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Position and Attitude Control of Flexible Space Structures by

a Second Order Proper Controller Using Displacement Output

Yu KAWANO*, Yohji KOBAYASHI**

ABSTRACT

This paper considers robust control synthesis for flexible space structures with collocated sensors and

actuators. A second order proper controller is introduced at the input channel to control position and

attitude of the structures. It is shown that the closed-loop system becomes robustly stable against

uncertainty of characteristics in the structures by choosing the controller parameters appropriately.
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Fig.1 A flexible space structure



0000000000000000000000000000
0000000000000000000000000000
00000 Case 2000000000000000

Casel m;=1.0, J; =0.5, ke = 1.0, do =0.016  (23)
Case2 m; =15, J; =11, ke, = 0.8, dep = 0.08  (24)
0000000 O0;00004j00000 ¢;00000 0y
00004 00000000000000 ;0000400

Oo00o0O0O000000oooOO0oO0o000d ¢, 000000
oobod e, 000 LOOOOOOOODOOOODO

Li; = 1.0, v;; =7/3.0, ¢pij =7/3.0, L=2.0

goboooooooboooooobo100000000D000
oooooooooon

a1 =23x10"% ax=95x10""
B =47x1077, B2 =1.9
v=10.0, R=1

000000000000000 Fig. 20000

Gain [dB]

Phase [deg]

5
07 2 1 o
10 10 10 10 10 10 10

Frequency [rad/sec]

Fig. 2 Bode diagram of a proposed controller for the flexible

space structure in Fig. 1
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Fig.3 [Initial-state responses of z;, y;, and 6; (Case 1)

0 5 10 15 20 25 30 35 40
time(sec)

Fig.4 Initial-state responses of z;, y;, and 6; (Case 2)
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