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Design of Geosynchronous Satellite Flying Formation Based on Translational
Dynamics Affected by Attitudinal Situation at Drift Phase
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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper investigates effect of coupling of satellite translational dynamics and rotational kinematic
Received 16 May 2017 aiming to design geosynchronous satellite formation flying at drift phase to the determined operational
Accepted 30 July 2017 nominal position at the orbital window in the geosynchronous orbit. Firstly, dynamical and kinematical

Available Online 08 September 2017 equations of satellite, and then the interaction of translational and rotational motion at drifting to the

final position at the target orbit by considering satellite as a rigid object have been studied. Despite

Keywords: o . P X el . N . .

Flying Formation similar studies utilizing simplifications such as circular assumption of target orbit or various
Drift Phase linearization methods, presented analysis of this paper is based on the general form of nonlinear
Geosynchronous orbit translational equations. According to acquired results of investigating the coupled dynamics at the drift

PD Controller

PSO Optimization Algorithm phase to the determined position at the orbital window by considering different attitudinal situations,

drift considerations and procedure in presence of other satellites at the orbital window have been
presented. Orbital position and attitudinal situation of satellite have been controlled by utilization of PD
control law associated with the optimized gains based on PSO optimization algorithm which aims to
minimize control effort and fuel and consequently minimize fuel consumption and increase satellite
operational life. Acquired results from simulations represent the effectiveness of the proposed
methodology.
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25 25 25 4 2.5 3
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Table 5 Optimized Control Gains for Decoupled Translational
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Z 6t-") 5 Y, LsL’L..;l) B Xi gSL"'—Wl) B ‘51).“5 (375
5.6327 2.0000 1.0000 Kp,
11.4669 34.5266 27.7729 Kp
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Table 6 Optimized Control Gains for Coupled Translational Equations

Z| GL:"‘“‘) )$ Y| dl.’.’....al) ) X| &5\.'.'....;1) 5 6.‘;...5 © yb
8.8521 1.0000 3.5922 Kp,
16.4534 20.9254 29.9713 Kp,

o)le.mLa &5"55 Yol L_g\}..u e k5‘/_...5 LSLQ")GA 7 J,J’.
Table 7 Optimized Control Gains for Attitudinal Equations

Z| g5t1-") 5 Y| Lgl.’:...;l) 5 X| 6L7-Wl) B ‘5!)...‘5 0542
15.0000 25.0000 15.0000 Kp,
57.5926 93.3668 69.7920 Kp,
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