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Abstract 
In the work the most widespread methods of information search in the distributed 

heterogeneous networks are investigated. The basic merits and demerits of each method are 

specified. Probable methods of elimination of lacks and the ways of perfection of existing 

systems are offered. Main principles of indexing of Internet - space are considered. 
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TENDENCIES AND PROSPECTS OF DEVELOPMENT OF DIGITAL ALARM 
PROCESSORS 

 

K.MENSCHOV 

THE SCIENTIFIC CHIEF: PROF. E.MISLOVSKII. 
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. 
Abstract 
In work the basic tendencies and determining factors of development of digital alarm 

processors last years are considered, the brief review of priority scopes of such processors is 
resulted and prospects of development and application of digital alarm processors in the near 
future are analysed. 
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SOLUTIONS TO IMPLEMENT GENERAL E-SPACE FOR EDUCATIONAL 
ORGANIZATIONS 

 
Belenko A.V. (2nd year student) 

The scientific chief: Koloskov S.V. 
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Abstract 
In this paper technical, organizational and economical issues of implementing and maintaining full-scale 
network infrastructure for high schools are discussed. Paper presents an analysis of different ways to implement 
network infrastructure depending on type of high-school. Particular attention is paid to security and 
heterogeneous platforms integration. 
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DESIGNING OF WARMLY DISSEMINATING ELEMENTS FOR SYSTEMS OF 
COOLING OF ELEMENT BASE THE COMPUTING EQUIPMENT 

 
Koloskov S.V. 
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Abstract 
In work questions of increase of reliability of work of the -computing equipment are considered by a 
method of maintenance of a normal thermal operating mode of element base. The special attention is given to the 
approach to designing modern passive means of a heat-conducting path. 
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NEURALNETT METHODS OF PROCESSING OF IMAGES IN DETECTION OF 
DEFECTS 

 
Judin A. Sarbaev D.B. 
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Abstract 

In work principles of structurally functional construction of a hardware-software complex of detection of defects of 

printed-circuit-boards on mikroschlif are briefly described. 
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RESEARCH OF neuraladaptiveSYSTEMS for AKTIV VIBROcotrol IN PACKAGE MATLAB 

 
Volodin E.A., Saffiulin R.R. 

The scientific chief: Ph.D. Vlasov A.I. 
Department IU4 BMSTU 

 
  

          

      Matlab. 

Abstract 
In work dynamic characteristics of system active vibration control with search system of extremecontrol with use 

of package Matlab are investigated. 
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MODELLING OF ACTIVE VIBRATION PROTECTION SYSTEM 
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Abstract 
The work considers modeling of active vibration protection system. Modelling system, adjustment of factors of a 
consecutive PID regulator and construction of a neural emulator of system for the subsequent training and 
development of a regulator of system is lead on the basis of neural technologies. 
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SPECTRAL THE ESTIMATION OF DIAGNOSTIC SIGNALS WITH USE NEURALNETT-

PARADIGMS 
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Abstract 

In work opportunities of use neuralnett methods for spectral estimations of information 
signals are investigated. 
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. 
  ,    ++,   : 
 fft.h –  ,  . 
 module.h –   . 
 nfft.cpp –   . 
 input.sig –   
 output.sig –   

      1. 
 

.1.   fft.h 
 
/////////////////////////////////////////////////////////// 
//      v1.12 // 
// (c) 12.11.2002 Alex Adov, alex@iu4.bmstu.ru             // 
//   :                                      // 
//  FFT –    // 
//                       // 
//  BPF –    ,  // 
//           // 
//   .                                 // 
/////////////////////////////////////////////////////////// 
#include <math.h> 
#include <iostream.h> 
#include <stdio.h> 
#include <fourier.h> 
 
/////////////////////////////////////////////////////////// 
//  FFT –    // 
//                       // 
//  : int N –   ,   //  
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// double Y[] –  ,                          // 
// double W –   ,              // 
// double dt –   ,               // 
/////////////////////////////////////////////////////////// 
 
double FFT(int N,double Y[],double W, double dt){ 
 
 double Re = 0; 
 double Im = 0; 
 for (int i = 0; i < N; i++){ 
  Re = Re + Y[i]*cos(W*i*dt); //Re   
  
  Im = Im + Y[i]*sin(W*i*dt); //Im     
 } 
 return sqrt( Re*Re + Im*Im )*dt; //   

  
                                 //    
} 
 

///////////////////////////////////////////////////////// 
//  BPF –    ,// 
//         // 
//   .                               // 
//  : int N –   , //  
// double Y[] –  ,                        // 
// double W –   ,            // 
// double dt –   ,             // 
///////////////////////////////////////////////////////// 

 
double BPF(int N, double Y[], double W, double dt){ 
 
 double Arg = 0;   // 
 double H_Re = 0;  // 
 double H_Im = 0;  // 
 double Re_X = 0;  // 
 double Re_Z = 0;  // 
 double Im_X = 0;  // 
 double Im_Z = 0;  // }    
 double Re_Sz = 0; // 
 double Im_Sz = 0; // 
 double Re_S = 0;  // 
 double Im_S = 0;  // 
 double lSl = 0;   // 
 
//    Y    X  Z 
 
 for (int i = 0; i < N/2 ; i++){ 
 
  Arg =2 * W * i / N; 
  H_Re = cos(Arg); //    
  H_Im = sin(Arg); //    
 
  Re_X = Re_X + Y[2*i] * H_Re;   // Re part of X 
  Im_X = Im_X + Y[2*i] * H_Im;  // Im part of X 
 
