
Accepted Manuscript

Integrated identification and control for nanosatellites reclaiming failed satellite

Nan Han, Jianjun Luo, Weihua Ma, Jianping Yuan

PII: S0094-5765(17)31040-8

DOI: 10.1016/j.actaastro.2018.03.006

Reference: AA 6748

To appear in: Acta Astronautica

Received Date: 30 July 2017

Revised Date: 8 February 2018

Accepted Date: 2 March 2018

Please cite this article as: N. Han, J. Luo, W. Ma, J. Yuan, Integrated identification and control for
nanosatellites reclaiming failed satellite, Acta Astronautica (2018), doi: 10.1016/j.actaastro.2018.03.006.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.actaastro.2018.03.006


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Integrated identification and control for nanosatellites
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Abstract

Using nanosatellites to reclaim a failed satellite needs nanosatellites to attach

to its surface to take over its attitude control function. This is challenging,

since parameters including the inertia matrix of the combined spacecraft and

the relative attitude information of attached nanosatellites with respect to the

given body-fixed frame of the failed satellite are all unknown after the attach-

ment. Besides, if the total control capacity needs to be increased during the

reclaiming process by new nanosatellites, real-time parameters updating will be

necessary. For these reasons, an integrated identification and control method

is proposed in this paper, which enables the real-time parameters identification

and attitude takeover control to be conducted concurrently. Identification of

the inertia matrix of the combined spacecraft and the relative attitude infor-

mation of attached nanosatellites are both considered. To guarantee sufficient

excitation for the identification of the inertia matrix, a modified identification

equation is established by filtering out sample points leading to ill-conditioned

identification, and the identification performance of the inertia matrix is im-

proved. Based on the real-time estimated inertia matrix, an attitude takeover

controller is designed, the stability of the controller is analysed using Lyapunov

method. The commanded control torques are allocated to each nanosatellite
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