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IHocranoBka mpoOjeMbl M aHaau3 Jurepatrypbl. OCHOBHbBIE
MEpPCTIEKTHBHBIC HAIPABJICHUS COBPEMEHHOI'0 MHPOBOTO HAYYHOTO Iporpecca
OTIPEEIAIOTCS UCCIECAOBAHUSAME B pa3paboTKaMH B 00JIaCTH HCKYyCCTBEHHOTO
MHTEJUIEKTa C HCIOJb30BAHHUEM MOCIETHUX IOCTIKEHHH  KOMIBIOTEPHBIX
TEXHOJIOTHH. B cBA3M ¢ 3TUM COBpPEMEHHOE BBICOKOTEXHOJIOTHYHOE
MPOM3BOJCTBO  TNpexbsBusgeT  Oonpmine  TpeOOBaHHMA K CHUCTEMaM
MPOMBIIIJIEHHON aBTOMarTu3aluu. B HacTosiiee BpeMs akTyalbHOW 3ajadeit
SBIISICTCS MCIIONB30BAHKE CIICIMAIBHBIX TEXHOJIOTHH JUIS Mepeqaydl JaHHBIX B
CHCTEME aBTOMAaTH3aIMM TEXHOJOTWYECKHX IIPOIECCOB M HCIOIb30BaHUE
HOBBIX HETPAJWIMOHHBIX IIOJIXOJIOB TPH IOCTPOSHHH WHTEIIEKTYaIbHBIX
CHCTEM YIIPaBJIECHHUS CIOXHBIMH OOBEKTaMH C Ppa3IMYHBIMH  BUAAMH
HeompeneneHHocTel mapamerpoB [1, 2]. CoBpeMeHHBIE M HEPCHEKTHBHBIC
MHTEJUIEKTYaIbHBIC CHCTEMBI IOJDKHBI CHAaYajIa CIPOTHO3UPOBATH OXKHUJaeMbIe
pe3ynbTathl [3], @ HOTOM NMPUHUMATH PEIICHHSI O peaTi3aliy yIPaBICHUH.

B mocnenHee Bpemst ocoboe BHMMaHHE YAETSIETCS HCKYCCTBEHHBIM
umMMyHHBIM cuctemMam  (MUC), ocHoBaHHBIM Ha 00paboTkKe HH(pOpMaIKU
MOJIEKyJaMH OETKOB M MMMYHOJIOTHYECKOM peakiuu OpraHusMa MpHU
BTOP)KEHUH Uy>KEpOAHBIX aHTUTreHOB [4, 5]. Hoctonrcteom NUNC sBustercs [6]
pacrmpesieleHHOCTh, €aMO0OyJaeMOCTh, OTCYTCTBHE IICHTPAIM30BaHHOTO
KOHTPOJISI, CAMOOPTaHNU3ALNS U HBOJIONNS, MAJIbIe BRIUHCIUTENBEHBIE PECYPCHI,
BO3MO>KHOCTb TapajlIeNIbHOH 00pab0oTKN HH(pOpMAIHH.

©T.A. Cavurynuna, 3.11. Camurymuna, 2013
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MexucuurInHapHbII Xapakrtep HcCche0BaHUM omnpenenser
UCIIONIB30BAaHUE PA3JIMYHBIX METOJOB M TIOAXOMOB M3 MHOTHX oOOJacTei
3HaHui. Mcone3yroTcs METOOBI HCKYCCTBEHHOTO MHTEIIEKTa, XeMOMETPHUKH,
TEOpHsl MAaTpHUL, TEOpUs AaBTOMATHYECKOTO YIPAaBJICHUS, HEPABHOBECHAS
TEepMOIMHAMUYECKast TeopHsl OelKa, KOH()OPMALMOHHBIH aHATIHN3, CUCTEMHBIN
aHaJIM3, TEOPUS PACHO3HABAHUS 00Pa30B, TEOPUSI NPUHATHS PEIICHUH, TEOPH
BEPOSITHOCTEH M MaTeMaTH4ecKas CTaTUCTUKA, TEXHOJOTHH OOBEKTHO-
OPHEHTHPOBAHHOTO NIPOTPAMMHPOBAHUS U pa3paboTKa 0a3 JaHHBIX H Jp.

