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The utilization of space for human activities have expanded a lot over the past
several decades. Both private and government sectors are actively involved in
improving the commercial and scientific value of space. With the increased number
of functional objects populating the orbits around earth, the amount of space
debris has also éccumulated at an alarming rate. This is hazardous for both current
and future space missions as they require sudden evasive maneuvers and continuous
monitoring of these objects. Therefore, space debris mitigation has become an

important theme in sphere of space related research.

Dealing with this issue is not simple as there are multiple stages of work to be
completed for a successful implementation of a mitigation mission. One challeng

e is that target bodies such as debris and malfunctional satellites can have arb
itrary rotational motions. The chaser satellite needs to travel along a fly arou

nd orbit with close—proximity and formation flying. The velocity and position For

vectors of both objects should align together simultaneously for safer docking



opportunities. To keep the chaser at a constant distance from the target requires
firing chaser’ s thrusters intelligently. Since the resources are limited in space,

optimizing the fuel consumption and while achieving the control requirements are
a challenge. To overcome this issue a Model Predictive Control (MPC) based
algorithm is developed for a target—chaser rendezvous situation to optimize fuel
consumption while considering thruster constraints and memory usage. It is compared
with several conventional controllers for evaluate the effectiveness

Once the target and chaser are locked in fixed relative motion, the chaser satellite
can move closer to capture the target using different types of grappling mechanisms.
Here another challenge occurs in the form of ambiguities arise in inertial
properties while capturing objects. To stabilize the attitude of a spacecraft, a
typical control algorithm requires accurate inertia measurements. When the
spacecraft captures an unknown object, its body configuration and mass change,

causing changes to its dynamics and inertial properties. This can produce tumbling
effects and possible deorbiting scenarios due to the sudden shift in momentum. As
a result, the control algorithm needs robustness to cope with these ambiguities
and parameter variations. To cope with this situation, an intelligent attitude
control algorithm is developed for a satellite with partially known inertial
properties. By combining inertia estimation with neural network-based controller
the objectives of control design have been achieved. A comparison has been done
with several other control schemes to evaluate the performance using simulation

environments for validation.
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