  Re_Z = Re_Z + Y[2*i+1] * H_Re;   // Re part of Z 
  Im_Z = Im_Z + Y[2*i+1] * H_Im;  // Im part of Z 
 } 
 
 Re_Sz = Re_Z*cos(W / N) - Im_Z*sin(W / N); // Re part of Sz 
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 Im_Sz = Im_Z*cos(W / N) - Re_Z*sin(W / N); // Im part of Sz 
 
 Re_S = Re_X + Re_Sz; // Re part of S 
 Im_S = Im_X + Im_Sz; // Im part of S 
 
 lSl = sqrt ( Re_S*Re_S + Im_S*Im_S ); // module S 
 
 return lSl; 
 
} 
 
const int SIZE = 16; 
const double ABS = .001; 
class Nero_BPF{ 
 private: 
  double W[SIZE][SIZE];  // matrix of weightes 
  double *y;             // output signal 
  double *x;             // input signal 
 
 public: 
  Nero_BPF(){ 
 
  } 
  void Teach(double *);   // procedure teach net 
  void Engine();     // function summ weigthes 
  void Read_Matrix(); 
  void Write_Matrix(); 
}; 
 
void Nero_BPF :: Engine(){ 
 
 for (int i = 0; i < SIZE; i++){ 
  for (int j = 0; j < SIZE; j++){ 
 
   y[i] = y[i] + x[j]*W[i][j]; 
  } 
 
 } 
} 
 
void Nero_BPF :: Teach(double *d){ 
 
 this->Engine(); 
 randomize(); 
 
 for (int i = 0; i < SIZE; i++){ 
  for (int j = 0; j < SIZE; j++){ 
 
   W[i][j] = 10*random(1); 
 
  } 
 } 
 
 for (i = 0; i < SIZE; i++){ 
  while (fabs(y[i] - d[i]) < ABS){ 
 
   this->Engine(); 
   for ( int j = 0; j < SIZE; j++){ 
 
     W[i][j] = W[i][j] + x[j]*(d[i] - y[i]); 
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   } 
  } 
 } 
} 
 
void Nero_BPF :: Read_Matrix(){ 
 
 FILE *fp; 
 char Url[] = "123"; 
 if ( (fp = fopen(Url,"r")) == NULL){ 
  printf("cann't open %s",Url); 
  exit; 
 } 
 char Matrix[] = ""; 
 fscanf(fp,"%s",Matrix);  //read from file MATRIX 
 char tmp[] = ""; 
 int LENGTH = 0; 
 LENGTH = strlen(Matrix); 
 
 for (int k = 0; k < LENGTH; k++){ 
  if (Matrix[k] != " "){ 
      tmp = strcat(tmp,Matrix[k]);   
  } 
  if (tmp != ""){ 
   W[i][j] 
  } 
 } 
 fclose(fp); 
} 
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Polyakov S. 
Master, junior member of teaching of the chair of CE TPU 
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 . 

Abstract 
The goal of the paper is to describe possibility and features of application the DES algorithm in systems are 

based on PLDs. The possible range of application of DES algorithm in devices on PLDs was also examined in 

the paper. 
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RESEARCH OF ARCHITECTURAL DECISIONS OF THE COMPUTER OF UNIFORM SYSTEM 

FROM THE POINT OF VIEW OF MODERN TECHNOLOGIES 
 

Denisov A.A. (student of 1-th year) 
the scientific chief: Ph.D. Vlasov A.I.  

Bauman Moscow State Technical University, 
Department IU4. 
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(http://museum.iu4.bmstu.ru). 
Abstract 
The purpose of research is the analysis of architectural decisions of Uniform System of the COMPUTER, for an 
estimation of some interesting technologies and ideas from the point of view of an estimation of their urgency at 
realization on modern element base. Work was carried out within the framework of the program of creation of 
the Virtual computer museum (http: // museum.iu4.bmstu.ru). 
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Abstract 

Using of two-dimensional linear and rotary linear stepping motors as drives for the flexible automated 
equipment intended for assembly of electronic modules based on printed circuit boards is considered. Examples 
of mounting equipment with various implementations of coordinate and mounting systems are described. 
Optimal type of two-dimensional linear motor by minimal desired pulling power criterion is selected. Valuation 
of mass and dimension parameters of selected motors is carried out. 
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Abstract 
Problems of designing of control unit for automated robotic system based on MP-9S with sequential control 

are discussed. Operating of the robot is implemented by means of IBM PC parallel interface. Schematic circuit 
of the interface unit between robot and IBM PC is represented. The principles of software design for this unit are 
described. 

 
 

       
    - .    

   ,      
    . 

 -  -9  (    - 
 )         ,    

        [1]. 
               . 1 [1]. 
       1.    -9  

  0,2   
  .  ±0,05  

   3 
 : 

    30 /  
   150  
        120  

: 
100 /  
300 /  
120 /0,8 . 

    
     

.   3-5 / 2 
   

 220+22/-33 ,  
50 ± 5  

    30  
    6 
     

   
2 

  40   
   20  



 94

:  506x232x305   
  406x435x220  

 

 

      .  
      -9    . 1 [4].  

    :      ,  
,  ,   , ,  ,  
,   ( ).    .  

         ,  —  
. 

         
,      -6030.    
      ( )  
    ,    .   

           
  . 

       
 .   ( )   
    . 