IlepcriekTUBHBIM cuMTaeTCd MOAXOJ, B KOTOPOM pPaccMaTpUBArOTCA
MEXaHNU3MBbl MOJIEKYJIIPHOTO y3HaBaHUs. B 3ToM cirydae 6a30BBIM 3J€MEHTOM
aBisiercs (opManbHblii nentun [7]. [lon MMMYHHOH CeThIO CBS3BIBaHUS B
nogxone MUC mnonumaercs mrobas MOCIENOBaTE€IbHOCTh CBA3BIBAaHMN
(hopMabHBIX TENTHIOB.

[ocrostrEO pactyr cdepsl mpumenenns WUWC. JlanHBI TOAXON
OPUMEHSETCS TMPH CO3JaHHH HMHTEIIEKTYalbHBIX CHUCTEM: KOMIIBIOTEPHOMN
0e30macHOCTH; MOJEKYJSIDHOM JHu3aifiHE JIEKapCTBEHHBIX IIPENapaToB;
JUCTaHIMOHHOM oOy4deHuH B cpene Internet; mporHo3upoBaHuS pPHCKOB
KPYIHBIX HHHOBAIIMOHHBIX IPOEKTOB; IS JUATHOCTHUKH HEHCIPAaBHOCTU
obopynoBanus (MEAUIIMHCKOTO, TPOMBIIIUIEHHOTO | T.1.).

OcCHOBHBIE 3aJaud, KOTOpPbIE pEIIAIOTCS IPU HUMMYHHOCETEBOM
MOJICIUPOBAaHUU: BbIOOp CTPYKTypbl MMMyHHOH cetu (MC); ymeHbIIeHHE
BpeMeHn Ha oOyuenne MC; BbIOOp onTuManbHO#l cTpykTypbl UC; pemenne
3aJaydl BBIJCICHUS WH(QOPMATHBHBIX NPU3HAKOB; YMEHBIIECHHE OIINOKU
0606menus VC; moBblIeHHE JOCTOBEPHOCTH IPOTHO3a; paboTa B peasbHOM
MacmTabe BpEeMEHH; paclapajUleIMBaHUE BBIYMCIUTEIBHBIX aJITOPUTMOB,;
pa3paboTka aBTOMATHU3HMPOBAHHOW CHCTEMBI IIOCTPOCHHUSI TEXHOJOTHYECKUX
LETOYeK JUIA Pa3IMIHbIX KPUTEPHEB Ka4eCTBa Ha OCHOBE (POPMAIIBHOTO SI3bIKA
MHTEJUIEKTYaIbHOH TEXHOJOTHH 00paboTKM MHoromepHbIX naHHbIXx WMUC;
pa3paboTka onepannoHHBIX MapIIpyTOB MOJb30BATENSI M CO3JaHne OMOIMOTeK
JUI1 UMMYHHOCETEBOTO MOJICTIMPOBAHUS; BU3YyaJIN3aIisl JaHHbIX.

Ieab crarbu. Paspaborars TEXHOJOIHIO cOOpa IAaHHBIX C PEANBHOIO
00BbeKTa POMBIIIIEHHOM aBTOMATH3AIMKM U OPraHU30BaTh MH(GOPMAIMOHHbIN
OOMEH ¢ MHTEJUIEKTYaJbHOM  CHCTEMON  yImpaBjeHHs HAa  OCHOBE
HCKYCCTBEHHBIX HMMYHHBIX CETeil B COBpeMeHHOTO 06opyaoBanus Schneider
Electric.

Hay4Hast HOBH3HA IIpEIIaraeMoii TeXHOJIOIHHU 3aKIIF0YaeTCs B pa3paboTKe
HPHUHIUITHAIBGHO HOBBIX ~ HETPAJHMIMOHHBIX IIOJXOJOB IpPH  CO3JAHHU
UHTEIUIEKTYallbHBIX CHCTEM MPOTHO3MPOBAHUS W YIPABICHHS Ha OCHOBE
UMMYHHOCETEBOTO  MOJEIUPOBAHUS UL  CHCTEM  [POMBIIIICHHOM
aBroMaTh3anMyd. B KadecTBe BXOAHOW HWHGOpMAUWHM Ui aHAIK3a
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MHOTOMEpHBIX HaHHBIX Ha ocHOBe MMC ucmonp3yroTcss BpPEMEHHBIE PSABI
NPU3HAKOB, XapaKTEPU3YIOUINX KOHKPETHBIH TEXHONOTHYECKHH OOBEKT
YTIpaBIECHUSL.

