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ŷ
(t
|t
−
1)

=
f̃
(Z

t−
1
)

N
ot

e
th

at
f
⇒

g
!

N
on

lin
ea

rI
de

nt
ifi

ca
tio

n
Le

nn
ar

tL
ju

ng
C

C
C

P
le

na
ry

Ju
ly

29
,2

01
0

AU
TO

M
AT

IC
 C

ON
TR

OL
RE

GL
ER

TE
KN

IK
LI

NK
ÖP

IN
GS

 U
NI

VE
RS

IT
ET

6
Th

e
Pr

ed
ic

to
r

Th
e

pr
ed

ic
to

rf
un

ct
io

n
ŷ
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ŷ
(t
)
=

f
(u
(t
−
1)
,u

(t
−
2
))

Th
e

ob
se

rv
at

io
ns

Z
t

ar
e

po
in

ts
in

th
is

sp
ac

e.



N
on

lin
ea

rI
de

nt
ifi

ca
tio

n
Le

nn
ar

tL
ju

ng
C

C
C

P
le

na
ry

Ju
ly

29
,2

01
0

AU
TO

M
AT

IC
 C

ON
TR

OL
RE

GL
ER

TE
KN

IK
LI

NK
ÖP

IN
GS

 U
NI

VE
RS

IT
ET

7
A

Q
ui

ck
C

la
ss

ifi
ca

tio
n

of
N

on
-L

in
ea

rM
od

el
s

H
ow

to
de

sc
rib

e
th

e
su

rfa
ce

0
1

2
3

4
5

0
1

2
3

4
5

6−4−3−2−101234

x 
10

5

u(
t−

1)

* * * * ** ** ** *** * *** * * ** *** * * ** *** ***** *** * ** ** * **
** ** ** ** *** * ** *** **** *** **** *** *** * ** * ** * ** * ** * * ***

u(
t−

2)

y

?

■
Pa

ra
m

et
ric

:f̂
(ϕ

)
=

f
(ϕ

,θ̂
)

θ̂
=

ar
g
m
in

∑
‖y

(t
)
−
f
(ϕ

(t
),
θ)
‖2

■
N

on
pa

ra
m

et
ric

:F
or

m
th

e
su

rfa
ce

by
sm

oo
th

in
g

th
e

ob
se

rv
at

io
ns

y
(t
)

Pa
ra

m
et

ric
M

od
el

s:
A

Pa
le

tte
fro

m
W

hi
te

to
B

la
ck

:
W

hi
te

–
O

ff-
w

hi
te

–
S

m
ok

e-
gr

ey
–

S
te

el
-g

re
y

–S
la

te
-g

re
y

–
B

la
ck

N
on

lin
ea

rI
de

nt
ifi

ca
tio

n
Le

nn
ar

tL
ju

ng
C

C
C

P
le

na
ry

Ju
ly

29
,2

01
0

AU
TO

M
AT

IC
 C

ON
TR

OL
RE

GL
ER

TE
KN

IK
LI

NK
ÖP

IN
GS

 U
NI

VE
RS

IT
ET

8
W

hi
te

to
O

ff-
W

hi
te

:P
hy

si
ca

lM
od

el
in

g

Pe
rfo

rm
ph

ys
ic

al
m

od
el

in
g

(e
.g

.i
n

M
O

D
E

LI
C

A
)a

nd
de

no
te

(u
nk

no
w

n)
ph

ys
ic

al
pa

ra
m

et
er

s
by

θ.
C

ol
le

ct
th

e
m

od
el

eq
ua

tio
ns

as

ẋ
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tŷ
(t
|θ)

w
hi

ch
is

th
e

pa
ra

m
et

er
iz

ed
fu

nc
tio

n

ŷ
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