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WHTEJUIEKTYAJBHBIA AHAJIN3 TAHHBIX JIJISI CHACTEM
MPOMBIIIJTEHHOW ABTOMATHU3AIIMA HA OCHOBE
HNCKYCCTBEHHBIX UMM YHHBIX CUCTEM

Paspaborana TexHOmOrMsi cOOpa MJAHHBIX C PpEAIBHBIX OOBEKTOB MPOMBIILIICHHON
ABTOMATH3allMM  C HCIOJNb30BaHHeM obopymoBanmst — Schneider Electric  wu opranmsaunn
HHGOPMAIMOHHOTO OOMEHA C MHTEIUICKTYAlIbHOH CHCTEMO# NPOrHO3UPOBAHUS U YIIPABJICHHS Ha
OCHOBE OMOJIOTHYECKOTO IIOJXO/la MCKYCCTBEHHBIX MMMYHHBIX cucteM. Mn.: 1. Bubmmorp.: 11
Ha3B.

KiioueBble €JI0BAa. MHTCIUICKTYallbHas CHCTEMa, HCKYCCTBCHHBIC MMMYHHBIC CHCTEMBI,
aHAN3 JaHHBIX, CHCTEMBI IPOMBINIIEHHON aBTOMaTH3aImu, obopynosanne Schneider Electric.

MocraHoBka mnpodieMbl ©  aHaau3 Jgureparypbl. OCHOBHBIE
NepCHeKTHBHBIC HAMPABICHUS! COBPEMEHHOTO MHPOBOTO HAYYHOTO Tporpecca
OTPENIeISIFOTCS MCCIE0BAHISIMHI U pa3paboTKaMu B 00JACTH HCKYCCTBEHHOTO
HHTEJUIEKTA C WCIIOJIb30BAHMEM TIOCIEAHUX JOCTHKEHUH  KOMITBIOTEPHBIX
TEXHOJOTHI. B CBA3M ¢ OTHM COBPEMEHHOE BBICOKOTEXHOJIOTHYHOE
NPOM3BOJICTBO  TPENBSBISET  OONblIMe  TpPeOOBaHHS K  CHCTEMaM
TPOMBINIJICHHOM aBTOMAaTH3aliy. B HacTosiiee BpeMsi aKTyalbHOU 3amadeit
SIBJIIETCS MCTIONIB30BAHUE CIIEIMATBHBIX TEXHOIOTUH TS Tepelaun TaHHBIX B
CHCTEME aBTOMATH3AIlMHd TEXHOJOTHYECKHUX MPOIECCOB M HCIONB30BaHHE
HOBBIX HETPAJUIMOHHBIX TOJX0J0B TMPH TMOCTPOEHUM HHTEIUIEKTYAbHBIX
CHCTEM YOPAaBICHHUSI CIOXHBIMA OOBEKTAMH C DA3JHYHBIMH  BHIAMH
HeonpeaeneHnoctel napametpoB [1, 2]. CoBpeMeHHbIE U MEPCIEKTHBHBIE
HHTEIUICKTYalbHBIe CHCTEMBI JTODKHBI CHaYa a CIPOTHO3UPOBATh OXKUIACMBIC
pe3yabratel [3], a MOTOM MPUHUMATH PEIICHHS [0 PEATH3AIIH YIIPABICHHIA.

B mocnennee Bpemss 0coboe BHHUMaHHE YIENSIETCA HCKYCCTBEHHBIM
uMmyHHEIM cuctemam  (MMUC), ocHoBaHHBIM Ha 06paGoTKe HWH(OpPMAIMH
MOJIEKYJIaMH  OEJIKOB W HWMMYHOJIOTHYECKON pEakIMd OpraHu3Ma Iph
BTOPXKECHUH 4yKepOJHbIX aHTUreHOB [4, 5]. locrourcreom UNC sinsiercs [6]
pAacCIpeIeNIeHHOCTh, CaMO00y4aeMOCTh, OTCYTCTBHE —IIEHTPATHU30BAHHOTO
KOHTPOJISI, CAMOOPTAHU3AIUS M BOJIFOIINS, MaJIble BEIYHUCIHTEBHBIE PECYPCHI,
BO3MOJKHOCTb TTapajlieNIbHOI 00paboTKK MH(OPMAIHH.

©I'.A. Camurynuna, 3.1. Camurynuna, 2013
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MexaucuuIIMHapHbLil Xapaxkrep UCCIIeI0BaHUI OIpeneisaeT
UCIIOJIb30BAaHUE PA3JIMUHBIX METOJOB M IIOJXOJ0B W3 MHOIMX oOnacTei
3HaHu#. M cone3yoTcss METOABI HCKYCCTBEHHOTO MHTEITIEKTa, XeMOMETPUKH,
TEOpHsl MAaTpUIl, TEOpUs AaBTOMATHYECKOTO YIpPaBIECHUS, HEpaBHOBECHAS
TEepMOAMHAMUYECKask TeopHsl Oelika, KOH(GOPMAIMOHHBIH aHaIu3, CUCTEMHBIH
aHaJIM3, TEOpHUsl Paclo3HaBaHUsI 00Pa30B, TEOPHUS MPUHSITUS PELICHHUH, TeOpHUs
BEPOATHOCTEH M MaTeMaTH4ecKass CTaTUCTHKA, TEXHOJOTHH OOBEKTHO-
OPHEHTHPOBAHHOTO NPOTPAMMHPOBAHUS U pa3paboTKa 0a3 JaHHBIX | Ap.

