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Po3rasinyro nuTaHHs onpamoBaHHA iHQopmaunii mix yac po3B’si3aHHA 3aga4
TeXHOJIOTiYHOI MiArOTOBKH BHPOOHMUTBA. JIJIA LbOr0 NPONOHYETbCS BHKOPHCTOBYBATH
epeKTHBHI MeTOAM 0AaraTOBUMIPpHOr0 CTATHCTUYHOIO AHANI3Yy i IITY4Hi HelipoHHI Mepe:i.
IIporpamMHo peanizoBaHO aJrOPUTMM CTHCHEHHS NMOYATKOBUX MACHUBIB iHpopManii MeTogamu
(pakTOpHOrO, KOMNIOHEHTHOr0 aHaNi3y i 0araToBHMIPHOI0 NIKAJTYBAHHA, AJTOPUTMH
kjaacudikanii i po3nizHaBaHHA 00pa3iB MeTOAaMH JUCKPUMIHAHTHOIO i KJIACTEPHOI0 aHAJI3Y,
a TaKoK AJITOPUTMH MO/IeJIIOBAHHSI MeTOJaMH I'PYNOBOI0 BPaXyBaHHA APryMEHTIB i IITYyYHHX
HelipoHHux Mepex. Ili mporpamMm HaBe#eHi y BHIVISAI CHCTEMH aBTOMAaTH30BAaHOIO
ONMpalOBaHHA TeXHOJOriYyHOI iHdopmanii. HaBegeHo CTPyKTypHY cXeMy po3po0JieHOl
CHCTEMH, 2 TAKOK MOCJHiI0BHICTD iHTepdeiicCHUX BiKOH IiJ 4aC BUKOPUCTAHHS Li€l CHCTEeMH.

KuarouoBi cjoBa: TexHoJsioriyHa MiArOTOBKAa BUPOOHMUTBA, 00poOka iHdopmairii,
0araToBMMIpHHUII CTATHCTUYHUN aHAJI3, METOA I'PYNOBOI0 BPaXyBaHHS apryMeHTIB, INTY4YHi
HelPOHHI Mepe:ki.

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 pracessing technology information. Structural scheme of the developed system, as
well asthe sequence of interface windowsin 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”

Control unit initial
information

Creating of tables

Editing of tables

Deleting of tables

Functional unit

Cluster analysis

Discriminant analysis

Factor analysis

Hierarchical k-Medium Main Maximum
factors plausibility
Multidimensional Component GMIA
scaling analysis I
| — C I
Thorgerson Orlochi Modelling | Forecasting |
Artificial neural Analysis of
networks information
[
Correlation One-factor analysis
method of variance

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.

-
4% Analisys

i)

@aitn  Knaccndukauma janHex  CHAETWE aHHbX  AHanW3 uHbopMaumn

HelipoHHele cetn

MIYA O cacreme

D:\WooaHble gadHbie.mdb

KoatuumeHTel @uwepa: O6Hapy#eHo
KoadmumenTel CTeiogedTa: ObHapyxeHo

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.

[ al
s B E=
Daitn | Knaccudukauma gannen  Ckatie ganHen  Ananus nndopmaumn  Heliponnsie cetn  MIVA O cucreme
Brifipate Gasy AaHHLIX D:\McxoaHele aaHHEE. mdb ]
Cozaate Tabnuuy . KozduuwenTsl ©uwepa: O6HapyxeHo
OTKpbITe TaGANLY 1 S KozduuwenTel CTeiogenTa: OOHApyKeHo
Yaanute Tabnnwuy
[ ]

Beiog

, — d

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).

i M
3 Cosganwe Tabanubl @Eﬂ @I BuiSop Tabmvim IE‘@E
HazeaHwe Tabnuuk
| Buibepute Tabnuuy
KonwuecTeo napaMeTpos | E
' [KomnosuTs
!ETa.nH I
¥
Fig. 4. Window of table' s name and quantity of Fig. 5. Window for choosing table’s name with
parameters 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).

(% Analisys [ESEEN )
Qaitn  Knaccwdurkauna gaHHen  CKaTie gaHHbx  Avanns nHgopmaunn  Hedpondbie cetn MIYA O cncreme
D:\WcxogHele gaHHele.mdb
o Koaduymentsl @uwepa: ObHapyxeHo
EB\P‘ “EEB =8 @ Koz duuenTsl CTeiogeHTa: O6HapyKeHo
HazsaHwe Ipynna C Si Mn Mi 5 P Cr Cu Sigma_B =
Crane_45XH2MDA o] 0,46 0,28 0,65 1,5 0,025 0,025 1 0,3 1420
Crans_34XH3M 0 0,35 0,28 0,65 3 0,035 0,03 0,9 0,35 835
Crane_30xXH2MA o] 0,31 0,28 0,45 1,5 0,025 0,025 0,8 0,3 950
Crane_50 0 0,5 0,25 0,65 0,25 0,04 0,035 0,25 0,25 530
Crane_55 o] 0,55 0,28 0,65 0,25 0,04 0,035 0,25 0,25 570
Crane_40 0 0,4 0,28 0,65 0,25 0,035 0,035 0,25 0,3 520
Crane_58 o] 0,59 0,2 0.2 0,25 0,04 0,035 0,15 0,25 10 0]
Crane_40X2HIMA 0 0,33 0,28 0,45 1,5 0,025 0,025 1,45 0,3 1080
Crane_40xmHM o] 0,4 0,28 0,65 0,9 0,035 0,035 0,8 0,3 950
Crane_20XMHM 0 0,2 0,28 0,9 0,6 0,035 0,035 0,6 0,25 1450
Crane_20%MHP o] 0,35 0,28 0,9 1 0,035 0,035 0,9 0,3 1420 B
b iCrans 12K 0 0,12 0,28 0,65 0,3 0,04 0,04 0,3 0,3 350 _
4 D 3

