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I*SuarY of Proares and Continuing Reseasch

The over-all objective in this research program is to

develop a step-by-step identification-control strategy for time

varying dynamical systems which utilizes input-output data in

block data form over short time intervals. Hence, the

identification portion of this objective is to obtain

comnputationally feasible algorithms for parameter identification

which can work with strictly time limited data. Tbe publications

and papers listed In Section 11, Ref. [11-[51, are concerned in

one way or another with this objective. Two fundamentally

different approaches to this problem are used In these

referenceal specifically, Ref. I1l and 131-151 utilize a

projected integral equation error technique as an underlying

means of converting a parametrized equation error model in

differential operator format to integral equation format while

obviating the necessity to deal with all unknown initial

conditions for the time limited data. This -is especially

noteworthy for the identification of differential-delay equation

(DDX) m elthe subject of Ref. (31 and [41, since the state of

a Dn systsim is essentially inf inite dimensional. 3.:. It is

show how the eat imation of pure, tin delay can be deopldtam

the estat io of the remtanin systaim paraMeters for a class of

MS models esilg time Uited tapst-@mtpt date. TOMe Swalaties

Illssu atsi the use of the valabl pcojwotion fenotieail a

mmlimeer least square tbeery

fte results, i [31 neA (4) are *AliA (13 to the olesele

f~ilss of estimating tima da"q A&4. CO~d 1 "9".
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transmitting media are characterized by unknown transfer

functions. Comparisons are also made with the Generalized Cross

Correlation method, both with respect to analyses and simulation

results, with the conclusion that the simple cross correlation

method works at least as well as the parameter estimation or

phase data methods when the transmitting media possess zero

memory. However, the cross correlation method breaks down, as

would be expected, when the media possess dynamical (nonzero

memory) characteristics. Simulation results are presented which

illustrate the superiority of the projected integral equation

error technique in this case, although the computational

requirements are understandably such more demanding than the

cross correlation method.

The results to be published in [51 represents work in

progress on the problem of estimating the target acceleration

parameter in a two dimensional pursuit-evasion model when the

range coordinate data Is given over short time intervals. Here

again the projected integral equation error technique is used

along with a second order differential operator model for the

equation error over each abort time interval.

The results published in Ref. [21 stand in contrast with

those represented by [1] and [31-151 in that the classical method

of ShInbrot* Is used to convert a linear differential equation to

an algebraic equation involving integral-trpe functionals on the

*Shlabeott K. 9ft t1W Analysis of Liaer aid Roslnear
ftstem =s, JIM. of t.Jh , pp. 547-SS2, Apil 1957.
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* time limited input-output data. These functionals are

characterized by a set of so called *modulating functions', and

the main contribution in [21 in to show how trigometric functions

can be used to define an appropriate set of modulating functions

so that the functionals correspond to coefficients in a finite

Fourier series of the data. This implies that a discretized

approximation to these integrals can be made vhich points toward

the use of the computationally efficient Fast Fourier Transform

algorithm. The formulation can be extended to include the

parameter identification of a class of linear tine varying

differential systems with periodic coefficients modeled by

parametrized linear combinations of commensurable sinusoids.

Preliminary simulation results indicate that this approach is

surprisingly immune to random measurement noise. Further

j nvestigations are underway to analyze the effects of random

measurement noise on the estimation accuracy.

II. Publications and Pacers In Press

[1] Wuu, C. Y. and Pearson, A. I., aft Time Dela Estimation

NAprE 13. (Pl Legt veraon s~usItted to
the IM3 Trans. on Acoustics, Speech and Signal Processing,
Revised Sept. 1963.)

121 Pearson# A. X. and Lee, P. C., "Time Limited identification
of Cant iMUO"Us System Using tig memetric Ibdelatims

(31 Pearson, A. 3. end Wave, C. T, *Sam Cqeaiulse
In Uidetityiay Difterential Delay Sl.B
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[41 Pearson, A.Z. and Wuu, C. Y., gDecoupled Delay Estimation in
the Identification of Differential Delay System.0
(Submitted to Automatica, Aug. 1983.) This in a full length
version of [31 above.

[Si Pearson# A.E. and Buzio, L. A., Esotimating Target
Acceleration In Intercept Problem Using Modal Equation
Zrrors." To appear in Proc. of 1983 IEE Conf. on Decision
and Control, San Antonio, TX, Dec. 1983.

III. Ph.D. Theses

Wuu, C. Y., OA Finite Time Paramter Rstimation Scheme for
Systems and Signals with Unknown Tim Delays,* Brown
University, August 1982.
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June 16, 1983: Yale Univrsityp *Time Limited Identification of
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the ThitE Yale Vwksbop On Applicat ionsof
AMpative System 2beory, New Naves, C!.
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