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ig report some guestions in connection with the design of input
signals used for the parametric identification, i.e. some guestions
of "input signal synthesis™, are considered. The problem is approach-
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It has been proved in practice that identification of processes,i.e.
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= mag} k2 (4,19)
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where WU is the admissible set of input variable,

TLet us take into

Multiplying this equality by I 1W41) from the right side and by
SR 1 I ANy, g 3

f-<uT11> from the left side we

(4.21)
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Thus a continuous D-optimal design can be created in the following

way, Starting from a non-singular matrix go and solving the e~

- - P - N N -\
tremum problem under restriciions according to the (4,13) we get

the first value Uy then updat

[
[1Rep]

according to

TN
-l
ot

the procedure sequentislly. can be proved that when choosin

(o

G only ©

he non-singularity is important @O]a)




’!7@‘

co-

e

L

1
=)

Se?




o3

PN
I
®
b

N




Y

set

-y 5
2. )

viled

ey
Lok

@ & @

9

TN
w1
e

1

-y

/
S

ko
(s







-

OWLY

-
i

f4

3

o

J1

P

T




and

3

1

aie

ra




22

Tirst let us consider the case the equation error is white
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R{] £(u,y,m+1) (5.1.10)

Thus = locally opntimsl strategy can be formed for the meximization
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second order ratlional fractional Tunciion is to be sought under the
(5.1.5) restriction.
The pogsible forms of this function can be seen on ﬁig.?.{ln present

case the form with breaking is excluded becsuse that is dmpossible

physically,) According am under such regitricitions

can be obtained by a numericel method. In the cage without restric.
tions,however,the computation of u (J41) ig not too complicated
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it can be seen that the synthesis procedures trested above are
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(1 = 0,527 + 0.0277) y(3) = (1 + 0,52 + 0.03 ) u(t) «+ Aels)
(6.1.11)
i.e., now the estimates obitained in the case of over estimated struc-

ture are presented in Table IV,
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D=optimum input series generated according %o (5,3) and (75296)
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\ -3 -3
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Pars- True nderd deviati

melhers values for PRBS input for D-optim
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Para-— True Poarameter estimations and stendard deviations

meters values Ffor PRBS input for Deoptimum input
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The system equation :
-1 L =D o= .2 -1 -
(1-1.52"7 40,72 T)y(t) = (1.027 +0.52 " )u(t) + A (1-1.52" +0.7z )e(
(6.2,

The resulits of ML identification can be seen in Table IX,.

In the case ol identification of systenm g¢,2.5) the time functiong

011 nd D=optimum input
it Mgs.26.,27.,28, and 29. that the D-op-

timum input series contain mostly lower freguenwy components whose

physical interpretation can be given very easily. Hamely the app-

[ S

5

lied noise model correspoads to an upper pass filfergthe process,
however, to a lower pasgs Lfilter. from this it follows that the
nal/noise ratio can be reached rather in the case of

lower frequencies than higher frequencies.

system eguation is:

[pe

(1-1.52" +0.7z “)ylt) = (1.03 +oa5z“L>u(t) %,3(1+1952ﬂ1+0@7zm‘>e<
(6.2,

The ML estimates are in Table M.
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(1=1.52" +O.7zm2)y<t> = (T,Ozm1+085zaz)u(t) +~A(1»1¢Qza1+0a22m2)e<t)
(6.2.7)

The ML estimstes are presented in Table XI.

1% can be established from the gimulation resulits thet the CRANER=TAO

lower bound can be more approached by the opitimum input signal seri-

es than by PRES.

ot

would reguire Turther investig

e

of the inpu svnthesias to

the previous estima%ion) of the
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Para- True Parameter egtimations and sitandard deviations
! meters values for PRES input for D-optimum inpud
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; 2, -1.5 -1.5019 0.01312 ~1.50%2 0.012%5

055 0.01T119 0.6914 0.07022

: 2 -
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§ oo ~15 ~16
| b 2.1924 10 8.5434 107"
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The simulation results have pi

vestigationg and the fact that 1t is worth desgling

synthegis of opitimum input signal. The maximigzgation of

nant of the in formation matrix has proved to be 2 good criterion

and the rule of the synthesis corresponds to this strstegy is

The on-line in
tance and its application is the gquestion of Tuture.

