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ABSTRACT

In this work a comparison among 5 different implementation cases of a EKF (Extended Kalman Filter)
for Spacecraft navigation system using the GPS (Global Positioning System) and the IMU (Inertial
Measurement Unity) is presented.

Among them, one is developed with a more realistic sensor simulation provided by EADS Space
Transportation-Bremen, where the simulation data provided is related to the PHOENIX prototype.
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»Case 1: Position measurement in ECEF reference frame

»Case 2: Pseudoranges measurement

»Case 3: Pseudoranges measurement affected by a constant clock bias

»Case 4: Pseudoranges measurement affected by a linear drifted clock bias

»Case 5: Pseudoranges measurement affected by a linear drifted clock bias + EADS sensor simulation
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SIMULATION DESCRIPTION - SYSTEM MODEL
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SIMULATION DESCRIPTION - SYSTEM DYNAMICS
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SIMULATION DESCRIPTION - SYSTEM OBSERVATION
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SIMULATION CONDITIONS s
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R Ace. 0.1 m/=° Body
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ESTIMATOR DESCRIPTION
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ESTIMATION RESULTS - CASES 1 -4 - Position and Velocity
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ESTIMATION RESULTS - CASES 1 -4 -Clock bias and Attitude
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ESTIMATION RESULTS - CASE S5 - Position, Velocity, Clock bias and Attitude
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CONCLUSIONS

» Case 1 (Position) X Cases 2-5 (Pseudoranges) — Case 1 worst
v" Use of Pseudoranges improves Estimation for poor satellite constellation geometry

» Cases 2-5 (Pseudoranges) - Similar behavior
» Case 4 (only clock bias) X Case 5 (various biases) - Similar behavior
» Case 4

v" Position requirements accomplished
v' Vertical errors better than Horizontal ones.

» Case 5
v' Biases estimation could solve the problem.
v" Sensibility to attitude maneuvers.

» Poor geometry of GPS constellation
v' Disadvantage in one specific direction
v' Sensibility to attitude maneuvers.

» Estimation in Attitude maneuvers - better geometry of GPS constellation configurations required.
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