  
      IBM PC   

  .        
 ,          . 

          
 .      ,  

         
     ,     

     (Internet, Local Area Network, WLAN),   
      ,    

    ,      
.        

  –   ,  ,   
     . 

   
          

   ,      ,  
  ,  IBM PC-  .  

           
   ,     , 

. 1.        -9



 95

    –  . ,    
 :  

   8   ,    8  
   8   ,    

  ,      8  ; 
           

   (   1 ); 
  ,  ,        

  ; 
  ,       

   ( . .     
   ,      

        
  ); 

        
(  5 )     (  25 ,  

   3 ). 
          – 

 80 . 
      ,   

    ,    
: 

        web –    
,   ,      

  ; 
        

,  IBM PC  ; 
     ,      ; 
        (     

  ,    )   
         

  0.1 ; 
    

    
  

      
    
   . 

     
     

     
 ,     
     

      
   (    

   ,  
   

 ). 
 

   
 

   
   

 

  

   

  
 

 
 ? 

 

. 2   



 96

      ( . 2). 
1)       .  

       ,  
      . 

2)     .   -   
       
   ,      . 

3)    -    .  
       . 

4)    ,     ,   
 ( -      

  ). 
5)       ,  

,     1,  –   4.  
 

           
  (   - ): 

      ; 
      (155 ), . .  

 LPT       
; 

     4-     (155 
); 

 ,     (155 ); 
       (   214-

217); 
    ; 
      ,   8  

  4 –  ,    .(155 ). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
.2.       IBM PC 

 « » 

 : 4-  =>2-     

 

 : 2- => 4-   



 97

 
       IBM PC 

  «ACS»    Turbo Pascal 7.0.  
   I/O ,   LPT.    

  I/O  378h,        BIOS’ .  
     MS-DOS 5.0      Windows (95, 

98, NT  .).  : 80286  , RAM 1MB, EGA  ,  LPT-
. 

    3-  : 
-   ; 
-   ; 
-   –   ; 

            
        .   

1-   (  )     
  ( . 3),         

 ,  
  NumLock (  

  Num     
).   2-   
   , 
    ,  

   
     robot.txt 

   “peon.exe”. 
    , 

      
 ,      ,    
:  

R(ight)–  ; 
L(eft) –  ; 
U(p) –  ; 
D(own) –  ; 
F(orward) –  ; 
B(ackward) –  ; 
T(ake) –  ; 
P(lace) –  ; 
S(leep) –   500 ; 

(icle) –    . 
    ,     W(ait)    

, : 
R(ight)– ,     ;  
L(eft) – ,     ; 
U(p) – ,     ; 
D(own) – ,     ; 
F(orward) – ,     ; 
B(ackward) – ,     . 

     ,    
      (    
  ,    W),      

(  R B WB WR).    ,   

. 3

21

6 54

3 

9 87

0

 /



 98

(  )     (   
 ). 

 
 : 

R B WB WR 
 
 
U WU 
F WF 
T S 
B WB 
L D WL WD 
F WF 
P S S S 
B WB 
C 

, ,       
 (    -  ( )),  

,  
,  ,  

,  ,  
,   0,5 .,  

,  ,  
, ,  ,  , ,  ,  

,   1.5 .,  
,  ,  

    

         ,  
   . 

  3        
   1   “robot.txt”, . .    

       ,  
     3.      

  ESC     .     
    2. 

      4     
. 

 
 
     

       ; 
    ,    , 

  ; 
          

  ,      
 . 

 
 

1.      -9  – 60 .: . 
2.    / .   – .:   «  

»  «Channel Trading Ltd.», 1998 – 440 .: . 
3. iXBT.com (http://www.ixbt.com) 
4.  . .     » – .:   , 

1988 -232 .: . 
5. . .  «    IBM PC» - , 2000, « - » -

435 .: . 
6. .  «  Java»-  , 1999 ., BHV – 1200 .: . 
7.  . . «      Matlab 5.x»- .:  – 

, 1999, 366 .: . 
 

 
 

 



 99

      
       

       
. 

 
 . . 

 : . . .   . . 
    . . . , 4. 

 
THE RESEARCH OF POSSIBILITY USING FINITE ELEMENT ANALIZE FOR 

MODELING PRINTED CIRCUIT BOARDS CONDUCTORS ELECTROMAGNETIC 
FIELD FOR THE LOCALIZATION OF HETEROGENEITY. 

 
Uchuvatkin Mikhail Vasilievich 

Project chairman: Dr. Vlasov Andrey Igorevich 
Bauman Moscow State Technological University, Moscow, Russia 

Mike@kernel.lv 
 

 
       
        

   ,        
   .      

     .     
     ,   

    .  
Abstract 
The research is devoted to investigation possibility localization of heterogeneity in 

conductors printed circuit boards with model of the electromagnetic field help. The test 
objective is troubleshooting and defect prognostication in printed circuit boards producing. 
The electromagnetic field modeling is based on Finite Element Analyze (FEA). The main 
localization heterogeneity criterions and reasons of it appearance were defined.  
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Abastract 
In the given work the basic formats of digital representation of the audiodata are investigated. Development of 
software-means of digital processing and the analysis of a sound is lead. Work of the created program complex is 
shown by the example of processing WAV-files. The schematic device of a multimedia complex is considered 
and experimental research FFT is lead by means of computing means of software package Mathcad. 
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Abstract 

