









































































































Discussion 6B @ 2021-10-06 11:05:56-07:00

EECS 16B Designing Information Devices and Systems II
Fall 2021 Discussion Worksheet Discussion 6B
The following notes are useful for this discussion: Note 9, Note 10

1. System Identification by Means of Least Squares

Working through this question will help you understand better how we can use experimental data taken from
a (presumably) linear system to learn a discrete-time linear model for it using the least-squares techniques
you learned in 16A. You will later do this in lab for your robot car.

As you were told in 16A, least-squares and its variants are not just the basic workhorses of machine learning
in practice, they play a conceptually central place in our understanding of machine learning well beyond
least-squares.

Throughout this question, you should consider measurements to have been taken from one long trace through
time.

(a) Consider the scalar discrete-time system

x[i+ 1] = ax[i] + bu[i] + w[i] (1)

Where the scalar state at time i is x[i], the input applied at time i is u[i] and w[i] represents some
external disturbance that also participated at time i (which we cannot predict or control, it’s a purely
random disturbance).
Assume that you have measurements for the states x[i] from i = 0 to m and also measurements for the
controls u[i] from i = 0 to m� 1.
Set up a least-squares problem that you can solve to get an estimate of the unknown system

parameters a and b.
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https://eecs16b.org/notes/fa21/note9.pdf
https://eecs16b.org/notes/fa21/note10.pdf



















