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Розглянуто питання опрацювання інформації під час розв’язання задач 

технологічної підготовки виробництва. Для цього пропонується використовувати 
ефективні методи багатовимірного статистичного аналізу і штучні нейронні мережі. 
Програмно реалізовано алгоритми стиснення початкових масивів інформації методами 
факторного, компонентного аналізу і багатовимірного шкалування, алгоритми 
класифікації і розпізнавання образів методами дискримінантного і кластерного аналізу, 
а також алгоритми моделювання методами групового врахування аргументів і штучних 
нейронних мереж. Ці програми наведені у вигляді системи автоматизованого 
опрацювання технологічної інформації. Наведено структурну схему розробленої 
системи, а також послідовність інтерфейсних вікон під час використання цієї системи. 

Ключові слова: технологічна підготовка виробництва, обробка інформації, 
багатовимірний статистичний аналіз, метод групового врахування аргументів, штучні 
нейронні мережі. 

 
The problems of information processing in solving the technological preparation of 

production were considered. For this purpose use the effective methods of multivariate 
statistical analysis and artificial neural networks. Compression algorithms in the original 
array of information by factor analysis methods, component analysis and multidimensional 
scaling, classification algorithms and pattern recognition methods of discriminate and cluster 
analysis, as well as algorithms for modeling of group account of arguments and artificial 
neural networks were implemented with software. The programs are presented in the form of 
automated processing technology information. Structural scheme of the developed system, as 
well as the sequence of interface windows in the application of this system is shown. 

Key words: technological preparation of production, information processing, 
multivariate statistical analysis, method of group account of arguments, artificial neural 
networks. 

 
Setting of problem. Technological preparation of production is characterized by the set of tasks. 

The quality of their decision on a computer significantly depends on the initial information for a specific 
task, the mathematical model of the object or process and the method of solving the problem. Analysis of 
scientific and technical domestic and foreign literature has shown that improving the efficiency of 
technological preparation of production is limited to insufficient use of modern information technologies 
at all stages of the design. For proper solving technological problems it is necessary to reduce the number 
of inputs, while retaining their original informative, perform classification, clustering and pattern 
recognition, modeling and prediction of output parameters. 
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There is a set of systems that can solve the abovementioned problems. The most common ones are 
the following systems: SPSS, STATISTICA, VORTEX, STATA, JMR, MINITAB and others. However, 
they are complex, multifunctional, expensive, and therefore their use for solving technological problems is 
not advisable. 

Therefore, the task of creating a simple, easy to use, familiar to users and cheap automated system 
that would ensure implementation of necessary technological information processing functions. 

 

Solution of the problem. Analysis methods of information processing showed that to meet the 
challenges of technological preparation of production appropriate to use statistical techniques are effective 
compression vast databases without loss of information content, methods of classification, clustering, and 
pattern recognition. [1]. 

Array’s compressing of technical data, implemented methods factor, component analysis and 
multivariate scaling method can significantly improve information content of the results of studies simplify 
solving a number of problems of technological preparation of production by reducing attribute space and 
reduce the time solution of various technical problems and improve the quality of the solutions [2]. 

Classification, clustering and pattern recognition techniques are implemented cluster (hierarchical 
and fast) and discriminant analysis, can successfully solve problems of determination of construction 
material’s characteristic that affect their technological properties, objectively classify the construction 
materials for a set of characteristics, given the choice of analogue construction materials selection process 
for the manufacture of new detail by the method of drawing a set of similar problems [3, 4]. 

Analysis and comparative evaluation of methods used mathematical modeling used in solving 
technological problems, has shown that the most promising methods of modeling and predicting process 
parameters and solve the problems of classification, pattern recognition and decrease the dimension of the 
factor space is the use of artificial neural networks and methods heuristic self-organization – group method 
taking into account the arguments [5]. 

These methods of multivariate statistical analysis and mathematical modeling made the core of the 
established system of automated processing of information technology [6]. 

The algorithms and programs that implement the specified methods of information processing that 
can perform the corresponding calculation, both independently and as part of an automated system. 