The purpose of the project is to work out an experimental model of a modern electronic ultrasonic range 
finder based on microcontroller AT90S4433. In the project the following tasks were settled: the original 
principle scheme, based on modern electronic components, was designed; the Microcontroller programm was 
written; a printed board was made, the device was assembled, tested, and finaly tuned up. Project findings 
resulted in creation of a modern device with high technical and economical indices such as low power 
consumption, low dimensions, high reliability and accuracy which can be used in different control systems of 
technological procces.  
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The summary 
In work questions of development of a program complex for optimaltraces of the structured cable systems are 
considere. 
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Abstract 

Hardware-software measuring complex is developed for whole class of problems demanding the analysis of 
condition of certain parameters of system with further estimation and generalization of received results. The 
hardware-software complex is the environment which allows other developers to integrate into it additional 
modules of algorithms and drives for a specific problem, providing interaction between components of system. 
Ease of expansion of the hardware-software complex provides its applicability in a wide spectrum of tasks, 
starting with visualization of a signal in time area (oscilloscope), finishing with an adaptive system of control. 
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 « - » L-154  DSP 32/16 12  70 135 
 « - » L-761 ADSP-2185 32/16 14  125 390 
 « - » L-780 ADSP-2185 32/16 14  400 390 
 « - » L-783 ADSP-2186 32/16 12  3000 430 
 « - » L-1450  DSP 32/12 14  400 280 
 « -

» -70  DSP 16/8  12  14 95 

 « -
» -7*  DSP 16/8  16  142 400 

 « -
» -2M5  DSP 16/8  12  500 250 

:      WEB    
(http://www.lcard.ru, http:// www.rudshel.ru). 
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 (Component Object Model)  
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ABSTRACT 
In the paper the hardware-software complex of textual information stream processing in 

real time mode is considered. The system realizes classification of the transmitted messages by 
context-sensitive and stylistic features of texts, in conditions when texts contain a great many 

of errors. The algorithm of classification realized with the help of a neural network, which 
structure and parameters are varied at the training process. The amount of text classes is 

determined automatically at neural network synthesis. The proposed complex is used for the 
analysis of the e-mail messages. The experiment research for effectiveness of clusterization 

algorithm is proposed. 
 

1. INTRODUCTION 
The data stream volumes of user's text messages transmitted on information network systems, 
considerably grown recently. Thus there is a task of the automated analysis of the transmitted texts. 
This should be processed for the time, comparable with transmission time of data on a network, i.e. 
in real time mode.  
The system of text analysis should classify an incoming message by a number of semantic-lexical 
categories. 
This problem is connected with necessity of extraction and formalization of semantic and stylistic 
component that contained in the message body. The text messages transmitted on electronic 
channels have a series of singularities (see item 2.1), which demand creation of a new processing 
techniques. Let's mark, that there are no systems, which could be applied in conditions of the posed 
problem at present, as the most of them is oriented whether on the good literary text, or the methods 
are limited to statistical processing of the significant morphemes. Here we introduce method that 
very close to [1], but more adaptive and automated. 
The text messages are formalized in vast dimensionality feature space by the vector. The processing 
of such vector requires large computational power. Therefore the message classifier is realized with 
the help of algorithm supposing a high level of computational parallelism. The neural network of 
variable structure (item 3.2) was used, which must be realized by the high-performance neural 
hardware device.  
In the paper the method of test input signals for classification algorithm efficiency estimation is 
used. In this method as an input of classifier program model the test sample with definite 
characteristics is used. An estimation of algorithm classifying ability is made. 
The given paper contains brief exposition of key elements of a hardware-software complex and it 
efficiency estimation procedures that we are used. 

 
2. AUTOMATED  E-MAIL ANALYSIS MODEL 

 
2.1. Singularities of the electronic messages texts 
At design of a analysis system we based on the following facts describing the electronic message 
content common properties: 
 ambiguity by quantity and characteristics of subjects that appear in correspondence; 
 determining of text subject not only by logic of word sequence, but also by expressive 
component; 

 dependence of text subject on the concrete writers and groups of writers; 
 a possibility of spelling, syntactical and logic errors, corrigenda and etc. 
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 wide usage of slang, modified morphemes, and etc. 
This stuff can be structured only with introduction of the special metric that cover and integrate 
context-sensitive and stylistic component of the texts. As context-sensitive information we consider 
significant morpheme set that containing in the example texts, as stylistic we consider a formal 
indications of functional styles of speech (scientific, art, business, publicistic, etc.). The context-
sensitive information determines the subject of the messages, stylistic - form of representation. 
The subject of the messages and their stylistic cannot be divided into two separate formal 
components, as they are in direct communication and interaction in the text and are connected with 
concrete writers, groups of the writers, subjects of messages and etc. Besides in interactive mail 
speech there are continuous variations and dynamics. The adaptive algorithm of analysis system set-
up for concrete conditions of usage is indispensable. 
 
2.2. Feature set 
For forming of feature space a number of text message examples are used. The text examples 
represent the typical electronic messages. For example, text messages stored in client mail boxes on 
a company server as such stuff can be used. 
The feature space is formed as follows. The process of the analysis of all words containing in all 
examples is made. Each word is considered separately, the flectives are not disjoint. With the help 
of algorithm explained in item. 2.3, the extraction of significant parts of words is carried out. The 
dictionary of such parts of words is made, in which the index for each part is assigned. 
The text message is formalized by the vector },...,,{ 21 NxxxX , i-th component xi of which 
represents a frequency of appearance of i-th significant part of word in given message, i.e. quantity 
of occurrences of the given part in the given text message.  
 
