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Today : - Introduction to control ¥I¥☐¥II
- Continuous- to discrete-time
- System identification

EECS view of the world from Lecture 1 :
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analog circuits, computers , algorithms

using

-1¥:*.
¥91- =*¥

Control e inference blocks are algorithms executed
digitally in a computer, in discrete time . Rest of
the system evolves in contrivestome . How do we
connect the two worlds ?

Uifl continuous-time :
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Discretization CZOH)
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Id Ei-11]= Ad Xd→ti] + Bdidti]

- recurrence relation that describes hear thesystem
evolves from sample to sample

How to frnd Ad and Bd given Ac, Bao .
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gmeixdti] and ÑDLIJ What is idti-113 ?
X→dIi]=×dio) Ñdti-113=1%(0+110) from sampling
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First , scalar case :

dd-txcctl-RXc.lt) + budEi] xclto)=XdEi]

Discussion
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When 2--0

Bd=§¥1_ b if -2=10
Summary (scalar case) : Wb if Eko .
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,
Bob ⇒ Ad=É° , Bd= a



Vector case :

d-dtxcctl-A-cxdtl-Bcildt.it to -_ io

t=(it1)0
Recall Lecture 6 : diagonalration
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System Identification :

Id [it1) = Ad id Ii] + Bd ÑDEIJ

Can we learn the entries of Ad and Bd by

observing the input sequence idiot, ÑDLIJ , - - .
and resulting state sequence Idol] , IdEd, . . . ?

Yes , under appropriate conditions . Will use Least squares .

Least squares Review :

I = D pi + →e

I c- Re : vector d- measurements

BE 1129 : unknown parameters (typically q<e)

☐ c- Rl✗9 : known matrix



Find Ñ S.t. Dip is as close to § as possible
in the sense that

lie 11 = 115-Drill is minimized when p→=p^ .

ftp.%FA-hs#-Eip
column space of D

£DÑ lives here for any choice of p→
HEH isminimized when I-1 column space ofD
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where D=# . . . doing
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③=3- Dp→ → DT(J- Dp→)= ①

ÑDp→ = DTs

If DTD invertible LS solution is

p^= (DTD)-1 Dts[
2 incorrectly wrote "If D invertible " in Lecture. Corrected
afterclass
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