System of automated processing of technological information consists of two main parts: 
- Control unit initial information; 
- Functional unit. 
Block diagram of an automated system is shown in Figure 1. 
Control unit initial information consists of programs to create tables of initial data, editing and 

deleting from the database. 
The functional unit consists of a cluster of programs, discriminant, component analysis, 

multidimensional scaling, information analysis, mathematical modeling and forecasting. 
The program of cluster analysis consists of routines hierarchical classification and classification by 

algorithm “k-Medium”. Factor analysis is implemented using data compression routines, using the method 
of principal factors and maximum plausibility. Multidimensional scaling consists of routines for data 
compression methods of Thorherson and Orlochi. 

Analysis of initial information is made by correlation techniques implemented and one-factor 
analysis of variance. 

Artificial neural networks for forecast of technological parameters are represented as a direct 
distribution network with learning of back propagation algorithm, namely the Levenberg-Marquardt 
algorithm, and for classification – probabilistic artificial neural network. 

To solve the problems of mathematical modeling and forecasting technological parameters provided 
by group method of incorporation of arguments (GMIA), according to which the search for a model of 
optimal complexity by using multi-algorithm equating to zero the coefficients of a polynomial on each full 
row selection. 
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 System of automated processing of technological information “Analisys” 
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Fig. 1. Block diagram of an automated system 

 
This system-functional block implemented in the programming language C + + Builder XE, which 

uses one of the fastest compilers of present time. This ensures high performance computing even on low-
power computers. 

To work in the established system developed user interface, the main menu is shown in Figure 2. 
 

 
 

Fig. 2. Window with main menu of system 
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By default, all main menu items except item “File” and “About system” are locked, and the system 
reports that the database that contains the required data tables are not connected. To perform information 
processing operations need to connect related data by selecting the submenu “Select database” main menu 
item “File” (Fig. 3). 

After connecting the database, the system notifies you that the base is connected and enter the full 
path to the database, as well as its name. 

 

 
 

Fig. 3. Window of database choice 

 
When you create a new table of data on the screen will appear window with information which 

proposes a table’s name and number of parameters that characterize it (Fig. 4). 
After creating a new data table must select the submenu item “Open Table” to fill it with the 

necessary information. After the procedure input arrays receive initial information window systems 
prepared for processing the information provided array of information. 

If necessary calculations based on an existing database information array must select menu “File” – 
“Open Table” (Fig. 5). 

 

  

Fig. 4. Window of table’s name and quantity of 
parameters 

 

Fig. 5. Window for choosing table’s name with  
existing information array 

 

 
Availability of information in the information system’s window activates the main menu items 

System – “Classification of data”, “Compression of data”, “Analysis of information”, “Neural network” 
and “GMIA” (Fig. 6). 
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The system allows you to select one of the methods for processing arrays of initial information 
that will be available to the user when displaying this information in the main window of the system 
(Fig. 6). 

 

 
 

Fig. 6. System’s window, which is prepared  
for processing of information array 

 
The results of each method of processing information can be displayed on screen or saved to a file. 

To do this, after data processing, it is necessary in the window that appears, choose the appropriate way to 
display the results (Fig. 7). 
 

 
 

Fig. 7. Window for choosing output method  
for results of processing 

 

As an example, in Figure 8, the window of choosing objects classification method by cluster 
analysis using a hierarchical classification or rapid cluster analysis (k-medium method). 

In the case of object classification by method of k-medium system will prompt the user to 
specify the number of clusters (Fig. 9), which must share objects that are listed in the main window 
of the system. 

The initial data containing the chemical composition, physical and mechanical properties of 
construction alloy steel and construction carbon steel and results of information compression by 
component analysis are shown in Fig. 10 and 11. 
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Fig. 8. Window of choosing classification method by cluster analysis 

 
Similarly, the system implements all the other information processing in accordance with the 

methods described in the main menu system. 
 

 
 

Fig. 9. Window for input quantity of object classification groups 
 

 
 

Fig. 10. System’s window with initial information for data compression 
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Fig. 11. Results of data compression by component analysis 

 

Conclusions 
1. Improving the quality of problem solving technological preparation of production can be 

achieved targeted processing technology information through the use of multivariate statistical analysis 

methods and modern methods of modeling and forecasting was established. 

