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Control of Object with Distributed Parameters

Boris Pyakillya, Vadim Zhmud

Abstract. Objects with distributed parameters differ fropmamic objects with distributed parameters by tu f
that their mathematical model is much more complBxese models instead differential equations amtiapa
differential equations. These objects are found iwadety of processes in industry, transport, smemnd
technology. Design of control systems for such ciisjés based on the principle of negative feedbaskyell as for
objects with distributed parameters, consist iedéhsteps. These steps are the identification oblbhext, selection
of structure of the regulator and the calculatidntte parameters for it. Methods of analytical a&tion of
regulators parameters may be extremely difficulapply due to the complexity of the object modedcéntly, one
of the widely used methods of analysis and synshafsiegulators is a numerical optimization. Itéried out in the
mathematical modeling of the system [1]. In a seofpapers [1-10] a number of measures have besgiaped to
create a target (cost) function to optimize confftlese measures allow an effective search foPtBecoefficients.
At that, recommendations are developed about waystb modify the cost function to increase the #itgbmargin
in the system, to reduce the static error, to redwershoot, to eliminate or reduce the reversesbeet and so on,
including resource saving. All these measures haem tried for controller optimization, solving theblem of the
control of object with distributed parameters, the best result is characterized by overshootirmyab2%, that for
many practical problems may be too large. This pageposes a new method of control, which is a speci
modification of a cost function. This method redudhd overshooting to a value of about 11%, whicly rba
preferred for some applications, even despite #ot that the duration of the transient system msed. The
proposed method adds an arsenal of techniquestbtof complex dynamic objects.

Key words: regulation, delay, object with distributed paraeng, control, modeling, simulation
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Control of Object with Feedback Loop Using
Imperfect Position and Acceleration Sensors

Vadim Zhmud, Vladimir Semibalamut, Oleg Yadrishnik®italy Trubin

Abstract. The paper discusses the problem of balancing idrol loop with negative feedback. The controlle
(regulator) can be calculated by numerical optitiza Sensors of the controlled value are imperf@ctentation
angle sensor (gyroscope) has a limited speed, dlsawebinary quantization noise. An acceleratiomsse
(accelerometer) has the average drift value ands$au noise. None of these sensors is not suffitestabilize
balancing robot effectively, but using of them bdatha single control loop can achieve the requaeduracy of
control in static and dynamic. Method of sharing ttwvo sensors to determine more accurately thdeswajue,
previously developed in theory, has been testeld sithulation. Furthermore, the results are confdmath their
practical use with good effect.

Key words. automation, control, transient process, stabitityality of control, closed-loop system, the aacyr
of the sensors, balancing robot, gyroscope, acrakter
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Implementation of Software for Digital
Holography in Software CUDA

V.l. Guzhov, S.P. llyinikh, P.S. Ryzhov

Abstract: This article examines the development of softwhme digital holography CUDA environment

optimized by the criterion of the execution time.

Key words: digital holographic interferometry, GPGPU, CUD&gorithm parallelization of digital holographic

interferometry, digital conversion Fresnel suppmssf DC component, removing speckle noise.
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Accelerating methods of the fabric products
assembly

I.E. LANDOVSKAYA, V.D. FROLOVSKY, V.V. LANDOVSKY

Abstract: Using of the parallel processing methods durirggdimulation of the fabric material products on the
solid plane—bounded object’s surface to acceldhaseimulation process is considered in the pajfes.algorithms
for paralleling the calculations on the centralgassing unit and on the graphics processor of idheovdisplay
adapter are presented.

Keywords: the parallel processing methods, simulation offéiieic materials, particle method, leapfrog scheme
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Correct Identification and Control of Object
with Time-Delay Link

Boris Pyakillya, Vadim Zhmud

Abstract. The relevance of control of objects with delaypé&yond doubt; rising number of publications proves
this, in particular [1]. However, the theoreticalaulation results are often very far from pradtiesults obtained
using the controller (regulator) to control theggeots. We can assume that the most common reasahis is too
fundamental simplification of the model in the esid the identification. It can be named uncortadentification.
This paper usee the example object from [1] toitestdequacy of the model and its admissibilitgiofiplifying in
relation to the task the control design with thépbeof negative feedback loop. The correct ideratfan mean
usability of the result for the calculation of thegulator for the object by means of any possibéhad, including
numerical optimization. The paper resolves the dtpteblem of the identification based in the congmar of the
resulting transient processes from the experimadtfeom the simulation. In addition, it gives thesults of the
regulator calculation by means of numerical optatian on the base of the mathematical modelingufsition) in
programVisSm.

