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ECI Mechanization
e Determine the position, velocity and attitude of the body frame wit the inertial frame

— Position — Vector from the origin of the inertial frame to the origin of the body

frame resolved in the inertial frame: 7%,

— Velocity — Velocity of the body frame wrt the inertial frame resolved in the
inertial frame: 7,
— Attitude — Orientation of the body frame wrt the inertial frame: Cj or g}
e The inputs are @Y% and f5,

Attitude — Method A
e Body orientation frame at time “&” wrt time “k — 1"
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Attitude — Method B
e Body orientation frame at time “&” wrt time "k — 1"
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Attitude — Method C

e Body orientation frame at time “&” wrt time "k — 1"
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Need to periodically renormalize cj’

Attitude Update— Summary

e High fidelity _ 4
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e Low fidelity

Steps 2—4

2. Specific force transformation

e Simply coordinatize the specific force
i ; b
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3. Velocity update

e Assuming that we are in space (i.e., no centrifugal component)
iy =Fiy+70

e Thus, by simple numerical integration
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4. Position update

e by simple numerical integration
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ECI Mechanization Summary
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What is the importance of At?
ECI Mechanization — Continuous Case
e In continuous time notation
— Attitude: C} = CjQY, or ¢ = 1[wh®]qi(t)
— Velocity: 7%, = C’éffb +9%
— Position: ?Zb =l
e In State-space notation
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