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Summary of The Thesis
Fregernted by:
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For thec Mester Sc. Degres In
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nIdentifiecstion of nhyeicezl Systems"

This thesis Ciscusses three nzrémeter icdertifics tiorm

slgorithcs cevelo-ed mzily <or lireer discr.tz-Tind dyrzzic

r

systeaiz. Th%rar: ~er.cly, the stochestic gredicnt tecrnicus

the merinum 1ikeclinood method arc +ha stochnicoctTic TTUY mimetiorn

The stochestic a@prozimation motheod wes first sresentec
in its gemerality snd & veriety of av plications hes demonsi-
- R r
reted its usafulress iz nerangter identification znd control
of systems oserating in & stochastic environment. Severecl
variations of the stochastic aporoiim stion method we{f dis-

cussed to cemorsirate digferent pronertics or sseel of ¢

crgence and consisterey of estimation.

& modified on-line szconC order stochastic eoproximetion
zlgorithm vas then develoned for the consistert icentification
of the unkrovn systen parameters =ith parsmeter—estimateﬂ

dependent feedbrck comtrol.
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Using & kno i ZgT0-REE
zlgorithm was shor= 1o
vith »robability one t

found thet the statist

- +hite roise serturbzstion

5%

innut,

converge in & REEn STUFIC SOnReS anc

o the truz srzreter veluss. It

g

wWacs

ics of the disturbarce and pessurement

noise nesd rot be knowv: for corzistent icertificztion. Other
desirzble features of the elgorithm were 135 ~gcursive form,
rapid convergenct end th of imcigmizntation.

Thrze exem>1es,

ona
digscreote-time systems,
first order stochestic

learning, andé ths modi

systems YES corgidersd

the —ulse trarsler fur
measuring the snresent
for the controlled »nle

they vere used by & ci
the cornirol sigeal.

of perturbation signel

Finzlly, the problen of

plant was discussed.
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nt.

Tha effect of nparameter

fourth order ang .0 s-cond orcer linear
--ere corsidercsd. 4 comnerizon of the

Tied

of

ctior -ere estimstec neriocicelly by
and nect values o the irmut end outnut

estirzte

mEprsEL TS YEDE

)
4%

gital deacbest controller, to comnute

veriestions &and

level trere studied.

reducing the order of the controlled
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sutometic Comtrol is VvaEIy olc. It -=s cevelosed,

i~ dits esrly sicges, iz & -.~iriecsl fesalel. &z -7 crv.Zincering
solutio.. to thc mroblons of iscdustiy. Couoid ToT 11 gowe oo
izsetus to the ovaoionmznt of the thcory Ti.C ToLctics o=

automatic co..trol. Systematic ccthemeticsl rethods for -.zlysis

end decigr veIre developed 2. stracdrrized to mzel T

constant militery needsS.

M

£ typicel clessical control system uses 2 messuring devic
to measure the corntrolled verizBile which is comzared +rith = d=-

sired ome to ohtain &n error sigrn=1 . This ervor signel operztes

'(..J

orn. & series compensator 1o geo -zte 2 control

0

igra

This control signel is used as an input to the

]

cturl Drocecs.
In general the design of a control ocystem neceds 2 complete set

of information about ths zctuel ?rocass.A. gethemetical modzl
c

using the §h?sical nroperties of the Trocess cam be

Fy

oxstructed.

es
Yoot of the praticsl nroccossy are subject to paranm

¢
ot

(3

veriztio.s , or Cistrubences -shich cexm be corsidered ag naremeter
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If the parameters of the process &re changed frequently and
v7ith appreciable values, the periormance of the controlled
systemn, v:hieh is designed on the basis of the powinal values
for these parometers will be inzdequate. In this case & time
varying model of the process pust be obtaired and a time wvarying

controller, based on that mocel, must e used.

From the &bove discussion, it is evident that on~line
jdentification is essential to obtain an ontimal nerformance
of the control system, However, on-line system identification
smust be achieved in the presence of the system pormal opevating
signal and noise disturbances and that any systems tests, that
have to be performed, must not distrub the normal operation
of tne systen. Also the time taken to perform the jdentifica-
tion rust be relatively short othervise the paramelers of

the system may be changed and =2 meaningless decision is made.

in general there is no exact solution to the piroblemn, All
the techniques which tackled the problem are trying?éet the
best estimate for the process model. Many technigues were
suggested and theoxritical studies were made, Lut only sore

of them more suitable for »ractical irplementation.
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~1le mocel is ezovgh to getl = receonzble
co-trol -ith rcr-sonzble costs. For =n obtimsl centrel, wost
of +the tacanirucs nred ner{cbt mefsuremeliis £ & large

the systea

controller ~hich ¢z b = justed seriodically to corsersets

ecdeotive systam.

& eCaptive control systiewm 15 besicelly ¢ feed Dback cortrol
system that scutometically echieves & desired resnonse ir
the nresence of major changes in the parsmeters of the contr-

olleé nlant and major extrem2l disturbances.

sczptive control system +ill be tranformed to =z se&lf

m

ontimizing system, if =zn optimal controller which is besed

[
1y

1~ wost cascs the stotes of ihe syster are zot sveilable
for nezsurements. Thus strte estimstion is nceded. Fig.l.2

shoi= ons of the moderr versions of the zelf ontipising cortrol
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lDisturbm ces.

' Inouts. Actual
Optimal P === Controlled plant. ]

Controller. Cutput

=———ppf Identification. ‘Q=L

State
Estimation.

Fig ¥:1 Self Optimizing Control System.
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In this research work the jcortificetion niroblem is corsi-~

dered. o tell-kio'T stochnéstic ~amrorvimstion techaicue is

cornsiderec &nc fCet

iled siudy ot

g

ite ronertics 13 concducted.
modificotion to the secont ovCLes stochfFotic ~-~mrorination is

develo-zd, cad better ~esUrlts c.oc obteimed.
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Chenter 5 ircludes tne jmmortant conclusions thet crc resched
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Revier of Some Mczthols For Tae

e

Icertificetior Of Froczss &7

m

P ek
LT el s

Introcduction:

There sre many =ethods for the identilicstion of
~hysiceal Drocesses. These methods carn be classified,
according to the ty.: of model ~hich resclts, ir. the

_ Normezremetric meihods, —hich leszd to nonTsrameiric

mocels, €.ge Fourier end correlztion eral

<
Q
H
)

. Parzmetric methods, leeding arimerily to sarametric
rodels, such as perameter estinmation m:sthods.
'ithin each class many different identification

mecthods are kmow.

=
A

(™

-« this chaster z brie scount will bz given for

=
S

orly two nmethods concerrned with the Seterpminetion o

the process Giiferencs equztion coefficients.

The tiro techmicu=ss, maIiodn l1ikeiikood (.1.),

znd stochastiec grediert {5.G.), =re chosen [are fTov

the follosring ¥easoIls:
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; n i ceamtificetion Frobleis @
Steztement of ihe identificexcio

. P wpramator
Corgidep ~ limsar Ciscrete-time inveriant T2ar te
. imit ifference
nted . ._tr orce- fimite @ifferer
system represented by an = th o

equaiion as i

E z 2)oenw. - e_vlr-m
v (x) = —aly(ﬂ-i)-ga y{(k-8)-. LY
+ b, alk-1)+b, ulk-2)+-...vb, ulk-m)

-

k-1)+d, v{x-2)+eeo.rd w(k-n)
r-

is

<4
(2.2-%)
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