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Motivation: FO fces

Satellite Formation Flight (FF):
A Enhanced redundancy, flexibility and robustness
A Renders new scientific missions possible

A Enhanced resolution for EO via synthetic apertures (figure left) ACkn ()Wledgements

Differential Aerodynamic Forces:

A Utilization of chemical thrustersas detrimentakffectson
smalla St tAGSaQ tAYAGSR YI &%

A Propellantless option: Intentionally creating
differential aerodynamidorces betweenwo satellites
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Challenges:
A Highly variable control forces: interdependent parameters,
uncertainties, dynamic variationd Robust control strategies
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Environment & Satellite Aerodynamics Guidance & Control
Environmental Model: Goal:Guide a chaser spacecraft (deputy) within close proximity of a reference spacecraft (¢h
A Moiorats solar and magnatis s feo o Robust control approach
J Y | P U A Lyapunowased DD controller for the iplane control from Pérez arBevilacqud7] (phase ong
A Used for the oubf-plane relative motion control using Dhh@se twd
Satellite Aerodynamics: A Tracks the desired trajectos which is designed by regulating tBehweighardSedwigmodel [6]
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Propagator:In-house built, MATLAB® based including; Control phase onebDifferential Dragbased control of i¥plane relative motion
Al IFNXY2yA0a 2F 9FNIKQAUVINFIGAUGlFGA2Y T LIROGSYUGAFft dzLd G2

A Thirdbody perturbations of Sun and Moon Maneuver time: 3.41 h

A SolarRadiation Pressure 4 Panel switches: 24

Table 1: Initial orbital parameters of the chief spacecrafi Fin.rel. position: 4.8/-1.4/-261

Parameter: Chief: (Y Ya [m]

Semimajor axis: 6778.137km Fin.rel. velocity:  -0.4/1.08/-1.4

Eccentricity: 0° ey Ya em/s]

Inclination: 10° g 0.913

RAAN: 45° £ [m/s?] 6.89e5

Argument of periapsis:|130°

True anomaly: 45°

Table Zinitialrelative posandvel. of the deputy(LVLH) Control phase twoDifferential Liftbased control of oubf-plane relative motion

Parameter: Deputy:

w/w /(’X [m] 82.50/-930.46/55.27 Maneuver time: 12.06 h

w/w /d [m/S] -0.17/-0.04/0.29 # Panel switches 17

Table 3: Spacecraft design Fin.rel. position: 5.3/37.8/0.7

Parameter Chief Deputy. (y.(,d)/(}j)/g 'm]_ |

Mass 10kg 10kg ggéiy\éegrig 0.3/-0.1/0.5

ArealU (body) 0.09m2 0.09m? o

AreaU (panels)@ 90° AOA 2.2 m? 2.2 m?2 Ay 0.913

ArealU (panels)@ 0 AOA 0m? 0O m? =, [m/s?] 1.4e5

Areal, (oane 3 @ 43 AOA |1.556m* | 1.556m? : LVLH-localvertical localhorizontal
KS/ C wall temperature 300K 300K / \ coordinatesystemcenteredat the chi %
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