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INTEGRAL VARIABLE STRUCTURE CONTROLLER

I.A. Tutov

Tomsk Polytechnic University, Russia, Tomsk

Abstract — In this research, we consider the integral variable structure controller.
Research includes comparison analysis of control qualities with PID-controller and
system robustness analysis.

Now we consider two controller synthesis approaches. Most of industrial
processes are controlled by using proportional-integral-derivative (PID)
controllers. The popularity of PID controllers can be attributed partly to their
good performance in a wide range of operating conditions and partly to their
functional simplicity, which allows engineers to operate them in a simple,
straightforward manner. To implement such a controller, three parameters
must be determined for the given process: proportional gain, integral gain,
and derivative gain [1]. Restrictions cannot be taken into account when we
choose gain values in the controller. This problem is solved by specialized
packages. In the example (fig. 3), the PID-controller was tuned in Check Step
Response Characteristics. It is utility of Simulink Library of MATLAB.

Second solution is developed variable structure controller, which based on
State Space analysis [2]. In order to get one more state variables we introduce
integrator. This controller enables us to consider restrictions on the synthesis
stage of control strategy. This is time-optimal system. It is easy to implement
this control strategy with computer equipment. Such a control strategy allows
us to reduce erasing actuators. But this control strategy is sensitive to
variations of system parameters and can lead system to instability.

To achieve effective control strategy in industrial processes are used adaptive
systems. These systems are usually based on the adjustment of gain in PID
controller. It takes a long time for the selection of gain values by computer.
Adaptation of the integral variable structure controller needs less computer
calculation time than adaptation of the PID controller.
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Fig. 3. Step response: PID — system on fig. 1; SS — system on fig. 2
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ADAPTIVE CONTROL SYSTEM
OF DISTRIBUTED PARAMETER SYSTEMS

B.I. Pyakillya

Tomsk Polytechnic University, Russia, Tomsk

AHHOTanusi — B Teopun aBTOMaTHUYECKOrO YMpaBJIEHUsS CYIIECTBYET 3ajaya yrpas-
JIeHUsT OOBEKTAMH C paclpe/ieliecHHbIMU TapameTpamu. Ee BaXHOCTH 00yCIIOBIIEHA
HAJIMYMEM MHOXKECTBA PEATbHBIX OOBEKTOB, MMEIOIIUX pACIPE/ICICHUEe TapaMeTpPOB
B CBOEH CTPYKType. 3ajjaua OCI0KHSIETCS TeM, YTO OOJBIIMHCTBO aITOPUTMOB CHHTE-
3a PETyJSTOPOB CO3MIAHO JUIi OOBEKTOB C COCPENOTOUCHHBIMU TTApaMeTpaMy U Y4u-
TBIBAET CBOWCTBA OOBEKTOB, KOTOPBIC OMHUCHIBAIOTCS MU PepeHITaTIbHBIMI yYpaBHE-
HUSIMH B YaCTHBIX IMPOU3BOIHBIX U UPPAIIMOHATBHBIMY TIEPEIaTOYHBIMH (DYHKITUSIMHU.
JlaHHyI0 TIPOOJIEMY MOXHO PEIIUTh, UCIIONB3YS CIICIHMAIbHBIC aIrOPUTMbI UICHTH-
¢bukamyu, KoTopblie OymyT (HopMUpOBaTh, HEOOXOMUMBIC JISi YIIPABICHHS, MOJIEIN
00bekTOB. B manHOI paboTe mpencTaBiieH TaKOW BUJ aJaliTUBHBIX CUCTEM YITpaBlic-
HUS, KOTOPBIA OOBEIUHSICT IMOAX0bl HICHTU(UKAIIMN CUCTEM W METOJI aJIalTHBHOTO
ynpasieHust Ha ocHoBe mozenu (MRAC).

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
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