2.3. Significant part of word vocabulary 
The forming of such vocabulary starts with division of all words of all text examples on parts. Thus 
in an output set of parts all possible sequences of symbols meeting in words is including. For 
example, the word "word" is divided on a parts "w", "wo", "wor", "word", "o", "or", "ord", "r", "rd". 
For each part the quantity of appearances of that part in different words of all texts is saved. All 
parts meeting less of 2 times and more 5000 will further be rejected from output dictionary.  
The total matching of each part with all from obtained set is made. If any part is the subpart of other 
part (for example, the part "or" is a subpart of "word") and occurring count of a minority part ("or") 
equal to greater part ("word"), then smaller part will be rejected. 
The truncation of the obtained dictionary with the help of synthesis of a neural network is further 
made. This realizes clusterization on two classes (see item 3.1):  
 a white noise;  
 a useful signal. 

As an input signal of such network the binary vectors },...,,{ 21 iLiii pppP , i=1, …, W, are used, 
where L - quantity of parts of words, W - quantity of words in all text examples,  

 
elsewhere

partthjistherewordthiin
pij ,0

,1
. 

After a filtering the final vocabulary of significant parts of words is made. In that vocabulary all 
part of word that classified as a useful signal is including. 
Such vocabulary is contained groups of word parts that expected to be rooted morphemes and part 
of speech indicators: first of them determine the contents, second - style. 
 
2.4. Electronic messages classifier 
The electronic messages are encoded in feature space as it pointed in item 2.2. The synthesis of a 
neural network (see item 3.1) is further made. The neural network algorithm determines a quantity 
and form of message vector clusters. The algorithm of classification works on principles of self-
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organization, thus clusters represent natural groups of similar vectors. In such clusters includes 
similar by semantic and stylistic vectors of messages. 
The clusterization is made by algorithm of "white noise" from a useful signal separation. The useful 
signal is forming by brightly expressed peaks of a density distribution function of learning set of 
vectors. Such peaks will be a separate clusters, the other vectors will be considered by the classifier 
as a white noise signal. 
Each message thus may belong to one of clusters (categories) or to a white noise (trash). The higher 
level control program can integrate the obtained clusters for creation of user's classes. 
 

3. NEURAL NETWORK SYNTHESIS ALGORITHM 
At the decision of a clustering task the criterion of primary optimization is considered as function of 
the average risk that determining quality of the decision [2]: 

p

k

K

k S
k dxxfbxR

1

2

)(

)( ,       (1) 

where x - an input vector, Kp - a number of clusters, bk, k=1..., Kp - a cluster centers,   determines 
norm of a vector, f(x) - the multimodal probability density distribution function on feature space of 
a task, S(k) - area of a feature space concerned with k-th cluster. The optimal decision of a clustering 
task corresponds to minimization of function (1). Varied parameters are:  
 a configuration of areas S(k);  
 a number of clusters Kp.  

The centers of areas bk are determined as average vector on a subset of training sample vectors 
which belong to area S(k). 
In the paper a new sequential algorithm of synthesis of the neural network with variable structure is 
researched. This approach is based on step-by-step increase of hyperplanes number which form 
resulting piecewise-linear hyperplane until the minimum R will be achieved. Thus there is a 
minimization of function R on each step. We shall designate the feature space of the task  - 0 . The 
algorithm starts with calculation of a couple of vectors: 1) center of useful signal; 2) center of a 

white noise. Center of a useful signal pays off as center of all training sample: 
P

x
bu , where x - 

a sample vectors, P - quantity of vectors in sample set. Center of a white noise bwn pays off as center 
of vectors, distributed uniformly on a set 0  (geometrical barycentre of a set). 
The first hyperplane will be traced through a bisecting point of a segment connecting a points bu 
and bwn and perpendicularly to that segment. This hyperplane breaks feature space 0  into two 
subspace 1  and 2 , and 1  is considered to be own area of the first class, 2  - the second class 
area. Here training sample L0 is divided on two: L1 and L2 parts consisting of the vectors which 
belong to 1  and 2  accordingly. The average vectors bu1, bwn1 and bu2, bwn2 on the base of 
samples L1 and L2 accordingly are calculated. The mean square deviation r1  r2 on each area are 
estimated, the maximal element from the set {r1, r2} is selected and to the further division the 
appropriate subarea is selected. 
Let's assume, that r1 > r2. Then, through the bisecting point b1 of a segment connecting a points bu1 
and bwn1 and perpendicularly to that segment the hyperplane will be traced. Next we calculate bu11, 
bwn11, bu12, bwn12, and r11 and r12. If r11 + r12 < r1 then formation of a hyperplane improves the quality 
of clustering. In this case the sample L1 is divided on L11 and L12. Again we choose area with the 
maximal mean square deviation, build hyperplane and etc. As the result we have a set of areas i , 

ij ,…, tkji ,...,,, , where indexes i, j, k, …, t accept values 1 and 2. In that case if division of the 
given area does not result in reduction of average risk function R the appropriate value ri, j, k, …, t is 
excluded from the set ri, rij, …, ri, j, k, …, t where the greatest value of error is found. The algorithm 
stops when the list ri, rij, …, ri, j, k, …, t is empty. 



 132

 
4. STRUCTURE OF HARDWARE-SOFTWARE COMPLEX 

In this paper the soft-hardware complex which is includes following elements is considered: 
 neural network hardware device fulfilling functions of the classifier of the electronic messages; 
 the server software that controlling and managing the hardware device; 
 the client software permitting to remote users to have access to results of the message 
classification. 

