
120                      ISSN 1995-4565. Вестник РГРТУ. № 3 (выпуск 41). Рязань, 2012 

 

CONTENTS AND ABSTRACTS 

DATA TRANSMISSION AND PROCESSING 

S.N. Kirillov, Y.V. Zvenigorodsky, P.S. Pokrovsky. SYNTHESIS OF PHASE SHIFT KEYED RADIO 
SIGNALS FOR RADAR SYSTEMS OF NEAR-EARTH SPACE MONITORING 

Key words: code chain synthesis, phase shift keyed radio signal, radiolocation, space debris, 
near-Earth space. 
Combined performance criterion for phase-shift keyed radio signals synthesis taking into 
account the requirements specified in the resolution and accuracy of radar system positioning of 
near-Earth space monitoring is proven. It is shown that a given approach allows us to form a 
zone of zero autocorrelation up to 3% relative to repetition period of probe signal at the level of 
lateral emissions being less than -26 dB .............................................................................................. 7 

L.A. Demidova, N.I. Nesterov, R.V. Tishkin. SATELLITE IMAGE SEGMENTATION BASED ON FUZZY 
SETS THEORY  

Key words: clustering, segmentation, fuzzy c-means algorithm, possibilistic c-means algorithm, 
remote sensing. 
This paper is devoted to the research of fuzzy c-means algorithm and possibilistic c-means 
algorithm application for segmentation of images received from remote sensing satellites. ................ 11 

O.E. Balashov, A.I. Stepashkin. PREDICTION ALGORITHM OF ANGULAR COORDINATES OF AN 
OBJECT WITH RECTILINEAR UNIFORMLY ACCELERATED MOTION 

Key words: objects tracking, predictor angular coordinates. 
The algorithm of angular object coordinates prediction in the absence of distance information is 
described. It is assumed that tracking object moves linearly and is uniformly accelerated in 
space. The results of experimental research are also presented ........................................................... 17 

N.M. Mirzaev. FEATURE EXTRACTION MODEL IN THE PROBLEM OF DIAGNOZING THE PLANTS 
PHYTOCONDITION BY LEAVES IMAGES 

Key words: base fragments of images, diagnosing of plants diseases, features preferences, 
features correlations, leaves diagnostic features. 
The statistical approach to solve the problem of feature extraction in determining plants 
phytocondition by leaves images is considered. On the basis of this approach the model for 
forming diagnostic features of images is proposed. Different statistical characteristics are 
calculated for each fragment of the given image. To determine applicability of the proposed 
model experiments on solving the problem of recognizing cotton plant phytocondition by leaves 
images are conducted ........................................................................................................................ 21 

RADIOTECHNICAL AND MEASURING SYSTEMS 

V.A. Belokurov, V.N. Gorkin, V.G. Kostikov, V.I. Koshelev, O.V. Pavlov, I.S. Kholopov. THE USE OF 
THREE-AXIS MEMS GYROSCOPES AND ACCELEROMETERS TO DETERMINE THE SPATIAL 
ORIENTATION TASK OF MOVING OBJECTS 

Key words: MEMS inertial sensors, gyroscope, accelerometer, Euler-Krylov’s angles, 
quaternions, alpha-beta Kalman filter. 
The article considers the problem of determining the orientation of angular position of a rotating 
moving object with MEMS inertial sensors (accelerometers and gyroscopes) installed on them. 



ISSN 1995-4565. Вестник РГРТУ. № 3 (выпуск 41). Рязань, 2012                    121 

 

Algorithms for nonlinear filtering and numerical integration of the signals of angular velocity 
are considered. It is experimentally proved that proposed algorithms are used to determine the 
angular position of an object using MEMS sensors with maximum error less than 0,8° and a 
delay not exceeding 20 ms.. .............................................................................................................. 26 

L.K. Samoilov. BERNSTEIN'S GENERALISED INEQUALITY FOR SIGNALS WITH 
UNLIMITED SPECTRUM 

Key words: analogue signal; Bernstein's inequality; frequency of digitization; restoration error; 
maximum derivative. 
Analytical dependences for reception of maximum derivative analogue signals with unlimited 
spectra  based on generalization of known inequality of Bernstein are given in the article .................. 31 