Fig. 6. System’swindow, 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).

i Y
@ Pesynotar E@g

PesynbTar HYyMHO:

[] BrieecTw na skpan

[ Coxpanmrb B dhaiin

o ]

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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rff Analisys E@gj
Daiin [ Knaccudmrarma ,anan(] Cxatwe ganrbx  Ananms nhdopmaynn  Hedponnbie cetn MIYA O cucreme
KnacTepHblii aHann: 3 Wepapxwueckan knaccudukaLma

PacnosvasaHue o6pazos » K-cpearix KoaduupeHTs @uuepa: O6HapyKeHo

E]EL"_ )l ™7 KoaduunenTsl CThiofeHTa: OOHapy:KeHo
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4 [ b

L ]

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.

- hl
© Forms ENEEN

KonMuyecTso KNacTepoE, Ha KoTopele Heobxoawmo pazbuTe wHhopMawo & basze

Fig. 9. Window for input quantity of object classification groups
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Fig. 10. System’ swindow with initial information for data compression
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\FnasHble KOMNOHEHHTLI
c Si Mn Ni 5 P Cr Cu Sigma_B Sigma_T E a
| 0,202 0,773 0,898 0,294 -0,950 0,356 0,862 0,871 -0,325 0,361
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o m —
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.
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B. 1. biio6opoguenko
Hanionaneauii yHiBepcutet “JIpBiBChbKa MOMITEXHIKA”
kadeapa 3BaproBaIbHOTO BUPOOHUITBA, N1arHOCTUKU

1 BiTHOBJICHHS METaJTOKOHCTPYKITiit

THO®OPMAIIMHA 3JATHICTh MATHITOCTATUYHHX
METOJIB JIATHOCTYBAHHSA HAIIPYKEHO-AE®@OPMOBAHOI'O
CTAHY (HAC) TPYBOIIPOBOAIB. YACTHUHA 11
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Po3rasinyTi nuranus iH(pOPpMaTUBHOI 31aTHOCTI MArHITHO-CTATUYHOIO JiarHOCTYBAHHS
HAINPY:KeHO-1e(OPMOBAHOI0 CTAHY TPYOHHUX KOHCTPYKUi, OWNiIHEHMX 32 BeJIHYHUHOIO
a-Koe@ilieHTa MATHITHOI HEOJHOPIAHOCTI 32 PI3HULIEIO FOJIOBHUX HAINIPY:KEHbD.

KurouoBi cioBa: maricTtpanbHuil TpPyO0ONpoOBil, HaNpyeHO-Ae(OpPMiBHMI CTaH,
MAarHiTO-CTaTH4YHe [iarHOCTYBAHHfI, KPUTH4YHI HANPY:KeHHsI, CTATUCTHYHi MoJeJi,
iHdopmaniiina 37aTHICTD.

The questions of informative power of the magnetic-static diagnosing of tense-deformed
state of pipe constructions are considered on size of a-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.

MarictpanbHi TpyOOIIPOBOIY € €HEPrOHANPYKEHUMHU 00’ €KTaMH, BiIMOBA SIKUX CYIPOBOIKYETHCS
3HAYHUMM MaTepiaibHUMH Ta CKOJIOTIYHUMM BTpaTaMd. TaKuM YHHOM, HaAiiHICTh Oe3medHol
eKCIuTyaTalii TpyOOnpOBiAHOTO TPAHCHIOPTY, KUK MPALIOE ITiJl TACKOM, IIOBUHHA T'apaHTyBaTHUCS 3a11acoM
MIITHOCTI MPH 33JaHUX YMOBaxX poOOTH.

Po3paxyHOk Ha MIOHICTP Takoi KOHCTPYKLil NPUHIOMIIOBO HE MOXE BpaxyBaTh BCiX
eKCIUTyaTaIllfHuX YWHHUKIB, 1[0 MOXYTh BHHUKHYTH B daci #oro poOotu. HempoekTHi HaBaHTa)XCHHS
re0JIOTIYHOT0, MEXaHIYHOTO, €JIEKTPO-XIMIYHOTO iH. TUIMIB B MIOEAHAHHI 3 YTBOPEHUMHU EKCIUTyaTalliiHUMH
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