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Nonlinear Control of Tethered Satellite Systems

(1st Report, Controller Design Using p-th Order Approximate Linearization)

Makoto IWAMURA

This paper studies the control problems of deployment and retrieval of a tethered satellite system. The p-
th order approximate linearization is applied to the control problem and a nonlinear controller for the system is
designed. Results of numerical simulation show that the control performance of the proposed nonlinear controller is
better than that of linear controller without nonlinear compensation.
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Fig. 2 In-plane motion of the system for retrieval phase

5.5

- - linear
5 — nonlinear |

) ) 10 15
time, orbits

Fig. 3 Variation of tether length during retrieval
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Fig. 4 Variation of in-plane rotation during retrieval
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Fig. 5 Variation of tension during retrieval
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