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WELL- OR ILL-POSED PROBLEM OF PARAMETER IDENTIFICATION -

THE METHOD OF ANALYSIS APPLIED IN A CASSETTE RECORDER 

DRIVE MODELING 

Z. K O W A L S K A (WARSZAWA)

In the paper, the method of error analysis of physical parameter estimates identified by the 
least-squares fitting of the dynamical model characteristics to the corresponding experimental 
data points, measured (observed) with systematic errors, is discussed. The quantity measures 
of global sensitivity of parameter estimate to the observation errors are introduced. The for
mulas for computing the derivatives of parameter estimates with respect to the observation 

errors are derived. The advantages of the method are illustrated by the example of application 
of the method in the modeling process of a tape recorder drive at the stage of experiment 
design. 

1. INTRODUCTION

The method and algorithm of sensitivity analysis of physical parameter esti
mates to the measurement errors of frequency characteristics were developed on 
the basis of a very particular problem, i.e. the problem of modeling the cassette 
recorder drive [3], but it can be easily generalized to time-domain dynamical 
characteristics, and applied to other linear dynamical systems. The objective of 
the modeling was to develop the physical model of the system. By a physical 
model we do not mean here any materiał, laboratory device, but a mathematical 
model, the structure of which reflects the structure of the actual system, and its 
parameters are of some physical meaning. For a designer of any mechanical or 
electro-mechanical system, the physical model is cognitively more valuable than 
the functional one, e.g. in the form of a complex, rational function, which from 
the control standpoint could be suflicient. 

The structure of the mathematical model of the recorder drive, in the form 
of a set of ordinary linear differentia! equations with constant coeffi.cients, was 
adopted on the basis of careful analysis of physical phenomena. Some physical 
parameters were measured directly, others - indirectly. The estimates of several 
































