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OKCIICPUMCHTAJIIBHBIX JAHHBIX, KaK HWHCTPYMCHT
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AlMpoOKCUMaInu. B OCHOBY JAaHHOI0 moaxonda
3aJI0)KEHbI KOMOWHATOPHBIC TPUEMBbl Te€HEpaIiH
u noabopa Hcnonw3yercst
PaBHOBEPOSITHOE  paclpe/ieliecHue  CIyYailHbIX
BEJIMYKH, YTO MO3BOJISIET MPOAHATN3UPOBATh BCE
UCCIIElyeMOe  MPOCTPAHCTBO U

BCJIMYHH.

noao0parh
Haubosee onTuManbHOEe pa3dumenune. Ha ocHoBe
METOJla  CHPOEKTUPOBAaHO U  pa3paboTaHO
CPEIICTBO. [TonpoGHO
paccMOTpeHBl Bce ero cocrasistomue. [Iposenen
pan JIEeMOHCTPAIIMOHHBIX AKCIICPUMEHTOB.
Ananms TIOJTyYCHHBIX pe3yibTaToB
CBUJICTEIILCTBYET O BBICOKOH 3(P(HEKTUBHOCTH

pa3pabOTaHHOTO  HMHCTPYMEHTA.

IIPOrpaMMHOE

JanpHeimas
MO,Z[I/I(bI/IKaI_II/IH METOAAa U UCCIICAOBAHHA B JTaHHOM
HaHpaBHeHI/II/I ABIIAKOTCA uenecoo6pa3HHMn.

KiaroueBble cjJ0Ba: ONTUMM3ALINS,

arrpoxKkcumalus, MaremMaTndcckasa MOACIb,
IKCIEPUMEHTAJIbHBIC JTaHHBIC, MOJCIMPOBAHNE,
KOMOWHATOPHKA,

dbparmMeHTarus.

pOrpaMMHUPOBaHUE,

UDC 519.85
THE SOFTWARE TOOL «EDF_LCA»
FOR EXPERIMENTAL DATA
FRAGMENTATION BASED ON
LOGICAL-COMBINATORIAL
ALGORITHM

Yarakhmedov O. T.
Don State Technical University, Rostov-on-Don,
Russian Federation

orhashka@gmail.com

The author has considered and proposed a new
approach to the structure selection of the
experimental data matrix decomposition. The
approach is considered as a tool for the
implementation of the initial stage of the
multiplicative-additive method named "Cut-Glue"
using for experimental  construction  of
mathematical models approximation. This
approach is based on combinatorial methods of
generation and selection of quantities. We use an
equiprobable distribution of random variables,
which allows us to investigate the whole of the
investigated space and choose the most optimal
partition. Based on the method, a software tool
was designed and developed. All the components
of the software are considered in detail. The set of
demonstration experiments were carried out. The
analysis of the obtained results testifies to the
high efficiency of the developed instrument.
Further modification of the method and research
in this direction are advisable.
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BBenenune. OCHOBHBIC TPYIHOCTH B TMPOIECCE MOJCTUPOBAHUS BO3HHKAIOT dYalle BCEro I10

NpUYMHE HEIMHEWHOCTH HCCIeAyeMbIX O0BEKTOB [l1-2]. B Takux cuTyanusx HCIOJB3YIOTCS METOMIbBI

anMpOKCUMAIUH, KOTOPBIE TMO3BOJIAIOT (PparMEHTHPOBATh BXOJHBIE SKCIIepUMEeHTalbHbIe JaHHble (D/]) ¢

TAITBHEUITUM aHAIM30M KaXJIOoro (parmMeHra, ¢ IENpI0 OMUCaTh WX Topa3fgo Ooliee MPOCTHIMH

MAaTEeMAaTU4YCCKUM MOACIISIMU. O,Z[HI/IM N3 TAaKUX IIOAXOIO0B ABJIACTCA MYJIBTI/IHJ'II/IKaTI/IBHO-aI[,Z[I/ITI/IBHBII\/'I
METOJ anmpokcumanuu o HazsaaueM «Cut-Glue» [1-6].
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[TepBriM 3Tanom merona «Cut-Glue» siBnsiercst pazouenue J]1 Ha ¢parmeHTsl. B manHoit pabote
NpPEUIOKEH W MCCIIEOBaH OAMH M3 BO3MOXKHBIX MOJXOJOB K 3agaue (pparMeHTHpPOBaHUS JAHHBIX,
OCHOBaHHBII Ha JIOTMKO-KOMOMHATOPHBIX METOJaX MOCTPOCHUS CTPYKTYpHI pa3ouenus [7-8].

