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Using a Dirivative Filter for Filtering of the Secand Order Signal
from the Accelerometer and the Calculating of Deriative

A.Yu. lvoilov, D.S. Fedorov, V.A. Zhmud, V.G. Trubi

Abstract

The problem of filtration and determination of thirst derivative of the signals from the accelertene
ADXL335 is resolved.

Key words
Accelerometer, ADXL335, filtering, second-order igative filter, microcontroller.
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Control of Object with a Single Output with the Usr of Two Input
Channels of Influence

V.A. Zhmud, O.D. Yadrishnikov, V.M. Semibalamut

Abstract

Control of objects in the loop with negative feeclh#s widely used because it allows achieving ghhi
accuracy in the presence of disturbances. As athdenumber of channels for input actions in thgect

is equal to the number of output controlled vaeablin some cases, the structure of the matherhatica
model of the object can control the output valuedifferent ways, which correspond to different
mathematical models. In each of these models thierdheir own limits on the maximum value of the
speed of the output value and so on. loint coriyothe both channels can at once provide both high
speed control and a large range of controlled obsiiig the output value of the object. This requihes
use of two regulators jointly acting on the objéssues of harmonization of dynamic and static ertigs

of these controls were considered theoreticallpgisransfer functions; however, the publicationseha
not been considered such restrictions of one ofctirol channels of the object as a dynamic non-
linearity. This paper discusses these limitationsne of the channels, using the mathematical rivaglel
for getting the transients processes and to opgirthie regulators. Features of using of this metred
investigated by an example.

Key words
Control, feedback, automation, regulator, qualdgwptcol, precision
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Increasing of the Accuracy of Object Controlling byCombining
the Advantages of Several Sensors

V.A. Zhmud, O.D. Yadrishnikov, V.M. Semibalamut

Abstract

Precise control of objects in the loop with negatieedback or stabilization of their output valaes
widely used in science and technology. Stabilizataxcuracy or control depends not only on the
properties of the controller, but primarily on thecuracy of the sensor of output value. Often ti@oe

of the best sensor is impossible because the éiffesensors may have better properties in different
frequency ranges, and none of the sensors is tteirball respects. For example, sensors, offetfieg
best performance, often characterized by low acyuaad the most accurate sensors are often not fast
enough. In this paper the method of combining ttheaatages of different sensors is recearched. The
study is carried out with the simulation prograns$im.

Key words
Control, feedback, automation, regulator, qualdwpteol, precision
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Modification of the Adaptive System for More Effecive Noise
Suppression

A.N. Zavorin

Abstract

Adaptive control is widely used to control objeathangeing their parameters during its operatiare O
way of constructing such systems consists in usagdeviations that are introduced into the sigorain

any coefficient of the regulator [1]. Decisive dewiin this system analyzes the quality of the spsie

the basis of the criterion given beforehand, arahgks the regulator to achieve the best qualithef
control (according to these criteria). The disadage of this system is the presence of transient
processes, even if the quality of the system cpamds to the requirements set for it. The papaudises

a method for eliminating of this drawback.

Key words

Automation, control, simulation, automatic conttlebory, numerical optimization, stainability, qualof
the transition process, adaptive systems, selfstidfyisystem.
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Energy distribution of scattered on graphene carboratoms
depending on their grazing incidence angle

A.M. RASULOV, A.A. DZHURAKHALOQV, |.D. YADGAROV, D.V.
ALYABYEV, V.G. STELMAKH

Abstract

Scattering processes of carbon atoms on graphegeazing incidence have been investigated by
computer simulation and the energy distributiosa#ttered atoms were obtained.

Key words

Computer simulations, graphene, scattering, Brepagmtia
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Optoelectronic System for Distant Control of Explos/e
Hydrocarbon Concentration in Atmpophere

Nematzhon Rakhimov, Sultonaly Abdurakhmanov, Tukint8utaev

Abstract

In work, questions of creation of the remote gaugfe detection explosive concentration of
hydrocarbons in atmosphere are considered. The system of reception - data transmission on
distances Is offered, applying modern processorutesdf input-output of electric signals.

Key words
Optoelectronic system, infrared radiation, hydrboar, absorption spectrum
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About Trancated Model of Controled Object
A.N. Zavorin, V.A. Zhmud

Abstract:

This paper considers the problem of incompletetitieation, which should be solved by using the
method of numerical optimization controllers foalrebjects. The problem is that there is alway$suc
a high-most portion of the model which is not detieed as the result of identification. Usuallyisit
considered such that corresponds to the simpledelnie., for example, it is believed that thehaig
frequency region does not have any kinks logarithemplitude-frequency characteristics and the
additional phase shift increments. Although thipdtyesis and provides the most simple record of the
object model, it is not true. Therefore, measuresngeded to achieve compliance with the result of
the optimization of its practical application. Thdicle proposes an effective method of solution of
this problem.

