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ABSTRACT

A software package for the identification of the

modal parameters, of a n-degree of f~eedom system, in the

time domain has heen developed. A systematic method leading,
t~ un uue,{uale dis<:refe I illle series model from a set 9f

discrete data has been sum~arized'and th~ results of the

testing and the use of the computer pac~age have been presented.
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CHAPTER 1

INTRODUCTION

"

• 7

The analysis of a sequence of observed data }o develop

a succinct y~t comprehensive characterization of the underly- .
• l '

ing system in the form of a 1athematical model has been one of

the major concerns of res~archers in the fields of engine~ring

sciences. Most principaf systems are characterized by linear

different:l'al equations, the differential equations being

developed on the basis of first principles such as Newton's

law, cDnservation of energy etc. The validity of the developed

model is then verified either by experimental data or simula­

tions. This method has the obvious advantage of the model

being based on'the physical understanding of the system. However.,
as the complexity of the model increases it becomeS more and

,
more difficult to determi~e a mathemat(ic~l model which is in

r
agreement w~th experimeftta~ results.

The advent of modern technology has brought forth the

sophistication of instruments and the availability of micro-

processors as well as high speed ~igital computers, making

dit~tal data acquisition, storage and processing more convenient'

than with analog data.

With the development of software and hardware for the

implementation of the Fast Fourier Transform (FFT) algorithm,

modal identification of mechanical structures by random excita-

1
•
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tion and dat~'processirig ~sing a Digital Fourier Analyzer

has become one of the most common and popular techniques.

~6Kever. in data processing by the FFT method, problems. such

as leakage, bias and ~ariance are unavoidable to some extent.

Time seiies methods were consequently applied for the synthesis
.:,.~

of ,structural systems excited by random forcing functions as
~

well as for the identification o~ the natural frequencies and

damping ratios.

This thesis is an effort in the direction of implement~

ing the time series analysis for the t~sk of ~odaridentifica­

tion. The main objective of the study is to develop·a software

package for the' identification of modal parameters in the time
0"

domain.

The.main sources of study for the development of the

project Kere references [1], [2], [3].

'"of this thesis are

The specific objectives

to summarize a systematic method l~ading to an adequate

discrete time series model from a set of discrete data

• "­
compare the results with those of Fast Fourier Transform

to develop a software package'which can successively fit

such models and then select the adequate model.

test the software package

apply the package develope~ to,the identification of

modal parameters

Technique of moda~ analysis.

It is very important to point out here that the original

.~




































































































































































































































































































