Texnosorusas OPC piasi opraHuzanum HH(OPMALUOHHOTO o0MeHA.
Jlnst perieHust TOCTaBICHHOM 3anaun mpuMersiercst Texuomorust OPC (OLE for
Process Control), koTopast mpeaHa3Ha4eHa IsI 0OMEHa JaHHBIMH C CHCTEMOM
U3MEpeHUsT W ympaBlieHUss Ha obopymoBanum Schneider Electric. Jlanuas
TEXHOJIOTHS TpeacTaBiseTcs AByMs kinaccamu mporpamm: OPC-cepeep (OPC
server) u OPC-kmuent (OPC client). [TepBasi nporpamma npeaHa3sHaueHa s
B3aUMO/ICHCTBUS C amnmapaTypoii, a BTopasl oJIy4aeT JaHHbIE OT cepBepa JUIs
noceyromnield 00paboTKH U epeaadr KOMaH[ yIpaBlIeHUs] Ha CEpPBEp.

MexaHu3M oOpraHuzanud HHGOPMAIMOHHOTO OOMEHa C peabHOro
00BeKTa IPEeNCTaBIsIET CO00H CHCTEMY, KOTOPasi COCTOUT W3 YNPAaBISIOMEH U
HCIIOTHUTEIFHON JacTel (puc.).

VYnpapnsiomasi 4acTe BO3/ACHCTBYET Ha HCIONHUTENBHYIO YacTh 4epes
UCIIONIHUTENbHBIE ycTpoiictBa. OHa COCTOMT U3 OJHOTO MIM Ooree
MporpaMMHUpPYeMBbIX Jorudeckux konrpoiuiepoB (Modicon M340, Premium
win Quantum nox ynpasnexuem tporpammer Unity Pro), poib KoOTOpbIx
3aKJIFOYaeTCsl B pean3aliii aJi'OPUTMOB YIIpaBJeHHs B mpolecce 00paboTku
JIAHHBIX, CBS3aHHBIX C HCIIOJHHUTEIBHOM 4YacTblO, M YEJIOBEKO-MalIWHHBIN
unTepdeiic (Superviseur PcVue), obecrieunBaromniuii 0TIag0uHble QYHKIIUH U
YIOpaBISIONIME BO3ACUCTBUS CO CTOPOHBI YeNlOBeKa (Oomeparopa) Ha MPOLEcC
[8].

B KkauyecTBe WCHONHUTENHHOW YacTH pacCMaTpHUBAIOTCS IAaTINKU M
WCTIOJTHUTEIIbHBIE YCTpOHCTBa, obecrieunBaroIye CBSI3b MEXIy
UCIIOJIHUTENPHOM ¥ ympaBisiomed  dacTsMu.  JlaTuuku  MHOOPMHUPYIOT
YIPaBISIIONIYI0 4acTh O COCTOSIHMM — MCIIOJNHWUTENbHOW d4actH. OHH
npeoOpa3yloT (U3MUECKHe BEIMYMHBI B CTaHJApTHBIE 3JIEKTPUYECKHE
CHUTHAJIbI.

VcrioyHUTENBHBIE YCTPOMCTBA U3MEHSIOT COCTOSIHUE MHCIIOJIHUTEIIBHOMN
YacTH B COOTBETCTBMU C KOMaHAaMH, KOTOpble (POPMHUPYIOTCS YIPaBIISIOIEH
YacThIO.

Hudopmanust ¢ koutposwiepa Modicon M340, depe3 kommyTratop
noctymaer Ha cepeep OPC. Bmarogaps nportokony OPC/DCOM
OCYIIECTBIISIETCS MIepeiadya JaHHbIX pa3HbIM KJIMEHTaM.

