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A. Abate, S.K. Zegeye

Observability and Observer Design

Consider an LTI system

ẋ(t) = Ax(t) + Bu(t), x(0) = x0 ∈ R3
,

y(t) = Cx(t),

defined by the following block diagram

3. Given the LTI system

d

dt
x(t) = Ax(t) + Bu(t), x(0) = x0

y(t) = Cx(t)

defined by the time domain block diagram

x1(t) x3(t) = y(t)x2(t)
∫ ∫ ∫

having x(0) =

1
0
0


(a) Show that (A,C) is observable.

(b) Find a full order observer that estimates x(t), which is driven by
y(t).

(c) Let x̂(t) be the states of the designed observer. Compute x̂1(t)
for t→∞.

3

and having x(0) = [1 0 0]T .

1. Assume you have synthesized an observer that estimates x(t),

and which is driven by y(t).

Let x̂(t) be the states of the designed observer. Compute

x̂1(t), for t →∞.
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