Derivation of Linearized Error State Dynamics

Let the state of the vehicle at time ¢ be
Xt

which evolves according to the discrete-time dynamics
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is the control input. Given some reference control signal u; and reference trajectory
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define the error state
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The dynamics of the error state are
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Axip1 = g(Ax;, Auy)

Taking the Taylor series expansion of g(Ax,, Au,) about Ax; = 0 and Au; = 0 (i.e., about the reference trajectory) and
truncating after the first-order terms yields the linearized dynamic system
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If the error control signal Au, is computed based on the linearized system in eq. (10), the true state trajectory will

be

X1 = f (0, Aug +uy)
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