2. The algorithms of multivariate statistical analysis methods and their software implementation has 

created an automated system to handle information technology were made. 

3. The proposed automated system for processing of technological information is different from the 

existing statistical system simplicity, ease of operation, low cost and small requirements for technical 

equipment. It provides the performance necessary functions of processing information in solving problems 

of technological preparation of production. 

4. The designed system is proposed to include in the application package used in the technological 

preparation of production. 
 

1. Ajvazjan C. A. Meshalkin L. D. Prikladnaja statistika. Klassifikacii i snizhenie razmernosti: 

spravochnoe izdanie /C. A. Ajvazjan, V. M. Buhshtaber, I. S. Enjukov – M.: Finansy i statistika, 1998. – 

587 s. 2. Vysloukh S. P. Faktornyj analiz tehnologicheskoj informacii // Vestnik Har'kovskogo 

gosudarstvennogo politehnicheskogo universiteta. Vyp. 100. Mashinostroenie. – 2000. – S. 26–29. 3. 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



 86 

Vyslouh S. P. Primenenie metodov diskriminantnogo analiza pri tehnologicheskom proektirovanii // 

Rezanie i instrument v tehnologicheskih sistemah. Mezhved. Nauchn.- tehn. sbornik. –2001. –Vyp. 60. –  

S. 26-35. 4. Vyslouh S. P. Primenenie metodov klasternogo analiza pri proektirovanii tehnologicheskih 

processov // Vestnik Sev. GTU. Vypusk 36: Avtomatizacija processov i upravlenie. Sb. Nauchn. Trudov 

Sevastop. Nac. tehn. un-t. – 2002. – S. 103-108. 5. Vysloukh S. P. Іnformacіjnі tehnologії v zadachah 

tehnologіchnoї pіdgotovki prilado- ta mashinobudіvnogo virobnictva: monogr. – K.: NTUU “KPІ”, – 

2011. – 488 s. 6. Vysloukh S. P., Rogovij O. M., Voloshko O. V. Svіdoctvo na reєstracіju avtors'kogo 

prava na tvіr: “Komp’juterna programa “Avtomatizovana sistema obrobki tehnologіchnoї іnformacії 
“Analisys” № 49337 vіd 27.05.2013 r. 

 
 
 

УДК 539.4 
 

В. І. Білобородченко 
Національний університет “Львівська політехніка”, 

кафедра зварювального виробництва, діагностики 

і відновлення металоконструкцій 

 

ІНФОРМАЦІЙНА ЗДАТНІСТЬ МАГНІТОСТАТИЧНИХ  
МЕТОДІВ ДІАГНОСТУВАННЯ НАПРУЖЕНО-ДЕФОРМОВАНОГО 

СТАНУ (НДС) ТРУБОПРОВОДІВ. ЧАСТИНА 1І 
 

© Білобородченко В. І., 2014 

Розглянуті питання інформативної здатності магнітно-статичного діагностування 
напружено-деформованого стану трубних конструкцій, оцінених за величиною  
а-коефіцієнта магнітної неоднорідності за різницею головних напружень. 

Ключові слова: магістральний трубопровід, напружено-деформівний стан, 
магніто-статичне діагностування, критичні напруження, статистичні моделі, 
інформаційна здатність. 

 
The questions of informative power of the magnetic-static diagnosing of tense-deformed 

state of pipe constructions are considered on size of а-coefficient of magnetic heterogeneity in 
relation to grounds of main tensions. 

Key words: header pipe, stress-deformation state, magneto-static diagnostics, critical 
srtess, statistical models, information capacity. 

 

Магістральні трубопроводи є енергонапруженими об’єктами, відмова яких супроводжується 
значними матеріальними та екологічними втратами. Таким чином, надійність безпечної 
експлуатації трубопровідного транспорту, який працює під тиском, повинна гарантуватися запасом 
міцності при заданих умовах роботи. 

Розрахунок на міцність такої конструкції принципово не може врахувати всіх 
експлуатаційних чинників, що можуть виникнути в часі його роботи. Непроектні навантаження 
геологічного, механічного, електро-хімічного ін. типів в поєднанні з утвореними експлуатаційними 
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