worth using on the

following manner, Assume thet we have performed an egtimation

2 1g then generate o

with non-optimal

these egtimates. After calculating the spectra of

)

optimal inputs we compare them. If they are
input is suitable, 1f they not

hags to be modified according to the optimal
mum input series is to be applied. It can be said n the

of simulation results that such procedure can improve

o the investigation of the off-line i

signal s

was lower




In the cage of noise model and procesgs

model were upper

. T o ct Ay o 1T
of the '"one stage’ and

ime systems for the criteria of input synthesis and

the gquestion of

feature in connection

%, must be exami in
ynthesis,
4. Ve have e the gsensitivity of optimal input to the apri-

that this report pro-

Insgpite of these remaini

motes the efforts directed to the estimates and gives

i 5

nted method

i~ oy
systems,
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Assuming that € has normal

Then taking into account

(@]

can be determined easily.
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rbion isc

(%3.4) the probability den
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Susasrnggrotad

Hence
m
d 1nL(XJE) dx” d 1nL(X}£> dVT
_ - &y (y - x)
dp dp dx dp
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ax m m ax ax d;:j
- ——uweige } W . = W
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ap oD LD g

where it
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distribution the information matrix
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hat the parameter egtimsate Dy

Assuming has normal distribu-

tion with p mean value and K covarisnce matriz then the probability

density function is:

of

. . . A
the dimension of p and

e
jos]

°
N
~—

1og(2M) - 5 (3 - p)"

Tet us determine the expectation value of (B,B) sccording to the
definition (3.18). The first two terms of the right side are

constant and the exveciation value of the third term:
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Taking into account

can be written that

ot

and

oo,
X = A B u

S0 this

pfee =27 8

Tet us determine the

. . . i e A
information matrix according to (5.5).

The derivatives with

Jx 2y

da. ” ;;a

Bu =

and

e = A

s = A e
ab. = & bi

where the definition of

has been applied.
So
T i
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< «
ap = ot
- 2
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eguation (bea) for I s

=

the components are
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he (5.3) and (5,4>
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In sccording to this the informstion matrix is:

il

=1 () (D[22 o ' B o

-y 1 () (€71)° (c.8)

. " . . 1 .
The multiplying with C means actually filtering, too,so it can

be written that

(see (3.14)) i.,e. the corresponding scalar equations are:

w' () = e u(t)  and 2 (1) = e (4 (c.11)
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where

variance

one and

P
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@
no
~

dent of e(t)“
: b b 7 -~ -1
?{( & € )2% 1 ﬁj ‘o o) L7, N Az A s
B Toe T -1 o i@ -1
@ i T+a 1 + az 7 W 1 + an +o7
2 ~ 2
bO Tv%
= o
1 - a (D.6)
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£ 28 2y (5 dz

~§Q§bo 2N T L AN L (p.8)

The inverse of in
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b ! = ~ = (p.10)
L= 1 -,2 < @ &
i b™ o+ A
arnd
2 .2 2
o 7D o +1 e
1. 3,7 T-2"+b" + 2

te( M) = 5 = (p.11)




ATPENDIX E.

5

Let the system equation be

U

(1+s

<

2y (e) = bs” u(e) 4

The information matrix is

yriting down £(%)

the derivatives are the followings
- =2 -
%ﬂt)A Z i bz ey 7
: = — ¥(t) = 3 qu(t) +
¢ a - (4onn™ Y =t
1+enm (1+cz” Y t+az) (1+az
e -1
“E(4) z Y
= b = ] U‘<”/
< 1+cm

(i.1)

Asguming that u(t) is white noise with zero mesn and variasnce one
and independent of e(t) we get that
1;‘%( a3 >2z 1 £ e - bg iz
s :aam F = T . i { - . - -+
Bee T T PR Y (e Nen 1) (1rez)(1 4 az) P
o -1
A jé j}& Z )% % a7
e EL P — =
SLE (1 + az 1) (1 + az) ?
~ v (1rac) + A%(1=c?) (1=ac) (5.5)
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: 1+sz1> <1+cz)(1+az)
(

The +dnverge of the information matrix is
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