 
Fig.1. Whole cycle of message processing 

The incoming message processing is shown in a fig. 1. The process begins at the moment when 
SMTP-server have receiving a new message. A new message goes to a server part of the complex 
software, where it is separating to technical envelope fields and textual part. Further textual part is 
encoded in vector of feature space with usage of the hardware device. After that a message vector 
classification to one of categories is carried out. The set-up of categories is carried out by 
administrator of a mail service while training a neural network of the hardware device. Further the 
stage of special to each category program processing can follow. For example, if the message 
classified as "spam" with a high level of probability, then such message can be rejected. The 
suspicious messages can be postponed for special study by the administrator of a network etc. The 
procedures of similar processing should be included to a structure of server software and have a 
flexible set-up tuning. 
Further message is stored in a user mail box. 
The remaining circumscribed functions are operated by a client part of a program complex. The 
client part includes the interface elements permitting to show results, obtained at a message 
processing in a server part of a complex. The information blocks thus are transmitted from a server 
to the client computer with the help of the POP3 or IMAP4 protocol. The data of classification are 
in this case stored in a separate part of the MIME-multipart message so that there was a possibility 
of work with the standard programs of mail clients (such as Microsoft Outlook, TheBat!). 
The mail client should have interactions with a server, thus the configuration of the base 
characteristics (such as a number of categories, their descriptions, arrangement and priority) 
downloading from a server at the moment of establishing connection. Further, the client software 
allows category navigation, survey of the messages text with pointing of which category that 
message belong. For each category the special processing can be allowed such as that on a server. 
 

5. EXPERIMENTAL RESEARCH 
5.1. The research methodology 
During research we have conducted a series of experiments for algorithm effectiveness estimation. 
In our experiment various parameters of test sample are assigned and the estimation of algorithm 
work quality is made in each case. The purposes of experiments are: 
1. inference of dependences of algorithm quality on input sample characteristics; 
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2. determining of algorithm restriction on parameters of training sample; 
3. determining of algorithm sensitivity on various combinations of parameters. 
Varied parameters are: 
1. M - number of modes of a test sample probability density distribution function; 
2. a combination of parameters: r - distance between mode centers of a test sample and  – mean 
square deviation of vectors inside each mode; 
3. P - number of vectors in sample. 
The set of vectors that used as a test sample is received by the additional procedure of sample 
generation. The signal has multimodal probability density distribution function. Quality of 
algorithm is estimated with the help of the following parameters.  
Number of areas Kp which the task feature space was divided into. As a result of comparison of the 
given parameter with the given quantity of modes of the test sample it is possible to draw a 
conclusion on accuracy of classes quantity determining by algorithm in input sample. The number 
of neuron H1. That value is always less than value of Kp by 1. Dynamics of average risk function R 
during training process and on the end of network adjustment. 
 
5.2. The algorithm of a test sample generation 
As test sample in our experiments we have used a sample which probability density distribution 
function had M modes. The centers of modes we have arranged on a hyperbisector (the straight line 
which has been traced in hyperspace through the beginning of coordinates, coordinates of any point 
of that line are equal among themselves) on identical distance constr . Here we have used 
normal distribution of vectors inside each mode. The probability of vector occurrence from each 
class is constant and equal pk=1/M, k=1,..,M. 
For generation of test vectors the simple formula of Box-Muller was used which allows to generate 

the set of random values with normal distribution low with mean equal to zero and mean square 

deviation equal to 1. 

)2cos(log2 21 UUG    (2) 
In the last formula the number U1 and U2 are distributed uniformly on interval (0,1]. 
Algorithm of formation of a arbitrary vector is following. 
1. In the beginning the mode number )(MUn  is determined where function )(MU  returns a 
random value in  range ]1,0[ M . 
2. Further the appropriate values of the vector components: nrGxi , i=1,…,N are 
calculated. In last formula the scaling of initial random value (generated by (2)) is implemented for 
the purpose of its accordance with required value of mean square deviation and mean of distribution 
for n-th mode.  
 
5.3. Experimental results 
The following experiments were carried out:  
1. research of required size of sample set; 
2. research of algorithm at a various modality of a test sample probability density distribution 
function; 
3. research of algorithm at various mean square deviation of a test sample modes. 
The experiments in item 1 have revealed graduated association between a size of test sampling and 
quality of clusterization. Thus there is a threshold value of a sample size (see fig. 1). If quantity of 
vectors P in sample less then threshold for given number of modes, then the quality of algorithm is 
sharply reduced, if more than, the algorithm demonstrates stability of classification.  
The experiments in item 2 have revealed graduated association of clusterization quality on an 
amount of modes. At modes amount equal to integer power of 2 the algorithm worked theoretically, 
however at values of number of modes on segments between twain powers the linear growth of 
quality was watched (see fig.3), and in a bisecting point of a segment was present saturation. The 
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given saturation was explained and its connected with effect of exuberant division of separate 
modes.  
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Fig. 2. Required sample size 

 
Fig.3. The neurons quantity H1 vs number of 

modes M 
 

The experiments in item 3 have shown, that the algorithm works stably in the case that the modes 
have root-mean-square deviation smaller then the halves of modes means. In this case we have seen 
an ideal separation of modes, in opposite - the separate modes are integrated at classification. 
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Abstract 
This work is about a development of algorithms which solve the problem of identification of dynamical 

systems and state space reconstruction of heat exchanger from a time series. 
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Die Inhaltsangabe     

