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.ABStRACT . '.

;/.. .
. The proble·m~i.'id.~;if~~;'-ti;'ri,'(est'imation "oF sys~e~" \

'.p~r·a~e~er<i· "~~d: .~h~r~~·t·~~;i·S~~i·CS·) 'i'~ :Co~s id~red~ The aspect .~
. . ." '. ~ ..

:emphasized ·.is· l:herOb,u;tr,e"ss :1n: ·..f~ti·~icat;:i.on~· By saying.. , ,,<"': ~.'..':."':.:.', ,:. .'
,-. : _.. ·ro.bustness.,: two. points' aI'S ·mearrt •.·Pne· '1s t:he robustn"ss' wi tho

"-:--.: ~ ~. ~:'..: :'~'.'.. '"-. ~"." '.' . ',." '. .
"espect·to bad·piece,s·.of, data and' the ot,\\er' is··t.he ~u';;eY'ical' :.

. . '" .. " . " ~. .~. ".'

, .

... .

.. .

~'..
," .' ~ .

. '

'...,

.:.. robustnes.s···.wit:h- ...",spect.'.to .i:.·ru,.,:cat-ion·· ..and· round-off· errors' ,
. '. . ~ "'.-.. ',' . ' ..

".' . .' '.:... .. '. . .
, ." '.1 n' c,?I'(lP.uyd.');on '. . .,

. ,

. . ...

. : : A' thorough" studY' . 'pas be'en' made on"· 'the '. robust-...... '-.' .." . . '.' '. .. . .... \ )"'. . .

:,' '.':: ',' , . ,s-t~·~i·~'tical:, ·pr:in~iple.s and,' tn!'ir.. ap."plicabilit.y ·).n 'sYstem,'
.' ., ':,' .',:' , .. ~, ." .... " -,":.: "."" '.- ....' .... ~ ... :.

'. ". '. ident) f.ication .is" c'r i I'. ical ~Y . e":,,alua t:e.d.•: (~f f"'l i.ne ,and on'-1'1 ne. "

'. " ..
". :

. ' ,

id~~.t·i ncat'ion f'lg.ori~hms,are .proposecj :. ~.t).J'~h are. r,es,Hie':'t'

1'.;',:und·~.tect,·able' spuri o;',s .eI::ro.rs . in;' the da.t;<· ~rid' a I'. • ch'e "same'.'
, ,

. ,

a' rO.bust· rec'ursive algorithm', is. aiso· proposed· wh'ich" jointly. - '. .

"

.-
ofth'e';'e algorit.hms, is theoreticailY ·e-stablished.:- Bes·ides •.. . .., -. .. .

e'stimates ·the."state·s ..and.par'lmeteI:s 'of"a l·inear··system in,a'
, ,

.- .' bootstrap nianner~ This ·algorithl!i·. ·is· also prove~ t~ ·be

converging with probab.ility one. In 'addition"to t·his. a verY'
. . . . .

efficiency of' . robust. i'dent:l"fica'ti6n . methods.

. ~ . .
.superiori'ty· of ·th'e proposed appro'ach'es in contrast .W'i th .. the.
-:::--'-'. .' ,

'c'onventional . id.entifica·tion·· methods' (l·east· squa~e's arid its
. , '-.gen'lr'alizations) is illustrated wi·th: . the help "o·f· ·sever.al

·v
", -,



simulated as well as real-life~ exami>le~'. ~ •
".' ."'

, "

The numerical instab,ility caus~d~ by' imp~';per 'choice'
~ " .. . .

,'..
9f sampl ing rates is also SUbjected to C~r;s'1,!-e'ra:bl';;,: sotudy. in"

from samples ,of input-output data.

identification of~the context of
, ,

- ;overcome th~s problem.

continuo.i",":tillls- systems',.
. '.. ,<6 • .:' •• _ " :. .:.' ~ •

't ". ...... • ".

Methods ar~sugg.sted, to

Also, numerically robust ~chemesare

, ,

,,'

cont'1nuous-time

discrete-t:.m'=,m'odel's'to their'

:

"
,

introduced "for transforming
,

equivale,nts and their p~rformance

"

compared with other existing methods.
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CHAPTER 1. '

. . -,-.
INTRODUCTION

.' . ,
", ,

1.1 In.troduction to the Problem

\

•

, .

Identi f'icat-ion, which is the estimation of system - '.

parameters and characteri~tics, is a very important field in

modern control theory. Besides the vital role in control
,',

identification f~nds application ~n a
"

and systems theory,

series of other areas like econom~trics.
, . .

social sctences·.

'physical sciences and bia-engineering. Due to this re3S0~.

during the past three' decades there has been a fiurry of

"

research activity' on the ,subject from different,

perspectives. This can be substantiated by the numerous

pape,rs (eg. the survey papers by Cuenod and Sage,
o

1968 ;

Eykhoff, 1968; ~strom and Eykhoff, Nieman et al.,
,

1971; Gustavsson, 1972; Sinha and Sen, i973; Iserman et al.,,
1974; Saridis, 1974(a), ,1974(b,); ,Rajbman,' 1976~ Rajbman and

Ei-Sherief an~ Sinha,1977;Sinha,

Young,

1.977;

1981)

Sinha,

and books (eg, Desai and Lalwani,..
1979 I. ,

1'972: .
Graupe, 1972; Sage .a';.,d Melsa: 1972; Men~el, 1973; Eykhoff,

1974; Mehra_and Lainiotis; 1976; Sorenson, 1980;

Kuszta, 19.83; Ljung and J;oderatrom,:' 1983;. , Goodwin and Sin,

1984,;~ Young, 1984) .. In spite .of, the vast litera,~ure

avai:!:abl-e on the subject, i·t is
!:>.

many people still :consi.der the .area

,-

'.

interest~ng to note th.t
• • -1

of identification to be

"

"


























































































































































































































































































































































































































