CO6op u 00pabOTKy NaHHBIX MOXHO Pa3AeiNTh Ha HECKOJIBKO ILAaros,
KOTOpBIE MTPEACTABIICHBI B CJIEIYIONIEM YKPYITHEHHOM aJlTOpUTME.
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PC VUE (HMI7 SCADA)
MoHumopuHe u yripaeneHue

4 OPS client
OLE Automation
@ OFC SERVER
OLE Automation

DATA HUB

e e ) PLS1 Quantum l |
PLS2 Premium
/i

CyumeieaHue
OaHHbIx 8 MATLAB

PLS3 Modicon
M340

Puc. MnTennexryanu3aius npouecca 00paboTKH JaHHBIX HA OCHOBE 000pPYI0BaHHS
Schneider Electric u mogxoma MUNC
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Anroput™:

Llae 1. COop maHHBIX C peabHOTO 0OBEKTA.

Ilac 2. Jlokanu3anuus JaHHBIX.

Llae 3. Opranu3anys 4eI0BeKO-MalInHHOTO HHTEpdeiica.

Llae 4. Tlepenada u 006paboTKa JaHHBIX ¢ TOMOMIB0 moaxoxa UNC.

Hlaz 5. IlonyyeHue IpOrHO3a U NPUHATUE PELLICHHUS.

Janee Ha pHCYHKE TIpeICTaBieHa CTPYKTYpHass cXema 1o
MHTEJUIEKTyaIn3alMy 1porecca coopa M 0OpadOTKH JTaHHBIX C PEaNbHOTO
oObekTa. Cucrema BKIIOUaeT B ce0si HECKOJIBKO HE3aBUCHMBIX KOMIIOHEHT, C
BO3MOKHOCTBIO MX KOH(QUTYPUPOBAHHUS:

1. O6bexT ynpaieHus (Ha NpuMepe HACOCHOM CTaHINH).

2. ®opmuposanue OFC Server (Koudurypanus OPC B cpene Unity Pro).

3. ®opmuposanue OFC Server (Koudurypanus OPS Factory Server).

4. OPS client (na npumepe makpoca Exel).

5. PC Vue (HMI/Scada) MoHUTOpHHT 1 ynpaBiieHHE JaHHBIMU C 00BEKTa
YIIpPaBIECHUSL.

6. DataBase Manager- Bo3MOXXHOCTh TOJKIIOYeHHs 0a3 maHHBIX k PC
Vue.

7. CuutsiBanue nanHbix B cpene MATLAB (¢ momornsio Data Hub).

8. AHanu3 u 06paboTka naHHbIX ¢ oMot NUC.

TexHonorusi 3akioyaercss B cienyromeM. J[ns ycTaHOBKM CBsI3U C
CepBEepOM Ha HayalbHOM JTale HEOOXOAMMO OCYIIECTBUTH KOH(HUTYPALHIO
CeTH C IIOMOLIBI0 MaKeTa NPHKIAAHBIX mporpamMm Unity Pro, B Heil ke
peann3oBaHa IporpaMMa IO YIPABICHUIO IPOMBIIUICHHBIM OOBEKTOM C
nomortplo  koHTpoiutepoB  Schneider Electric. 3arem koHdurypupyrorcs
ocHoBHble HacTpoiikm OPC Factory Server. Ha cruexgyromem 3tare
ocymectisiercs noakioueHne OPC — client. [lanee BO3MOXKHO NOAKITIOUYEHHE
k nporpamme PC Vue (ARC Informatique), kotopast oTBeuaeT 3a MOHUTOPHHT,
yIpaBJeHUE W aHalK3 MH(GOPMALUH C MIPOCKTOB B OOJACTH MPOMBIILIEHHBIX
nHpOpMaIMOHHBIX TexHoMoruid. JlamHas mporpamMma ceszana ¢ Database
Manager (mucmerdep ©a3 HaHHBIX), KOTOPBIM obOecmedynBaeT NPOCTOW U
YIOOHBIA JOCTYI, K JII0OBIM 0a3am maHHbIX THma ACCeSS mimu SQL Server.
3aTtem TONMyYeHHBIC TaHHBIC OT KimeHTa ¢ momomibio Data Hub nepenarorcs B
MATLAB st cunTeiBaHus U JanbHeeln oopadboTku o texnonorun MNC
[9]. Tlocne o00pabOTKM JaHHBIX IPOTHO3UPYETCS IOBEJCHUE OOBEKTA
yIpaBJeHUs, U WHPOPMANUs O NMPHUHSATHH PELICHHs OTIPAaBISIETCST 00paTHO
JUISL BBIPAOOTKH YHPABIISIOIIETO BO3/ICHCTBYSL.