IMocTanoBKka 3amaun. HeoOXomuMo CIpoeKTHPOBATh U pa3paboTaTh MPOrpaMMHOE CPEICTBO Ha
OCHOBE OITMCAHHOTO AJITOPUTMA, MO3BOJISIONIee THOKO HACTPAMBATh aJITOPUTM JJISl TIOMCKA ONTHMAaTIbHOM
CTPYKTYpPHI pa3OUeHHS.

Onucanne mNporpaMMHOro cpeacrBa. Ha OCHOBE ONKMCAaHHOTO  AJTOPHUTMA  OBLIO
cnpoekTupoBano u paspadoraHo IIC «Experimental Data Fragmentation by Logical-Combinatorial
Algorithm» (EDF_LCA). aunoe IIC Obuto paspaborano B cpeme Microsoft Visual Studio 2017
cpencTBaMu s3bika mporpammupoBanus C# [9]. Pemienue mnocTaBiIeHHBIX 3a4ad  (parMEHTAIMH
nposeneHo Ha [1K ¢ mporeccom Intel(R) Core(TM)2 Quad Q9400 u 8Gb oneparuBHoii namstu. [ maBHOE
okHo I1C no3BosseT B3auMOeHCTBOBATD C MOJIb30BATENIEM B TPEX PEKUMAaX.

[epBhIil pesxuM SBIISIETCS IEMOHCTPAIMOHHBIM U MPU3BaH MPOJIEMOHCTPUPOBATh (pparMeHTanuu
HarsitHoro. OH oOnamaer rpaduveckuM BBIBOJIOM CJIEBa, a TAK)KE IMaHENW HACTPOWKU TMapamMeTpoB U
BbIBOIa MH(opMaruu cripaBa. biaromaps rpadguueckomMy HHTEpQEcy MOKHO HATJISAHO MPOCIEANTh BCE
9Tanbl GparMeHTUPOBAHHS SKCIIEPUMEHTAIBHBIX JaHHBIX, & C TIOMOIIHIO TTAHEITH HACTPOWKH IMapaMeTpoB
MOXHO TOJ00paTh caMble pPa3HOOOpPa3HbIE HCXOJAHBIC 3aqaud. ['paHUIBl BBIACICHHBIX ()ParMEHTOB
OTMEUAIOTCS KUPHBIMU JHHUSIMA. [ 1aBHOE 0KHO T1C ¢ BRIOpaHHBIM MEPBBIM PEKUMOM MPEACTABICHO HA
puc. 1.

B Experimental data fragmentation = B X

Demonstration | Fragment input data | Statistical experiments _

Division

Max side length

Min side length

Maximum sgquare = 100
Minimum square = 9

Initialization Step by step Fragment all data! ScreenShoot Help

Puc. 1. JleMOHCTpallMOHHBINA PEKUM

Bropoii pexxum 1mo3BoJIeT OnepaTopy NPUMEHHUTh alrOpUTM (PparMeHTaluu K UMIIOPTUPYEMbIM
O/. [JauHblii pexkuM o007azaeT OKHOM BBIBOJA TEKCTOBOM HH(POPMALMU W TAHEISAMH HACTPONKHU
nporecca (parmeHtauuu. Bech mporecc BBIBOAWTCS Ha 3KpaH U, NMPH HEOOXOAWMOCTH, €ro MOXKHO
COXpaHUTh B yIoOHOM (hopmaTe. BriBoA pe3ynbTupyromux (GpparMeHTOB MPOUCXOAUT B ABYX (hopMmarax:
BEKTOPHOM M MaTpuyHOM. [lomydeHHBI pe3ynbTaT Takke MOXKHO SKCIOPTHpOBaTh B (ailn ams
nanpHenero ananu3a. ['maBaoe okHO [1C ¢ BEBIOpaHHBIM BTOPBIM PEKUMOM TIPEJICTABIICHO Ha PUC. 2.
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Tpetuil pexuM MO3BOJIETCS MPOBECTH CTATHUCTUYECKUN aHAINW3 IO pe3ylbTaTaM BBIOOPKHU
HECKOJIbKUX pa30MeHui ¢ OIMHAKOBBIMHU BXOJHBIMU Napamerpamu. OH o0siagaeT rpagiuecKuM BBIBOIOM
CJIeBa, a TAKXKE IMAHEIM HACTPOMKH MapaMeTpoB M BbIBoJA MH(popmaimu crpasa. [ maBaoe okHo IIC ¢
BBIOPAHHBIM TPETHUM PEKUMOM IPECTABICHO HA PUC. 3.