N.A. Smolyarov. RELIABILITY ESTIMATION OF REDUNDANT RESTORABLE SYSTEM WITH 
LOAD - MIXED RESERVE AND COMMON SWITCH  

Key words: reliability, redundant restorable system, load-mixed reserve, common switch. 
Expressions for mean operating time to failure and availability function of redundant restorable 
system with load - mixed reserve on unreliable common switch are obtained in this article ................ 36 

I.E. Syrmolotnov, M.V. Kartashova. EFFECT OF ELECTRONIC CIRCUIT AND MATCHING CIRCUIT 
FOR SAW – SENSOR CHARACTERISTICS 

Key words: sensor based on SAW delay lines, electronic circuits, matching networks. 
Frequency characteristics analysis of SAW - sensor using equivalent IDT electrical circuit is 
presented. The parameters of equivalent circuits are analyzed. IDT slope and the slope of IDT 
PFC matching circuit are determined. It is established that maximum change in frequency when 
exposed to a measured parameter is obtained in a generator with wideband amplifier and 
matching circuits with low good quality ............................................................................................ 41 

V.M. Berdnikov. MULTICRITERIAL SYNTHESIS ALGORITHM OF NAVIGATION SIGNALS WITH 
THE LEAST CLASSIFICATION PROBABILITY OF MODULATION TYPE 

Key words: autocorrelation classifier, probability of classification, multicriterial synthesis, 
terrestrial radio navigation system, inter symbol code sequence, narrowband interference. 
An algorithm for synthesis of inter symbol code sequences (ISCS) ensemble for satellite and 
terrestrial radio navigation systems (SRNS / TRNS) with a low probability of classifying types 
of modulation has been proved. The effectiveness of proposed algorithm has been tested on the 
example of BOC-signals, and rejection of narrowband interference (NI) was 4.49 dB for 4 MHz 
band (NI bandwidth 200 kHz) and 3.23 dB for 8 MHz bandwidth (NI bandwidth 400 kHz). In 
addition, the likelihood of entanglement synthesized ensemble navigation signals (NS) with 
BOC-signals is close to unity in classification system of radio monitoring of opposing side, and 
this effect has been achieved by simple change of ISCS .................................................................... 45 

A.S. Slesarev, D.S. Semin. RADIO SIGNAL GENERATOR OF UNIFIED RADIO ENGINEERING 
PRODUCTS CONTROL DEVICES  

Key words: Digital synthesis, direct digital synthesizer, phase-locked loop frequency control, 
quadrature modulator. 
Structural arrangement for radio signal generator of unified radio engineering products control 
devices on the basis of direct digital synthesizers, phase-locked loop synthesizer, prescaler, 
quadrature modulator and broadband amplifier is proven. It is shown that wide band of 
frequency variation (several octaves), little frequency tuning step (several Hz), ability to 
implement different modulation formats (BPSK, QPSK, APSK et al.) with symbol rate on the 
order of 100 Mbaud are provided. Experimental research of potential characteristics is carried 
out by instrumentality of integrated circuits evaluation boards ........................................................... 49 



122                      ISSN 1995-4565. Вестник РГРТУ. № 3 (выпуск 41). Рязань, 2012 

 

A.N. Varnavsky. DETERMINATION OF OPERATOR PSYCHOEMOTIONAL TENSION PARAMETERS 
IN TIME DOMAIN 

Key words: psychoemotional tension, electrocardiosignal, indices of heart rate variability, 
nonlinear integral transforms, window of analysis, extra systole, coefficient of variation. 
A comparison of different methods to determine human-operator psychoemotional tension 
parameters is conducted. The way to determine values of operator psycho-emotional state 
indicators in time domain based on electrocardiosignal nonlinear integral transforms is 
described. To increase reliability of samples time parameters determination it is offered to 
generate threshold level dynamically, given the magnitude of the coefficient of variation in the 
signal analysis window. It is shown that the method considered allows to increase the accuracy 
of analysis 1.33-times and immunity 2-times compared to conventional methods .............................. 53 

