JSST

Joumal of Space Science & Technology

Vol. 8/ No. 3/ 2015

Guidance and Control for Space Capsule
In the Presence of Uncertain Dynamic
Parameters during the Atmospheric

Entry Phase

A. Alikhani' and U. Shamadi?

1, 2. Aerospace Research Institute, Ministry of Science Research and Technology

*Postal Code: 1465774111, Tehran. IRAN
aalikhani@ari.ac.ir

Important issues in designing a controller for re-entry vehicles is environmental
uncertainties such as rapid changes in atmospheric properties which is an explicit
function of altitude and also uncertainties of itselfvehicle such as aerodynamic coefficient,
moment of inertia and so on. This paper deals with the design of a control in order to
overcome the uncertainty thatuses bank angle as a trajectory control variable.Another
issue raised in recent studies has been integration of adaptive controller with guidance
systems of re-entry vehicles because in real re-entry vehicle the bank angle is not a
predefined profile function of velocity or altitude buta guidance algorithm are usedto
produce bank commands during the atmospheric flight. Hence, other objectives of the
thesis is to study and implementing of a guidance algorithm and proving of desired
performance of the designed controller in a perfect scenariofrom starting point of the re-
entry path until the opening of parachutes. Performance of designed controller is studied
through simulations ofsix degrees of freedom of re-entry vehicle.. The results showed
good performance in the presence of parametric uncertainty andunknown initial
condition.
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3. European Space Agency (ESA)

4. Sharp Edge Flight Experiment (SHEFEX)
5. PHOENIX

6. USV: Unmanned Space Vehicle
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8. Direct-Reentry

9. Skip-Reentry

10. Loft-Reentry

11. ECI: Earth-Centered Inertial

12. Earth-Centered Earth-Fixed (ECEF)
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13. Trimability
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14. Guidance, Navigation and Control (GNC)
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19. Initial Roll
20. Constant Drag
21. Up Control
22. Ballistic

23. Targeting

24. Skip Out
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15. Full Lift-Up

16. Full Lift-Down

17. Equilibrium Glide Condition
18. Heat Flux
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