BLIBO)JLI. HpeﬂHO)KCHHaﬂ TEXHOJIOTUSL OTKPBbIBACT IHI/IPOKI/Iﬁ CIICKTP
BO3MOJKHOCTEH 1O OpraHu3aliui = MHOI'OCTOPOHHETO I/IH(i)OpMaIII/IOHHOI‘O
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oOMEHa MEKIy HWHTC/UICKTYyalbHOM CHCTEMOH yIpaBJICHHUS HA OCHOBE
omomornueckoro mnoaxoma HWHC wu peansHBIM 00BEKTOM, oOecredunBas
JIOTIOTHUTENBHBIE BO3MOXHOCTH 10 KOHTPOJIIO, [HATHOCTUKE, aHAJIHU3y
JIAHHBIX B YCJIOBHUSIX MPOMBIIIICHHOM SKCILTyaTalyu.

JIOCTOMHCTBOM ~ JITAHHOTO IOJXOJA SIBIISICTCS WHTEIUICKTYaln3alus
mporecca coopa u 00pabOTKM NAHHBIX C IWHAMHYCCKUX MPOMBIIIIICHHBIX
00BEKTOB YIPABICHHUS, KOTOpPAs COUCTACT B ceOe MPUMEHEHHUE COBPEMEHHOTO
MPOU3BOJICTBEHHOTO 000PYIOBAHUS U HOBEHINIUX Pa3pabOTOK HCKYCCTBEHHOTO
untemiekra. Texaomoruss WHC mo3BONSET MOBBICUTH JOCTOBEPHOCTH
MPOTHO3MPYEMBIX TPOIECCOB 3a CYET NPUMCHCHHS aJrOPUTMOB OIICHKH
MOTPEIIHOCTEH W YMCHBIICHUsS OIIMOKH OOOOINCHUS Ha OCHOBE aHaiu3a
TOMOJIOTHYHBIX O0enkoB [10].

Ha paspaboranHoe MporpaMMHOe OOECIEYCHHE MOIYyYeHO aBTOPCKOE
CBHJICTENIBCTBO O TOCYJAPCTBEHHOW PErHCTpaIMi 00HhEKTa HHTEIUIEKTYaIbHON
cobctBennoctH [11].
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Pospobnena TexHonoris 300py JaHHX 3 pealbHUX 00'€KTiB MPOMHCIOBOI aBTOMAaTH3ALil 3
BUKOpUCTaHHsAM ycratkyBanHs Schneider Electric i opranizauii indopmauiiioro oOMmiHy 3
IHTeNeKTYalbHOIO CHCTEMOIO IPOTHO3YBAaHHS 1 YIPABIiHHA HAa OCHOBI OiOJIOTiYHOTO MigXOmy
IITYYHUX IMyHHUX cucTeM. I.: 1. Bi6miorp.: 11 Hass.

KirouoBi cioBa: iHTeneKTyanpHa CHCTEMa, LITYYHI IMyHHI CHCTEMH, aHami3 JaHUX,
CHCTEMH IIPOMHCIIOBOI aBTOMaTH3aii, ycratkyBanHs Schneider Electric.
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The intellectual data analysis for industrial automation systems on the basis of
artificial immune systems / Samigulina G.A., Samigulina Z.l. // Herald of the National
Technical University "KhPI". Subject issue: Information Science and Modeling. — Kharkov: NTU
"KhPI". — 2013. — Ne 19 (992). — P. 139 — 145.

The technology of data gathering from real objects of industrial automation with use of
Schneider Electric equipment and the organization of an information exchange with the
intellectual system of forecasting and control on the basis of the biological approach of the
artificial immune networks is developed. Figs.: 1. Refs.: 11 titles.

Keywords: intellectual system, artificial immune systems, data analysis, systems of
industrial automation, Schneider Electric equipment.
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