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Annomayusa. B meopuu asmomamuyeckoco YnpasieHus cywecmeyem 3a0aia KauecmeeHHo2o YNpaseieHus
obvexmamu ¢ pacnpeoenennvimu napamempamu. Ee sasxcrnocms obycrosnena nanuuuem MHoxcecmsa peanbHuix
00beKMos, UMeIoWuUx pacnpeoenenue Napamempos 6 ceoeli cmpykmype. 3a0aya OCIOMHCHAEMCA meM, Ymo
OONBUUHCINBO — ANCOPUMMOS  CUHME3A  Pe2yNAamopos CO30aHO Onid  O00beKmog ¢  COCPeOOmOYeHHbIMU
napamempamu u He CNOCOOHO OOCMAMOYHO KAYECTBEHHO YNPAGIAMb 00beKmaMmil, KOmopbvle ONUCbl8armcs
OoughpepenyuanbHblMU  YPAGHEHUAMU 8 YACTHBIX NPOU3BOOHBIX U  UPPAYUOHATLHLIMU NEPeOamoyHbLMU
@yukyuamu. B pabome npeocmaenen 6u0 adanmuHwbiX CUCMeEM YNpABeHUs, KOmopblii 00beOuHsem nooxoovl

u()eHmugbuKal;uu cucmem u MemoooM a0anmueHo20 ynpaesjierust Ha OCHoe6e Mooenu.

In current times there is a problem with concerning distributed parameter systems in control engineering
issues. Importance of the problem is caused by controller design goals for industrial plants which have
distribution in its parameters. For example, these parameters may vary from temperature of a rod or deflection of
a laser’s beam [1]. These systems are described by partial-differential equations (PDE) and often have high order
partial derivatives. The transfer functions of distributed parameter systems (DPS) are irrational functions in
contrast to lumped-parameter systems which are described by rational transfer functions. It brings complexity to
controller design issues, because the most part of controller design algorithms relates to rational transfer function
descriptions. Irrational transfer functions have infinitely many poles and zeros and it’s one of the problems
which make analysis much more difficult than in rational transfer functions case. This is why control engineers
and researches are using the approximation methods which can help to understand main distributed parameter
systems properties and make their analysis simpler. It gives the possibility to develop a controller and get the
best performance of control system. This paper presents a kind of adaptive control systems which unite the
model reference approach and identification approach.

There is an approach which is based on model reference adaptive control (MRAC) [2]. Short description of
this method tells that if there is a model then control system can compare output of a plant with output of the

model. The difference between outputs causes tuning of controller’s parameters. This tuning improves quality of
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control and makes conditions for high performance of the process. The image of this adaptive control system is
shown on Figure 1. But there is a problem with the model. It is an unusual situation when researches have a
mathematical description. Usually there is no model and researches cannot use MRAC approach. Solution for
this problem is to use identification loop in structure if control system. It collects experimental data which looks
like arrays of inputs and outputs and then use it for obtaining the mathematical model. On Figure 2 there is the
image of such kind of systems. Unfortunately, in common casg, it is only one part of solution. When researches
work with distributed parameter system they have to consider this. For this purpose, in control system’s structure
summation element with quantity coefficient is placed. This element is used for collecting outputs of distributed
parameter system and then calculating an average output. This average output is used for identification purpose.
A result of identification purpose is a mathematical description of a plant in terms of rational transfer function.

This transfer function helps to use controller design technics which are created for lumped parameter system.
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Fig. 1. Control system with identification loop. On this picture U, (t) - is a desired output; g(t) - is an error

function; U (t) - is a control input signal; Y (t) - is a plant’s output; \?(t) - is a filter’s output.
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Fig. 2. Model reference adaptive control system. On this picture additional elements are illustrated: Y,_(t) - is

an output of the model; (;(t) - is an additional error function; g(t) - is a vector of controller’s parameters
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Fig. 3. Model reference adaptive control system with identification loop. On this picture additional elements are

illustrated: Y, (t) - is an approximated output of the plant; Y (t, x) - is a vector of plant ‘s output signals; f(t)

- is a vector of adjustable model’s parameters

CONCLUSION

In this paper short description of adaptive control system with MRAC approach and identification loop is

presented. This kind of system brings a new way of control for distributed parameter system.
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