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Fig. 1 The multi-tethered satellite formation system
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Fig. 2 One-dimensional configuration
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Fig. 3 Two-dimensional configuration
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Fig. 4 Three-dimensional configuration
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Table 1 ~ Formation configuration and stability of

tethered satellite

Dimension Stability Figure

static stable!?) |
[29]

Configuration

Linear array 1

e Fig. 2
spinning stable
Trianglar(in orbital plane) 2 spinning stable!**!  Fig.3(a)

Y-configuration

(hub-and-spoke) 2 spinning stable!”’  Fig.3(b)
Cross ( hub-and-spoke ) 2 unstable!”! Fig.8(a)
(elose dhi;“:; despoke) spinning stablel”)  Fig. 8(b)
( closedieunk:fr(:g-spoke) spinning stable'”)  Fig. 8(c)
TetraStar 2 unstable! 6] Fig.3(d)
Double-tetrahedral 3 unstable!'®! Fig. 4(b)

Double-pyramid
( Earth-oriented )

W

spinning stable!®)  Fig.4(¢)

Likins-Pringle equilibrium 3 spinning stable['®] Fig.7
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Fig. 8 Hub-and-spoke configuration
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ADVANCES INDYNAMICS AND CONTROL OF
TETHERED SATELLITE FORMATIONS *

Yu Bensong"  Wen Hao Jin Dongping
(State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and Astronautics ,
Nanjing 210016, China)

Abstract The paper gives a brief summarization on the research of tethered satellite formation, starting with for-
mation configurations and their stabilities. The dynamical behavior such as spinning motion, tether vibration, and
periodic motion in the vicinity of L, libration point are summarized. The dynamics and control concerned on the
deployment/retrieval of system and the rigid attitude of satellites are presented. Finally, future development is-

sues of tethered satellite formation are put forward.

Key words tethered satellite system, formation configuration, stability, dynamical behavior, control
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