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DIGITALISATED MEASUREMENTS FOR PARAMETRIC IDENTIFICATION
TO ESTIMATE THE CURRENT TECHNICAL STATE OF AUTOMATION OBJECTS

Vladyslav Momot, Yurii Romashov

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av_, 14

E-mail: vladyslav. momot@nure ua, yurii.romashov(@nure. ua

Annotation: This research 1s about the implementation of the digitalised measurements for making the
parametric identification to estimate the current technical state of automation object. It is shown, that only
the digitalised measurements allow to provide the estimations of the current technical state of automation
object through their parametric identification due to the consideration of the transient modes associated
with the derivatives of the controlled parameters.

Key words: Technical state, parametric identification, automation object, mathematical modelling,
measurements, analog to digital converter, time discretisation interval.

The energy and resource efficiency during the exploitation of the automation objects are defined by
their technical state, which is changed during the time. So, the reliable approaches to estimate the current
technical state of automation objects are important for the supporting of the green and digital transitions,
whose are the primary priorities of the European Union development [1, 2]. The relevance of this research
is due to the agreement with the trends in digitalisation of the products to provide the estimations of their
current state for the achievement of the exploitation efficiency.

The modern approaches for the technical diagnostic are based on the usage of digital to analog
conversions of the measured signals with the following computer analysis of the data by using the
different mathematical models and numerical methods, as it i1s discussed in the research [3]. as an

example. This research is the continuation of the previous studies [4] about the technical diagnostics of

the electromechanical platforms through the parametric identification, but it is related with the relatively
independent problems about the techniques for the parametric identification and their possibilities.
The technical state of the automation object is defined by the finite set of some parameters [4]:
O, O, 0L, (1)

where N and o, k=12... N are the count of the parameters defining the technical state of the

automation object and these parameters themselves.

The senses of the parameter (1) can be different, so that they are related with the particularities of the
considered automation object. From other side, the automation object can be defined by the linearised
differential equation relating the controlling and controlled parameters and having the following general
view [4]:

d'x dx d”u

du
a —+..+a—+ax=hb —+...+bh —+bu 2
"dfn Idf (1] m drn b]dr (1 e ] ()

where x=x(r) and u=u(r) are the controlled and controlling parameters of the considered automation
object, whose are the function of the time ¢; n and m are the counts of the variables of the controlled

and controlling parameters involved in the differential equation representing the mathematical model of

the considered automation object; a, k=12....n and b_k=12,....m are the parameters of the

mathematical model representing the considered automation object.

In the mathematical model (2), it 1s assumed, that the considered automation object 1s defined only by
one controlled parameter and one controlling parameter, to exclude the not necessary complications in the
case of several counts of the controlled and controlling parameters requiring the related vectorisation. The
parametric identification problem for the automation object represented by means the linear ordinary
differential equation (2) can be imagined as the mapping:

b.b,

u(r},x(r)—-":—)uﬂ,,,.,al,au,bm,,.,, LBy, (3)
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where P is the method of the parametric identification.

The parameters of the mathematical model (3) are defined by the constitution of the automation object
and by their characteristics, so these parameters can be represented through the parameters (1) defining
the technical state of the automation object:

a, =a, (o,0y,...,0, ), k=12,....n, b, =b (e, 0y,...,00, ), k=12,....m, 4

where a, (o,,0,,....0, ), k=12,....n and b, (&, @0,....00, ), k=1,2,....m are some given relations.

The idea is to estimate the parameters (1) defining the technical state of the automation object through
the parameters defining the mathematical model (2) of this automation object by means the relations (4),
so that the technical diagnostic is reduced to the consequences of the mappings

u(t),x(t)——>a,.....a.a,b,,...0.b —"—r . 00y,..., 0, (5)

07 g aee

where D is the method allowing to define the parameters o a,,...,a, through the parameters
a k=12...nand b _k=12,... m by means the relations (4).
The principal difficulties of such approach is having the data about the controlled and controlling
parameters, and to overcome it, the digitisation of the related signal is proposed to the usage:
=0t =t +Atu, =u(t,), x, =x(t,), k=L2,...,N,. (6)

where Ar and N, are the time discretisation interval and the count of these intervals.

The digitalisation (6) of the measured signals allows to reduce the technical diagnostic problem (5) to
the more suitable view:
P

e
toux,, k=12, N —*a a,dy, b, ... b b ———a 0,,...0,. (7)

P M m et

where F, 15 the method of the parametric identification by means the discrete data of the measured

signals.

Although, the approach (7) is clear for the implementation, but it is necessary to research the influence
of the value of the time discretisation interval on the results of the parametric identification by means the
method P, , because such influences are on the results of the technical diagnostic also.

CONCLUSIONS. The digitalisation of the measurements of the signals representing the controlled
and controlling parameters of the automation object allows to use the result of the parametric
identification to estimate the current technical state of this automation object. At the same time, the value
of the time discretisation interval has the influences on the results of such technical diagnostic, and this
value must be substantiated for the used method of the parametric identification.
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