
Example of II TEST

Exercise 1

Assume we need to identify a Time Varying system y(t)−α1y(t−1) = β1u(t−1)+β2u(t−2)+e(t) with
e(k) measurement withe noise with zero mean and 0.01 variance, uncorrelated with u(k). Find the
recursive algorithm to estimate the parameters. Noticing that the data, after 100 steps, remarkably
change in amplitude, indicate how to cope with this variation in the algorithm, in order to let it
rapidly converge. What kind of inputs will you use?

Answers:

1 Algorithm:

2

3

1



Exercise 2

Variable x(k) is evolving such as the model x(k+ 1) = x(k)2 +w(k), w(k) process disturbance, white
noise with with zero mean and unitary variance. The measurment sensor is cubic y(k) = x3(k)+v(k)
with v(k) white noise disturbance and variance r, uncorrelated with w(k). Find a recursive algorithm
to estimate x. Can we use a stationary algorithm? Is r influencing the estimation error?.

Answers:

1 Algorithm:

2

3

2



Exercise 3

Let y(k) = b0u(k − 1) + b1u(k − 2) + e(k) a system with unknown parameters and e(k) a white
noise with zero mean value and variance 0.01. Run an identification experiment with PRBS input
of amplitude ±1. Use 20 samples of the data. Indicate:

1 The algorithm to estimate b0 and b1.

3 In order to validate the model i need to use the same set of data? What are the criteria that i
am using?

4 Write the matlab instructions i could use to run the identification test.

Answers:

1 Algorithm:

2

3

4

3



Exercise 4

Given the following LTI, TD system with real parameters β and γ:

z1(t+ 1) = 0.2z1(t) + 0.2z2(t) + u(t)
z2(t+ 1) = 0.1z2(t) + u(t)
z3(t+ 1) = 0.3z3(t) + γu(t)
y(t) = βz1(t) + z3(t)

1. Study the structural properties with respect with varying parameters.

2. If γ = 1 and β = 1, if possible, design a model based controller such that the desired eigenvalues
be located in {0.1, 0.1, 0.1} and the observer ones in {0, 0, 0}?.

Answers

1.1 Reachability:

1.2 Observability

1.3 Detectability and Stabilizability

2.1 L=?

2.2 F=?

4


