relative attitude of spacecraft formation
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1.0 - :
0.5 q
00
= -osfi :
% i
wy —LOR ¢ —
M
K O-15F ¢ . T
* R "
20 P €
ot g
—2.5—2__:5 —€, -
_30 + 1 1 1 L 1 L
0 50 100 150 200 250 300 350
tls

K8 A CHR 2=
Fig. 8 Errors of the relative attitude

5 #5i8(Conclusion)

Bl XI5 AR A S0 25 0] kAT AR dw BN RAT I AH
WBRZIEE), Wil TR T Mg vh 48 1 AR IE
AR, 7 g AR M ST AR AE & Id
YIS T AMERA P A TR R S0 2 5 A AR I 4 4
AR 7 BAT Ed Ik, R, RIS S50k 25 1)
fTF S HAFAE— R 22, AR B
IR RE, A2 REERS e s R A G S8k o
B AR IEE IR L, WU &% AT RS 5k A1
BN BERE A I 12 P AH T 25 R G AT ORI 4 7.



288 ECI I R (o R VA

07 %

£ % C#k(References):

[11 AHMED J, VINCENT T C, DENNIS S B. Adaptive asymptotic
tracking of spacecraft attitude motion with inertia matrix identifica-
tion[J]. Journal of Guidance, Control, and Dynamics, 1998, 21(5):
684 — 692.

[2] CHEN B, WU C S,JAN Y W. Adaptive fuzzy mixed Ho/Ho attitude
control of spacecraft[J]. Aerospace and Electronic Systems, 2000,
36(4): 1314 — 1359.

[3] KIM J, OHN L C. Disturbance accommodating sliding mode con-
troller for spacecraft attitude maneuvers[C] //Proceedings of the
AAS/GSFC International Symposium on Space Flight Dynamic.
Maryland: American Astronautical Society Publication, 1998, 5:
141 - 153.

[4] GUANG Q X, SHABBIR A P. Nonlinear attitude state tracking con-
trol for spacecraft[J]. Journal of Guidance, Control, and Dynamics,
2001, 24(3): 624 — 626.

[5] TR, AR 0, v v, TR GRIN KAT IARXT 4R 0], 46
KR, 2003, 43(5): 683 — 685, 689.

(SU Luopeng, LI Junfeng, GAO Yunfeng. Relative attitude control in
satellite formation flying[J]. Tsinghua Science and Technology, 2003,
43(5): 683 — 685, 689.)

[6] SHAN J. Six-degree-of-freedom synchronized adaptive learning con-
trol for spacecraft formation flying[J]. IET Control Theory and Appli-
cations, 2008, 2(10): 930 — 949.

[71 BRNI, BEXTE, T, &6, MURAAHRT R f 8 33 BRI AR 2o v 42 16l
BT, FHUFEIR, 2009, 30(2): 556 - 559.
(CHEN Gang, KANG Xingwu, QIAO Yang, et al. Thenonlinear con-

troller designing for spacecraft large angle attitude state tracking[J].
Journal of Astronautics, 2009, 30(2): 556 — 559.)

[8] MKW 23] KAT S LS H AR GLMY. M /RIE: Ba/RIE Tl K%
AL, 2000: 41 - 42,
(YANG Daming. Attitude Control System of Spacecraft[M]. Harbin:
Harbin Institute of Technology Press, 2000: 41 —42.)

[91 HAGAN M T, DEMUTH H B, BEALE M. Neural Network De-
sign[M]. Beijing: China Machine Press, 2002: 437 — 438.

[10] 5KEZR, ERIF. BT 00 046 B2 1t R GETH ek Bdz ). 4%
HIELIE 58, 2007, 24(6): 949 — 953.
(ZHANG Ridong, WANG Shuqing. Neural network based predictive
functional control for nonlinear systems[J]. Control Theory & Appli-
cations, 2007, 24(6): 949 — 953.)

[11] XU Y J. Chattering free sliding mode control for a 6 DOF formation
flying mission[C] //AIAA Guidance, Navigation, and Control Confer-
ence. California: AIAA, 2005, 8: 1 — 10.

e T A

HAE  (1983—), 59, W LBEIUA, WEIT 10k AT A g A K
1780 1124 5924, E-mail: ytgao@nuaa.edu.cn;

BisSE (1957—), 53, B0%, WA S, [H 5863 74 L %,
BIFCT7 0] A Sk RAT #R AR | w75 AT Bl &
TR GRS P RS A A S AR, E-mail: yplac@nuaa.
edu.cn;

® OB (1966—), B, B, WHIT TS 1) A R A S A )
REPEZ) )2 G0 RPENLAE N6 o2 9 28 222, E-mail:

xeubo @hotmail.com.