COMPUTER SCIENCE AND APPLIED MATHEMATICS 

V.P. Koryachko, V.S. Gorin, N.V. Cheryomukhin. OPTIMIZATION OF ELECTRICAL WIRE DISTRIBUTION 
IN BUNDLE WIRING OF ELECTRONIC COMPUTER EQUIPMENT 

Key words: bundle wiring, capacity, cable ducts.  
Problems associated with distributing electrical wires into bundles in wiring of inter-unit wires 
are analyzed. Formal and combinatorial ways of raising the problem are suggested. Precise 
algorithm of solving the problem based on the ideas of branch and bound method is considered. 
To realize the algorithm methods to simplify estimation calculation and reduce combinatorial 
exhaustive research by including into calculation pattern the exact method of heuristic algorithm 
for electrical wire redistribution to eliminate inadmissible spaces for bundles are offered .................. 60 

A.N. Pylkin, A.V. Kroshilin, S.V. Kroshilina. CREATION OF PATIENT HEALTH STATE ASSESSMENT 
MODEL IN MEDICAL EXPERT SYSTEMS 

Key words: systems of decision-making support, fuzzy logic, medical expert systems, semantic 
network, model of patient condition. 
The technique to create a model of patient health state assessment in medical systems of 
decision-making support on the basis of fuzzy logic applying accumulated statistical 
information and data received during inspection and treatment of patients is examined. As base 
decision methods a semantic network and mathematical models are used .......................................... 64 

A.V. Prutzkov, D.M. Tsybulko. INTERNET-APPLICATION FOR A METHOD TO PROCESS CARDINAL 
NUMBERS OF NATURAL LANGUAGES 

Key words: natural language processing, automatic translation, converting of cardinal numbers. 
A realization of method to convert cardinal numbers of natural languages as Internet-application 
is offered. A comparative analysis of other Internet-portals is given and the advantages of this 
approach to numeral processing such as simplicity to extend supporting natural languages 
quantity, realization of generation and recognition of numbers, possibility to realize testing 
system for this subject are presented. It realizes support of English, Spanish, Russian, German 
and Finnish languages. Internet-application has been placed in Internet and is accessible for all 
visitors .............................................................................................................................................. 70 

V.V. Tarasov, V.A. Sablina. BOOLEAN EQUATIONS IN CRYPTOGRAPHY AND PATTERN 
RECOGNITION PROBLEMS 

Key words: Boolean equations, cryptography, pattern recognition. 
The apparatus of Boolean equations with one and two unknown functions with the possible 
usage in cryptography and pattern recognition is suggested ............................................................... 74 

 



ISSN 1995-4565. Вестник РГРТУ. № 3 (выпуск 41). Рязань, 2012                    123 

 

I.A. Saitov, K.I. Myasin, D.S. Krysin. MULTIPROTOCOL OPTICAL TRANSPORT NETWORK OF 
MULTISERVICE INFOCOMMUNICATION SYSTEMS 

Key words: multiservice infocommunication system, infocommunication services, 
multiprotocol transport network, heterogeneous fiber-optic baseband transmission paths. 
In the article a new approach to multiservice systems maintenance at the expense of 
maintenance multiprotocol transport network at the level of optical channels and paths is offered...... 80 

ELECTRONICS 

V.A. Korotchenko, V.I. Solovyev, Zh.V. Solotenkova. DYNAMICS OF MAGNETIC PROCESSES IN THE 
REED SWITCH WITH CONTROL COILS FOR BREACH OF ELECTRIC CURRENT 