Key words:

Automatic control, controller, single-channel systethe truncated identification, astatic system,
minimum-phase units, frequency method, the anallytreethod.
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The Use of Platform STM32VLDISCOVERY for Making of
Simple Data Acquisition System

A.V. Eskin, A.L. Pechnikov, V.G. Trubin

Abstract

In order to apply an effective control algorithm the automatic control system, it is important to
study the properties of the control object to deslte whole system. This problem is usually solved
by data acquisition system (DAS), which are ofteiplemented on circuit boards in the body of a
personal computer or as a separate device. Theottstse boards is rather high and sometimes use
of them is unnecessarily for control of simple @ltge The paper proposes a solution of this problem
with takes less time and less material resourchs i6 true for systems with a small number of
controlled values (not more then 12), and with @vsVariation of the useful signal (1 kHz). This
decision will be useful at the stage of prototypiteyices with digital control, where it is requirta:
possibility of sensor readings from time to timeaert format for further processing (for egxampte,
curves plotting in Excel).
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Data acquisition system, ADC, computer, measurenmeigtocontroller, microprocessor.

References

[1] AV. Eskin, V.A. Zhmud, V.G. Trubin. STM32VLDISOVERY - tool for rapid prototype
development of digital control systems VPO NSTUybkibirsk, Russia. Automation & Software
Engineering. 2013. Ne3 (5). p. 32-39. NSTU (Novosibirsk, Russia). URL:
http://www.nips.ru/images/stories/zhournal-AlP6ie8-2013-6.pdf

[2] D.V. Vantsev. Demo board STM32VL-DISCOVERY. Use Manual. URL:
http://mcu.ucoz.ru/publ/stm32/stm32_apparatnoe mdmwenie/demonstracionnaja_plata_stm32vl

discovery_rukovodstvo_polzovatelja/28-1-0-{fara obpamenns 5.02.14).

[3] DS6517: Low & medium-density value line, advadcARM-based 32-bit MCU with 16 to 128
KB Flash, 12 timers, ADC, DAC & 8 comm interface3atasheet production data. URL:
http://www.st.com/st-web-
ui/static/active/en/resource/technical/documentistaget/CD00251732.pdf (date of treatment

5.02.14).
[4] RM0041: STM32F100xx advanced ARM-based 32-bitWs. URL: http://www.st.com/st-web-
ui/static/active/en/resource/technical/documerdghazice _manual/CD00246267.pdf (mata

obpamenus 5.02.14).

[5] PL2303 USB To TTL Module Model: IM120525011.ERAD Intelligent Systems Co.Ltd. URL:
http://imall.iteadstudio.com/im120525011.htmiafa o6pamenns 5.02.14).

[6] PL-2303HX Edition (Chip Rev D)USB to Serial Bge Controller. Product Datasheet. URL:
http://www.prolific.com.tw/UserFiles/files/ds_pl23BXD_v1 4 4.pdf (date of treatment
5.02.14).

[7] Prolific Technology Inc. Smart 110 > Serial | arllel. URL:
http://www.prolific.com.tw/US/ShowProduct.aspx?pedd &showlevel=0017-0037-0041 (mata
obpamienns 5.02.14).

[8] Ebay. 40PCS Dupont Wire Color Jumper Cable 2u341P-1P Female to Female For Arduino.
URL: http://www.ebay.com/itm/40PCS-Dupont-Wire-Color-Juen-Cable-2-54mm-1P-1P-
Female-to-Female-For-Arduino-/400555980658?pt=L HaDkDomain_0&hash=item5d42ff3772
(date of treatment 5.02.14).

[9] UM0919: STM32VLDISCOVERY STM32 value line Disegery. URL: http://www.st.com/st-
web-ui/static/active/en/resource/technical/docurusetr manual/CD00267113.pdf (date of
treatment 5.02.14).

[10] Cnpasxka Microsoft Windows. Yto mnpomsommio ¢ mporpammoii HyperTerminal URL:
http://windows.microsoft.com/ru-ru/windows/what-fp@med-hyperterminal#1 TC=windows-7
(date of treatment 5.02.14).

[11] Terminal. Com port development tool. URKhttps:/sites.google.com/site/terminalbdate of
treatment 5.02.14).

17



© Automatics & Software Enginery. 2014, Ne 4 (10)
The Difference between Basic Metrology and ClassitOne

Vadim Zhmud

Abstract

The paper gives the main determinations of basitalegy and its difference from the classical one.
The paper is addressed to abiturients and studéttie forst coutses.

Key words

Basic metrology, classical metrology, measuremextts,racy, error, precision measurements
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Connection of the Thomas-Fermi and Riccati
V.A. Zhmud

Abstract

Thomas-Fermi equation [1] is designed to desciitee dlectronic structure of many-body systems.
Writer Leonardo Sciascia has [2] describes a sigikiase with one of the young scientists in thid fie
of theoretical physicists, Ettore Majorana, a gikcEnrico Fermi. This yang scientist, who diedyear
allegedly transformed Eq uation of Thomas-Fermo iRticcati equation to calculate the required
coefficients of the table. The article discusseslitkely source of kinship of these equations.

Key words

Physics, the theory of automation, feedback, emiodevels, the Thomas-Fermi equation, Riccati
equation, Marjorana, Fermi.
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About the Nature of Relativistic Concept of Correcton to Data of
Global Systems GPS and GLONASS: Conception from thioint
of View of Locked Systems Theory (Automatics)

V.A. Zhmud
Abstract

This paper progongs discussion about the use ativistic corrections to data processed by theallob
spase systems GPS and GLONASS [1]. Many separated fndicate the mistakenness of the
relativistic theory. The combination of these fatgether surely proves the absolute mistake of
relativistic approach to this problem. The papscdsses with the Special Theory of Relativism @n th
base of modern experimental knowledge and matheitiegories.
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GLONASS, GPS, relativism, red shift, atom, autansat
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