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@ Determine the position, velocity and attitude of the body frame
wrt the tangential frame.
e Position — Vector from the origin of the tangential frame to the
origin of the body frame resolved in the tangential frame: 7},
e Velocity — Velocity of the body frame wrt the tangential frame

resolved in the tangential frame: v},
o Attitude — Orientation of the body frame wrt the tangential frame:

G
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@ Description of the tangential frame
o Orientation of the t-frame wrt the e-frame
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@ Body orientation frame at time “k” wrt time "k — 1
o At =1ty — ty_1
e Start with angular velocity

Body frame
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@ Body orientation frame at time “k” wrt time “k — 1"
o At =1ty — ty_1
e Start with the angular velocity

Qib = CEQ?bClP - Qlte
Ci(+) = Cg(—)eﬂfbm = At Cl(-)
Ch(+) = [T +sin(A0)& + [1 — cos(A0)] #2] Cf(-)

eUpAt — RO

(NMT) EE 570: Location and Navigation



NEW MEXICO
SCIENGE + ENGINEERING » RESEARGH UNIVERSITY

@ Body orientation frame at time “k” wrt time “k — 1"
o At =1ty — ty_1

Body frame
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Attitude Update— Summary NEW MEXICO
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e High fidelity WAt

Ci(+) = [Z +sin(A0)R + [1 — cos(A0)] &2] CL(-) (1)
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o Low fidelity
Ci(+) ~ Ci(-) (T + QhAt) — QLCi(-)At 3)
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@ Specific force transformation
e Simply coordinatize the speciﬁc force

b= Co(+)F (4)
© Velocity update
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@ Position update
e by simple numerical integration

ot ot ot N
Fen(+) = Fip(=) + Vip(—)At + b (6)

N and



Tangential Mechanization Summary

Ch(+) = [T +sin(A0)R + [1 — cos(A0)] 82| CE(—)
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@ In continuous t'Lme notation 5 5 5
o Attitude: C} = C[Q5 or qb =Llb®lgi(t) |Wib=WieT Wi
e Velocity: \_7§b = Cifb + gL — 2017, .
e Position: 7l = Vi, th = Q - Q
@ In State-space notation
—‘t Ft
Fib Vitb
—*t — t£'b t —'t
vi | = |CiFE +gt —2QL (7)
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