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Let’s assume we have an estimate of X, i.e., X such that X = X + §x

+ 0% = f(X + 0%, t) (11)
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Actual Measurements

Initially the accelerometer and gyroscope measurements, £ and 0%,

respectively, will be modeled as

fo=Th+ (13)
b = @b + Ak, (14)

where ?ig and @5 are the specific force and angular rates, respectively;
and Aff and A@¥ represents the errors. In later lectures we will
discuss more detailed description of these errors.

Inertial Measurements
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£h = b+ (T + M)FL + l, + (15)
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@ Position error

OFgy =T — Aﬁ”b 17)
@ Velocity error R

Vg = Vg — Vg (18)

@ Specific force errors
ofp = Th— £ (19)
Do = AT — Aff = —off (20)

@ Angular rate errors
8iop, = @h — 05, (21)
Ae@h = A&}, — ADE = —5h, (22)
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Define
5C) = € Cb = V) x T4 (53, %] (23)

This is the error in attitude resulting from errors in estimating the
angular rates.

Attitude Error
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The attitude error is a multiplicative small angle transformation from
the actual frame to the computed frame

Cy = (T—[6¢7,xD)C) (24)
Similarly,
Cy = (Z+[09),x1)C) (25)

Attitude Error
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Similarly we can attempt to estimate the specific force and angular rate
by applying correction based on our estimate of the error.

fib = ff — AFp (26)
&b = &b — AGL, (27)

A
S

where ££ and &% are the accelerometer and gyroscope estimated
calibration values, respectively.

Estimates of Sensor Measurements

Bruder (NMT,ERAU) ce March 13, 2014 15/ 15



	Attitude
	Velocity
	Gravity
	Position
	Summary
	Appendix
	Basic Definitions
	Linearization
	Inertial Measurements
	Attitude Error
	Estimates of Sensor Measurements