In der Arbeit ist die Methode der Prognostizierung der Reaktion der Objekte (die als das 
äquivalente lineare System mit den konstanten Koeffizienten vorgestellt sein können) auf die 
empörenden Einwirkungen der aufgegebenen Form entwickelt. Im RechnungsProgramm werden 
die Methoden der Häufigkeitsanalyse verwendet, die auf der Berechnung der 
Übertragungscharakteristik des Systemes, äquivalent dem Objekt, mit Hilfe von den direkten und 
rückgängigen Transformationen gegründet sind. 
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Abstract 
 The program complex intended for decision of computer-aided control problem of planetary roller extruders is 
developed. The program is adopted to output and type of processed polymer. The complex allows to calculate 
output parameters of polymeric material processing, quality indexes of polymer melt and specific power 
consumption in melt conveying zone of extruder. The obtained information is necessary for effective extrusion 
process control and allows to improve quality of polymeric materials. 
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        Matlab 

Simulink.  

Abstract 

The technique of construction of imitating models of technological systems in environment 

Matlab Simulink is considered. The technique of information filling of imitating model of discrete 

technological systems and capabilities of control of output parameters of technological processes 

is offered with the purpose of optimization of technological systems. 
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WORKING STABILITY INCREASING OF LINEAR ECHO CANCELLER 
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Abstract 

In many real-time applications, large adaptive filters have to be applied. The efficiency of computation and 
the fast convergence of adaptation process are the main characteristics of used algorithms. Performance of an 
echo canceller during “double-talk” is considered. Modified algorithm handled double talk detector mismatches 
during “double-talk” is proposed.
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.
Abstract 
In work questions of designing of a heat chamber for thermal tests are considered{examined}. 
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USAGE MECHANICAL DEKTOP FOR SHARE OPERATION WITH ANSYS IN 
THE APPLICATION TOTHE TASK OF PRESS FORMING OF PANELS. 
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 Autodesk Mechanical Desktop 6.0 
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Abstract 
     The given operation is devoted to mathematical simulation of a plastic forming of metal in tongs a die with 
usage of computer complexes Autodesk Mechanical Desktop 6.0 and Ansys/ED. The simulation will be carried 
spent with the purpose of research of the process of creation  of long panels with a one-sided ribbing. At the 
fixed bottom of a die and joint of a rotary top, fixed on it, of a die the deformation of a slab billet is carried out in 
narrowed down wedge space. For a boundary value problem in movings the boundary conditions are defined and 
the solution is obtained. 
     The outcomes of mathematical simulation are adequate to real conditions of deformation and can be of 
interest for the experts occupied with learning of processes of a metal forming on the basis of the numerical 
methods. 
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Abstract 
In given functioning are considered questions to identifying of complicated objects non-numeric nature in 
database with account misentry data and skipping of importances. For decisions of this class of the tasks is 
offered to use the Levenshtains metric for reception subjective of the results equality at importances flap. The 
Output about equivalence objects is produced on the basis of aggregate results of the subjective comparison 
several columns. Described stages of the building identification system, her advantage on having shitted-thread 
with traditional methods. 
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INFORMATION TECHNIQUES FOR QUALITY MANAGEMENT OF MANUFACTURE 
OF PRECISION DETAILS 

Galinovski A.
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Abstract 
The application of the probability approach will allow to realize a closed loop with parameters describing 
technological process of manufacture of an workpiece. But the basic practical value of the offered approach is, 
that, having made on to regular technique the modelling detail or batch of details, is possible is to given by(with) 
the forecast about a real exactitude of manufacture of a detail essentially of large dimensions. 
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PROBABILITY - ENTITY SET MODEL FOR TECHNOLOGICAL PREPARATION OF 
PROCESS OF HANDLING OF POLYCRYSTALLIC NOT METAL MATERIALS 
Chuikova V. 
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MSTU, name Bauman, Moscow, Russian Federation 
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Abstract  

At definition of probability of destruction of a material it is necessary to take into account a scaling 
factor informing on an opportunity a developments of imperfections in a zone, where the efforts are not 
maximal, i.e. not only on a job surface. The application of the probability - information approach to 
definition of an opportunity of destruction of materials with a wide scatter of  mechanical properties is 
especially actual, to which number treat of constructional ceramics. 
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DIE ANALYSE DER LARME SnO2(Pt Pd) DER GASSONDE FUR DIE SELEKTIVE  
BESTIMMUNG DER GASUMGEBUNGEN.
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A .

.
. ,

.
.

, .

Die Inhaltangabe 
Zur Zeit geht die Suche der Methoden der Erhohung der Selektion der  Halbleitergassonde. In der 

vorliegenden Arbeit ist es vorgeschlagen, als die Antwort den elektrischen vom Sonde erzeugten Larm zu 
benutzen. Wie die Forschungen aufgezeigt haben, ist der Charakter des Larmes gegen den Bestand der 
Gasmischung empfindlich. Es ist die prinzipielle Moglichkeit der Benutzung des Effektes der Veranderung des 
Charakteres des Larmes fur die qualitative Bestimmung des Bestandes der Gasmischungen aufgezeigt. Es ist die 
Beschreibung des Prototypes des Gerates, das auf dem vorliegenden Prinzip arbeitet, aufgefuhrt. 
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Die Inhaltangabe 
Die Adsorptionsprozesse leisten die tiefe Einwirkung auf die oberflachlichen Zustande der 

