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Modeling and System Identification of a reaction wheel with experimental data
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, a linear dynamic model for a reaction wheel is identified using experimental analysis. To
Received 17 September 2017 do this, online input-output data of reaction wheel is sent and received by CAN protocol working with
Accepted 29 October 2017 the frequency of one mega bit per second. The experimental hardware consists of reaction wheel,

Available Online 27 November 2017 processing board, CAN protocol, and LabVIEW monitoring. Modeling assumes the reaction wheel and

its inner control circuit as a black box and takes into account the practical considerations. Initially,

Keywords: . X . . . . . . .
Reaction wheel behavior of the reaction wheel is examined using test signals for velocity and acceleration as inputs.

System identification After that, the test signals are replaced by Chirp and PRBS signals and the output results are saved.

SDytn?Ir_\:iC model According the results obtained in the tests, ARMAX and ARX linear dynamic models are assigned to
atellite

the motor and different orders of these models are compared with each other to reach the appropriate
order of the models. Furthermore, a delay is also incorporated in the model and its proper order is
determined by the simulations. Finally, to validate the proposed model, the outputs of the model and
plant are compared followed by exerting a new test signal. The results indicate a good agreement
between the proposed model and the practical behavior.
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Fig. 3 Internal block diagram o?f RWO9O0 reaction wheel [17]
[17TRWO0 Losll oSe &z 1o ol SLs ol 3 STl

1 RS232
2CAN

¢ ARM

4 LabVIEW

439

m keld

Hb(1)=1 for 10 ‘J
Hb(1)=0 for I<=0 Vbus

Hf(V)=0 for V>0
Hf(V)=1 for V<=0

[Command Voltage|

Hs=0 for |w|<ws
Hs=1 for |w|>=ws

\Ksr
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