Key worlds: disconnection of magnetically operated contacts, electric attraction, autoelectronic 
emission, movement of contact parts.  
A mathematical model of process of current rupture in a chain with active loading reed switch 
with operating coil is presented. The model solves numerically equations of magnetic and 
electric circuits with nonlinear elements (permalloy magnetization curve and autoelectronic 
emission), and the equations of motion of the contact details under the influence of elastic, 
magnetic and electric forces with a time of 0.1 μs in the range of 1 ms. The basic results of the 
simulation (for example, the unit МКА-14108): an explanation of wavy recession of coil current 
after reed switch disconnection, confirmation of repeated closures of contacts through electrical 
attraction, "delaying" of discharge inductance coil with repeated closures, confirmation of the 
possibility of contacts erosion due to large (up to 0,1 A) field-emission current. Results of 
modeling correspond to the experiment ............................................................................................. 86 

O.N. Kryutchenko, A.F. Mannanov. FEATURES OF CURRENT DISTRIBUTION ON THE 
SURFACE OF COLD CATHODES OF HELIUM-NEON LASERS 

Key words: oxide coverings, cold cathode, helium-neon laser, electric field distribution.  
The model of single through time oxide covering is theoretically proved and 
experimentally realized. The starting reason for degradation of a surface of cold 
cathodes of helium-neon lasers caused by selective focusing of ionic component of 
current of the category by through times oxide coverings is revealed ........................................ 93 

A.V. Ermachikhin, S.A. Kostryukov, V.G. Litvinov, N.B. Rybin. INVESTIGATION OF NOISE 
PROPERTIES AND ELECTRONIC STATES OF SCHOTTKY DIODE BASED ON InGaAs/GaAs QW 
STRUCTURE 

Key words: spectroscopy of low-frequency noise, diode structure, power spectral density, 
quantum well, deep level transient spectroscopy. 
Results of voltage-capacitance profiling, an emission of charge carriers from electronic levels 
measurements, power spectral density investigations in Schottky diode Au/GaAs/InGaAs/GaAs 
with quantum well are discussed ....................................................................................................... 98 

M.V. Dubkov, V.V. Ivanov. SYSTEM OF IONS INPUT-OUTPUT TO QUADRUPOLE TRANSIT TIME 
MASS SPECTROMETER ON THE BASIS OF TWO-ELECTRODE QUADRUPOLE CELL WITH 
LONGITUDINAL UNIFORM ELECTRIC FIELD 

Key words: quadrupole transit time mass spectrometer, transition regions, two-electrode 
quadrupole cell with longitudinal uniform electric field, ions input-output system. 
The article focuses on ions input-output device of quadrupole transit time mass spectrometers. It 
improves field distribution in transition regions of analyzers and shortens its length more than 
2,5. The advantage of this system is shown by means of numerical modeling .................................. 104 

 



124                      ISSN 1995-4565. Вестник РГРТУ. № 3 (выпуск 41). Рязань, 2012 

 

MANAGEMENT 

E.L. Yeremin, I.A. Smal, E.A. Shelenok. ADAPTIVE-PERIODICAL CONTROL SYSTEM WITH 
DYNAMIC EQUALIZER 

Key words: combined algorithm, hyperstability criterion, dynamic equalizer, L-dissipativity. 
Synthesis problem of combined adaptive-periodical control system for priory uncertain linear 
plants with relative order of transfer function big units is discussed. As base decision methods 
hyperstability criterion and L-dissipativity condition at structural indignations of synthesized 
system are used ............................................................................................................................... 108 

B.P. Volovikov. MANAGEMENT OF INDUSTRIAL ENTERPRISE PROJECT PORTFOLIO BASED ON 
SCENERY PLANNING 

Key words: management of the project, modernization of industrial enterprise, analysis of 
sensitivity of the project, scenary planning, optimum control of the project. 
In article results of researche and financial analysis of the project of modernization of industrial 
enterprise are presented. The analysis of sensitivity of the project allowed to range the factors 
defining efficiency of the project and to correct the plan of modernization of technological base 
of the enterprise .............................................................................................................................. 112 

INFORMATION ABOUT THE AUTHORS (Russian) ...................................................................... 116 

INFORMATION ABOUT THE AUTHORS (English)....................................................................... 118 