Halbleiterschichten. Es ist angenommen, dass sie den Einfluss auf den elektrischen von der Halbleiterstruktur 
erzeugten Larm auch leisten sollen. Es wurde die Abhangigkeit der relativen spektralen Dichte der Kapazitat des 
Larmes der Festigkeit die  Halbleitergassonde verschiedener Arten unter Umstanden der identischen Festigkeit 
untersucht. Ist aufgezeigt, dass sich den Larm auf verschiedene Umgebungen nicht nur quantitativ auszeichnen, 
sonder auch hat qualitativ verschiedene Art. Auf Grund dessen ist der Schluss uber die prinzipielle Moglichkeit 
der Erhohung der Selektion der Gassonde mittels des gemeinsamen Messens der Charakteristiken ihres Larmes 
und der Festigkeit gemacht.   
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Abstract
The formal model of cut process technological opportunities, suitable for use in 

structural designing plans of detail’s surface processing system is considered. Distinctive 

feature which, the opportunity to store a history of own development is that allows 

reducing number of operations for information making model. The general principle of a 

data structure of such model is formulated, allowing supervising its adequacy to a task of 

structural designing of plans processing. Operations of addition of the new data, and as 

expansions of structure of model are determined. 
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Abstract
In this paper, the predictive control algorithm with neural network model is investigated for closed– loop tip 

position control of single-link flexible arm assuming the limitation of a priori knowledge about flexible arm 
dynamics. Numerical simulation results are provided which show that the proposed controller is effective. 
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Abstract
We discover the dependence of quantization noise and entropy of scale band of wavelet transform on 

quantization step-size. 
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Abstract 

The subject of this work is the research of nonlinear effect in two-dimensional second order recursive digital 

filters with the binary quantization. The dependence of signal at the output of the filter from initial conditions is 

received. The bifurcation portraits of two-dimensional filters of second orders are found. More than one hundred 

different signals at the output of this filter are discovered; also analytical expressions for areas of existence 

different types of motion are received. 
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 JPEG. 
Abstract
This paper is dedicated to modification of algorithm of compression of the digital image,based on the theory of 
fractals. The modification was encompass byed to pre-processing of an original image. For pre-processing the 
filtration of an original image with the help of a digital filter of low frequencies of the second order with a final 
pulse response was used. The main results of testing of the realised modification of fractal algorithm of 
compression and its matching with classic fractal algorithm and algorithm of compression JPEG are adduced. 
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Abstract

Is resarched the effects of quantization arise at an output of a two-dimensional first order recursive 

digital filter with nonlinear adder with saturation. Investigated, that the areas of existence two-dimensional 

limiting cycles in two-dimensional recursive digital filters of the first order with arbitrary number of levels 

of quantization are parsed. The area of absence of a signal on an output of a filter will be clarified that to be 

decreased with body height of number of levels of quantization. The case of the initial conditions of 

arbitrary sort surveyed.  
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2)  -1 x  1, f(x) = 0 –  (II); 
3) x > 1, f(x) = 1 –  (III). 
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,
,

.  (2) 
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a*X(m-1, n)+b*X(m, n-1)+c*X(m-1, n-1) < -1, f(x) = -1 –  (I) 
-1 a*X(m-1, n)+b*X(m, n-1)+c*X(m-1, n-1)  1, f(x) = 0 –  (II);
a*X(m-1, n)+b*X(m, n-1)+c*X(m-1, n-1) > 1, f(x) = 1 –  (III) 
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a*X(m-1, n)+b*X(m, n-1)+c*X(m-1, n-1) =  1; 
a*X(m-1, n)+b*X(m, n-1)+c*X(m-1, n-1) = - 1. 
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Abstract
The combined approach to the problem of magnitude retrieval of discrete signal from it’s phase spectrum is 

offered. The main idea of this method is integration of neural and traditional adaptive approach. Obtained results 
are exceeded similar results for neural and for traditional adaptive approach by most criterions. 
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.
Abstract 
Free oscillations in the digital first order polynomial filter are investigated. The bifurcation diagram of system 
without linear part is drawn. The regions of stability of system with linear part are founded. 
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Abstract.  
Device of the flash-memory is intended for general software data storage in the game console Saturn, developed 
by company Servicing Games. The current interface interacts with build into RAM card extension 
microcontroller providing such operations transferring data from  microcontroller into personal computer file 
system and backwards.    
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Abstract 
Low-frequency method of revealing defects in sandwich composite materials is considered. Features of 

AD-42IM, AD-42IP and AD-64M acoustic flaw detectors are described. 
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Abstract 

This paper is related to the approach of designing interactive educational movie in design and technological 
branch of science. The main differentia of this movie is possibility of publishing it in Internet and viewing by 
browser. Basic stages of developing are marked. 
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HARDWARE-SOFTWARE COMPLEX OF NOT DESTROYING CONTROL OF THREE-DIMENSIONAL 
CONDUCTING STRUCTURES
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Abstract
In work questions of necessity of creation of means of not destroying control rod stator windings of 

turbogenerators are considered. The analysis of existing decisions is lead and the variant of structural 
construction of a hardware-software complex of not destroying control of such cores is offered. Also realization 
of program modules and a design of a complex are resulted. In work requirements on creation of the 
multipurpose, effective, economically justified, simple and convenient tool in use, constructed are taken into 
account on the basis of the modern COMPUTER. 
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