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ABSTRACT:
A formation-keeping control methodology is proposed that includes both 
attitude and orbital control requirements in the presence of model 
uncertainties. The approach develops the requisite control in a two-step 
process. First, a nominal system model that provides our best assessment of the 
real-life uncertain system is defined, and a nonlinear controller that satisfies 
the required attitude and orbital requirements of this nominal system is 
developed. The controller allows the nonlinear nominal system to exactly track 
the desired attitude and orbital requirements. Since this closed-form controller 
assumes that the model of the physical system—the nominal system—has no 
errors or uncertainties, in the second step an additional additive controller that 
compensates for model uncertainties is developed. The desired trajectory of the 
nominal system is used as the tracking signal, and a controller based on a 
generalization of the concept of a nonlinear damping is developed. The 
resulting closed-form control causes the desired attitude and orbital 
requirements of the nominal system to be met in the presence of unknown, but 
bounded, model uncertainties. 
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1.	INTRODUCTION	

The use of small multiple satellites flying in formation holds out the potential for reducing total mission costs, 
performing certain missions more flexibly and efficiently, and making possible advanced applications such as space 
interferometry and high resolution imaging [1]. This paper addresses the formation-keeping problem in the 
presence of model uncertainties. We consider a satellite formation in which a set of follower satellites follows, in a 
desired manner, a leader satellite. The leader satellite may be a real or fictitious satellite located at a specified 
location relative to the different follower satellites that constitute the formation. Our aim is to develop a control 
methodology so that each follower satellite in the formation achieves a desired attitude and a desired formation 
configuration in the presence of uncertainties. The relative trajectories of the follower satellites that comprise the 
formation (with respect to the leader satellite) may be static in time or they may be required to change dynamically 
in some prescribed, desired manner. 
 
Since formation-keeping is important to successfully achieve a mission goal by regulating the orbits and attitudes of 
the satellites that fly in a cluster, numerous researchers have been attracted to this problem.  
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