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The problem of jointly controlling the relative attitude and position of spacecraft in
the presence of actuator fault is investigated in this paper. Following a description of the
drawbacks and limitations of the existing models and the control approaches based on
them, a new formulation of the spacecraft's relative motion is provided. Subsequently, the
subspace predictive control framework, which is a powerful model-free approach, is
extended in several dimensions. adaptive nonlinear control, tolerance against abrupt
faults and control allocation. Based on this generalized framework, three distinct data-
driven fault-tolerant controllers for coupled, nonlinear and time-variant plants are
developed. From the viewpoint of fault diagnosis, the only requirement of the control
structure is to detect the occurrence time of faults. Furthermore, an internal data-driven
fault diagnosis capability is introduced, which makes the control structure completely
self-sufficient. The three controllers are then designed to solve the aforementioned
problem, and their efficiency is verified via a multidimensional simulation scenario.
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7. Model-based approaches

8. Sliding-mode control

9. Model Predictive Control (MPC)
10. Model-free

11. Data-driven

12. Subspace Predictive Control
13. Subspace system identification
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4. Coupledness
5. All-thruster
6. Fault-tolerant control
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18. Active Fault-Tolerant Control (AFTC)
19. Earth-Centered Inertial

20. Local Vertical / Local Horizontal

21. Leader

22. Follower
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14. Multi-model

15. Forgetting factor
16. Multi-agent strategy
17. Fuly decentralized
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24. Modified Rodrigues Parameters (MRP)
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28. Linear Time-Invariant
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32. Incipient faults

33. Abrupt faults

34. Failure

35. Loss of effectiveness
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41. Distributed PSPC
42. Subspace Predictive Control Allocation
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36. Persistently Exciting (PE)
37. Fault detection

38. Fault diagnosis

39. Fault isolation

40. Fault identification
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43. Programmed Subspace Predictive Control and Control Allocation
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46. False alarm
47. Inclination
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44, Residual
45. Threshold
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48.Eccentricity

49.True anomaly
50.Low-Earth Orbits
51.Atmospheric drag
52.Drag coefficient
53.Proximity operations
54 Rendezvous
55.Docking
56.Formation flying
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