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 s YSTEM 

IDENTIFICATION AND ITS APPLICATIONS 

.A S TRAC T 

皿e main conclusion to be drawn fra皿 七hi s 七hesis is 

七ha七 in using Kalm如 fl1七 er for identification of line町 sy s七ems, 

there is no need 七 o lineari ze 	augmen七 ed （。七 ate and parame七er。） 

nonlinear sys七em as is done in 	e ex七ended and linearized 

Kaユman filter methods. 虻七er developing 七he proposed 吐n i mu皿 

varianc e 鵬七hod. for estima七ion of parameters of both discre七 e 

and con七 inuous linear sys七ems, it is used in construction of 

adaptive observer, adaptive state estimator,controllers for 

sy s七 e皿S Wi 七h u血flown parame七 ers 如a digi七al fil七ers of specified 

response characteris七ics. 

The proposed 血nimurn variance(MV）皿e七hod of parameter 

estimation is first developed for identifying a si即le non- 

recursive determinis七io system. Then, a linear, single i即ut/ 

ou七put, discrete 七ime, s七 ochastic Sys七em in observable canonical 

form is identified. In this (MV) me七h. od，七he parame七ers are 

modelled as 七ime invarian七 sta七es and 仇e Ou七put is e印reseed 

as sum of two terms. The first is a product of a row vector 

C Oflsi：七 ing of previous 皿easLiremen七s and 七he sta七e (parame七 er) 

Vec 七 or. The other term is a carrela七 ed noise，直Ose mean, 

(iv) 



variaflce and correla七ion are not known becau.se 七hey depend 

apon the unknown parameters. 販is correlated noise is whitened 

by considering outpu.t sa叩les which are (n-i-1)i-n七ervals apart 

where n is the order of the system， 卿e statistics o' this 

whitened noise 町e es七i皿a七ed and a Kairnan fl1七er is used which 

yields minimum variance es七ima七es of unknown system parame七 er s. 

This MV method is 七hen ex七ended for iden七 ification of slowly 

七 ime varying parameters, inpu七 noise coeL'ficient vec 七 or, multi 

input and multi output/input systems. 皿e convergence of 

parameter es七 ima七es to their true values is shown and the 

me七hod is analysed for 七he presence 0' bias. A me七hod for 

bias es七ima七 ion is given and i七 is observed in 七he simulation 

七ha七 切o bias is presen七 only during the transi-en七 response 

o' the estimator. 

The performance of the proposed 皿v me七hod is co即ar ed 

Wi 七h 加。 lea。七 squares (Ls) method. Several examples are 

so加ed. I七 is observed 七hat for low noise variances， 七he 

MV method performs better than IjS but for larger noise 

variances bo七h have approxi皿a七eユ y 七he sanie performance・ Thjs 

is shown by using average e。七 i mates(based on 50 runs). Th e 

reason i'っr such a performance i5,also given. 

The MV me七hod is then developed for analog identifica七ion 

っf continuous 七i皿e sys七 e阻s. It begins wi七h identifica七 ion 

oi' a firs七 order linear s七 ochastjc syste取 w i七h 七WO unknowns 



and 七hen the method is generalized f or n七h order systems. I七 

is done SQ 七 o elaborate 七he problem っf increasing dimensionality 

っf 七he Kalman-Bucy filter used for parameter es誠弧ation 	Two 

metiiod s 

具（具＋i11ユ． 
2 

tっ 6n . 

sugge s七ed. Only single inpu七／output systems are considered 

The proposed 斑V me七hod is 七hen used in 七he cons七ruc 七ion 

of adap七ive observer and adap七 ive sta七e esti皿ator for single 

inpu七／叫七put sys七ems (analog and discre七e). Tっ C つnstruc 七 

七he s e， 七he s七ate is e印res sed as produc 七 of a ma七rix (eつn t a i n - 

ing u吐n鋤n parame 七ers) and a oっlumn veo 七っr (C Oft七aining 

pi:' evi ous me asurements). 豊ie es七i辺ated p ar arne七er values are 

used to yield sta七 e estimates. 卿ュe MV method is then used in 

design of oつ n七rollers for systems with u皿（flown parame七 ers. 

T wつ types of contrっllers are oつfl5七rue 七ed. The firs七 ninini zes 

七he accumulated s七ate and input energies while the secつrid 

yields minimum variance ei' 切e Ou七pu t. Simula七 ion resul七s 

are given only for the second controller. Finally, it is sh own 

七hat any iden七 if ica七 ion method can be used for design of reー 
cursive digital filters. It depends on the abiliし y 七 O C つnvert 

the fil七 er specifica七 ions in七つ an i np u七／output record. Both 

time and frecjjiency domain specifica七ions are Cつnsidered. 販e 

s i mu 1 a七iっn results are given only fっr 七 irne domein and the MV 

are given・ The firs七 requires a fil七er っf dimension 

＋ ろn and in the secつnd 七he filter dimension is reduced 

A method 七 o further reduce this dimension is al sつ 

vi ) 



me七hod is used 七 o evalua七e the fil七er coefficien七 s. 血e thesis 

c つncltides w!七h f ew sugges七 ions for further work. 

石 
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