Key words: regulation, time-delay, object identification, nfiguration of control, modeling, simulation,
simulation correctness.
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Unit playback of audio signals JQ6500-16P

V.G .Trubin, M.V. Trubin

Abstract: The paper deals with offline playback sounds, mugbice playback using the sounds module
JQ6500-16P. The paper gives scheme of connectivitgthnd-alone regime, and for work with compuidre
paper resolves the problem of transfer of audasfffom computer to modules without specializedvwsafe. In
addition, the paper discovers the way to contrel iodule using the buttons and serial interfacalldws
controlling the module with the helps of computéoo any microcontroller. The minimum number ofexial
components is required for the operation of the uladt is the additional significant advantagel this allows
quickly creating of devices and systems capabtemfoducing audio signals.

Key words: JQ6500, JQ6500-16P, MP3, play audio, RS-232, USARART, Terminal.
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Comparison of the Contribution of Quantization
Error in Level and in Time into the Result of
Analog-to-Digital Conversion

VADIM ZHMUD

Abstract: Choie of analog-digital converters (ADC) for convertiofgsignals is based on a compromise between
speed and accuracy, even if the price of ADC candtdaken into consideration. Obviously, the aacyrof ADC
is connected with the number of digits, though oy this limits it. Nyquist theorem (Nyquist-Shaamsampling
theorem) states that at sufficiently high accuratgamples taking it is enough to take them witlneguency of
more than twice of the maximum frequency of thectpen of the converted signal. This requiremenrd e limits
of applicability of digital conversion, and if, uadthe terms of the pure theory, the signal isnitdiin time and the
samples are taken from the zero error and the uppgrof the frequency band of signal is known. dén these
conditions, such readings gives the opportunityestore the original signal without loss. On thasis, many
practitioners, engineers, teachers, and researdiedisve that the accuracy of the conversion has highest
priority, and the frequency of conversion can betno high, it is enough to provide the requirediditions of the
theorem. However, in practice, the signals aretéichin time, the accuracy of the conversion is dfaded, and the
restoration of the original signal not uses thet ladgorithms for calculating it. The proof of thisebrem does not
take into account such situation. The questiomefariteria for selecting the ADC is relevant, esspaly if it is noe
possible at the same time to provide a higher pi@tiand higher performance. It is important townahich of
these parameters should be considered as the mpsttant one, and what parameter you can donate. pegier
explores this question by modeling.

Key words: data collection and data processing, ADC, sargplijuantization of the time, quantization of the
level
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Reverse Overshootings Suppression in
Aautomation Systems

VADIM ZHMUD

Abstract. The task of control of objects prone to oscillatis extremely difficult. Analytical methods in ticase
of a complex object models are inferior in featumesthods based on numerical optimization contrmlléools of
this method is a set of structures regulatorspbebjective functions and tools for modeling amtimization. A
number of works of the author is devoted to thédnaits methods of constructing of the objective fioms, their
advantages and disadvantages, as well as the algtifor the choice of program VisSim for the sintidla and
optimization [1-6]. The most commonly used contstiducture - is a serial PID-controller (PID-regolatPID)
which contains proportional, integrating and deiixa links. In some cases spetial measures fockivéce of the
target (cost) functions allow to suppress osciladiin the system, however, in some cases, ever theasures are
not effective enough. This paper discusses onkeeo$tructural methods of suppression of oscillationsystems for
control of objects prone to oscillatory instabiliffhis method is in the use of more complicatedcstine than
conventional PID-controllers, in particular, doutdep regulator. Mathematical modeling has testes groposed
method. Transients illustrate the paper confirmhgeffectiveness of this method.

Key words: controller, regulatorl, automation, feedback, eshe accuracy, control, transients, numerical
optimization
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Embedded Control Systems. The Specifics of

Specialist Training

L.V. Tyunina

Abstract: Modern embedded systems include are relevantafgeeof application includes: automatic control
systems and many other areas. Design of thesarsystea complex task. It requires the participatbexperts
in many fields. The task is complicated by the fhwdt for them, as a rule, there are strict lindtas on
computational resources, reliability, cost and dmwment time. The article discusses ways of teackingents

the development of such systems.
Key words: higher education, software systems, informatemtnihology, embedded system
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Information Approach to the Problems of
Metrology and Physics

V.A. Zhmud

B.A. 2Kmyow
@I'FOY BIIO HI'TY (Hosocubupck, Poccus)

Abstract: This paper discusses the necessity of presenseuntes of error in all measurements cases. On
this basis the paper proposes measurement philpsbgin excursion into some fizichekoy theory [1-@&] not
take into account the fact that any measurement érinstrumental, as well as the method of erhorthe
proposed method of philosophical error are eastake into consideration, even in the case wherg #ie
unavoidable. If this approach would be considepstthaps, these theories would have been quiteretifeor
does not exist.

Key words: measurements, physics, philosophy, the theorglafivity, computer science
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