B ' Experimental data fragmentation = B %
e

Save File As ... Open tables in Excel | Fontsize 10 ~ || Clear all text QOpen Experimental data file

u Jww 200

Please, press button <Fragment experimental data> to continue... Max side lenath E
Fragment N21: Min side length
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in angther form:
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Fragment N22:

pakvel

0

Puc. 2. Pexxum parMeHTHpOBaHHS BXOIHBIX D/

i EI ~N
# | Experimental data fragmentation EI_M
Demaonstration I Fragmentinputdata| Statistical experiments _

Division

Max side length

Min side length

Experiments number

Carry cut experiments

0,0058116
3,49E-05
2,38E-05
2,45€-05
3,14E-05
1,95€-05
2,53E-05
2,8E-05
2,91E-05
14
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Puc. 3. Pexxum cOopa CTaTUCTHKH 110 BRIOOPKE
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3akirodyenue. Pa3paboTaHHBIN MOIXO[ MTOKA3al IpUEMIIEMbIe KAU€CTBEHHBIC H KOJIMYSCTBEHHBIE
pe3yabTaThl MPU PEUICHUs 3a/1a4 Pa3IudHON CIOKHOCTU. BO BCeX MCHBITAHUSIX aITOPUTM HE JOMYCTUI
omunOok mpu pparmeHTanuu. Pe3ynpTaThl ero MCHBITAHHWIA MOKAa3ai 11e1ecoo0pa3HOCTh MPOJOIKCHHUS
HCCJICIOBaHMI B BEHIOpAHHOM HaIlpaBJICHUH.

HeoO6xoauMo OTMETHTH, YTO QJITOPUTM TPeOyeT HEKOTOPBIE JOMOTHUTEIHHBIC MEXaHU3MBI IS
VIIYYIICHUS] paOOTOCIIOCOOHOCTH, B TOM YHWCJIE, W IS €ro JaJbHEHWINeH amanTaiuid K MHOTOMEPHBIM
BXOmHBIM OJI.

Bbub6anorpaguyeckuii cnucox

1. ITanTeneeB, A.B. HenuneiiHble CcHCTEMBI YNpaBICHUSA: ONHCAHUS, aHAJIM3 W CHHTE3 /
A. B. IlanteneeB. — Mocksa : By3zoBckas kaura, 2008. — 312 c.

2. Boeing, G. (2016). "Visual Analysis of Nonlinear Dynamical Systems: Chaos, Fractals, Self-
Similarity and the Limits of Prediction". Systems. 4 (4): 37. doi:10.3390/systems4040037.

3. Neydorf, R. "Cut-Glue™ Approximation In Problems On Static And Dynamic Mathematical
Model Development// Proceedings of the ASME 2014 International Mechanical Engineering Congress
and Exposition. November 14-20, 2014, Montreal, Quebec, Canada. IMECE2014-37236. Copyright ©
2014 by ASME.

4. Hetinopd, P. A. ANmpoKCUMallMOHHOE MOCTPOSHUE MATEeMATHUYECKUX MOJIETEeH MO TOYCUHBIM
OKCIEPUMEHTAIBHBIM JaHHBIM MeTozoM «Cut-Glue» / P. A. Heiimopd // BectHuk JIoHCKOTO TOC. TEXH.
yu-ta. — 2014. — T14, Ne 1 (76). — C. 45-58.

5. Neydorf, R. and Sigida, Y., "ldentification of Traction and Power Characteristics of Air-Screw
Propulsors in Mathematical Description of Airship,”/ SAE 2014 Aerospace Systems and Technology
Week, September 23 — 25 2014 — Cincinnati, OH, USA// SAE Technical Paper 2014-01-2134, 2014,
doi:10.4271/2014-01-2134. http://papers.sae.org/2014-01-2134

6. Neydorf, R., "Bivariate “Cut-Glue” Approximation of Strongly Nonlinear Mathematical
Models Based on Experimental Data,” SAE Int. J. Aerosp.8(1):47-54, 2015, doi:10.4271/2015-01-2394

7. Augepcon, Jlxeiimc JluckpeTHas MareMaTHMKa M KOMOWHATOpHKA : mep. ¢ aHri. / Jlxeimc
Annepcon. — Mocksa : Bubsmc, 2006. — C. 960.

8. Jlunckuii, B. KomOGunaropuka ams nporpammucra / B. JIunckuit. — Mocksa : Mup, 1988. —
213 c.

9. Matthew MacDonald. Pro WPF in C# 2010: Windows Presentation Foundation in .NET 4 —
2011.-1024.- ISBN-978-5-8459-1657-0, 978-1-43-027205-2

http://mid-journal.ru