IlepcriekTUBHBIM cUMTaeTCd MOAXOJ, B KOTOPOM PacCMaTPHBAIOTCS
MEXaHNU3MBbl MOJIEKYIISIPHOTO y3HaBaHUs. B 3ToM cirydae 6a30BBIM 31€MEHTOM
sBisiercst popMmaibHblil nenTtun [7]. ITox MMMYHHOH CeThIO CBS3BIBAaHHS B
nmonxone HMHUC moHmMmaeTcs Iro0asg IOCIENOBATENBHOCTE  CBS3BIBAHUIA
(hopManbHBIX HENTHJIOB.

[ocrossnno pactyt cdepsl npumenenus MWUC. Jlansbiidi noaxon
MPUMEHSETCS TNPH CO3JaHUM HHTEJUICKTYaJdbHBIX CHUCTEM: KOMIIBIOTEpHON
6e30macHOCTH; MOJEKYJSIpHOM  Ju3aiiHe JIEKapCTBEHHBIX IPENnapaTos;
JUCTAHIIMOHHOM oOydeHMH B cpene Internet; mporHo3supoBaHus PHCKOB
KPYIHBIX HHHOBAI[MOHHBIX IPOEKTOB; M JUATHOCTHKU HEUCIPABHOCTU
o0opynoBaHus (MEIUIIUHCKOTO, IIPOMBILIICHHOTO H T.JI.).

OcHOBHBIE  3aJaud, KOTOpblE PpEMIAlOTCS MNpPU HMMMYHHOCETEBOM
MOJICIIIPOBaHUH: BBIOOp CTpyKTypbl MMMyHHOW cet (VMC); ymeHbpLIeHHe
BpemeHH Ha oOydenne VC; BBIOOp onmTmMmansHOW cTpykTypel UC; penieHne
3aJa4d BBIAEICHNS WH(POPMATHBHBIX MPU3HAKOB, YMEHBIICHHWE OIINOKH
0606uieHus VC; noBbllIeHHEe JOCTOBEPHOCTH IPOTHO3a; paboTa B pealbHOM
Macmitabe BpEMEHH; paclapaUleIMBaHHE BBIUUCIUTENBHBIX aJTOPUTMOB,;
pa3paboTka aBTOMAaTU3UPOBAHHOM CHCTEMBI IIOCTPOCHUS TEXHOJOTMYECKUX
LEernoYeK JUIs Pa3IMNuHbIX KPUTEPUEB Ka4eCcTBA Ha OCHOBE ()OPMAIILHOTO SI3bIKA
MHTEJJICKTYaJbHOW TEXHOJOIMH 00paboTKM MHOromepHbIx nauHeix WUC;
pa3paboTka oIepaloOHHBIX MapUIPYTOB I0JIL30BATENS M CO3JIaHHe ONOINOTEK
JUI1 UMMYHHOCETEBOTO MOJIECIUPOBAHUs; BH3yalln3alus JaHHBIX.

Hens crarbu. PazpaboraTh TexHONOTHIO cOOpa JaHHBIX C pealbHOTO
00BEKTa TIPOMBIIIUIEHHON aBTOMATH3aIlMN U OPTaHW30BaTh WHPOPMAITMOHHBIN
OOMEH ¢ WHTEUIEKTyaJbHOH CHCTEMOW  ympaBIeHHS Ha  OCHOBE
HCKYCCTBEHHBIX MIMMYHHBIX CETEil B COBpEeMEHHOTo obopyaoBanus Schneider
Electric.

Hayunas HOBU3Ha mpejiaraéMoil TEXHOJOTHH 3aKIoYaeTcsl B pa3paboTke
NPUHUUNHUAIBHO HOBBIX HETPAaJULMOHHBIX IOAXOJOB IIPU  CO3JaHUU
WHTEJJIEKTYaJbHbIX CHUCTEM MPOTHO3MPOBAHUS W YIPABJIEHUS Ha OCHOBE
MMMYHHOCETEBOT'O MOJEJNHUPOBAHUS  [JI1  CHUCTEM  MPOMBILUIEHHON
aBTOMaTH3aluyd. B  KkadecTBe BXOJHOW HWHPOpPMAIMU JUIsl  aHAJIK3a
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MHOTOMEpHBIX JaHHBIX Ha ocHOBe MUC ucnonp3yroTcsi BpeMEHHBIE PsIbI
NPU3HAKOB, XapaKTEPU3YIOUIMX KOHKPETHBIH TEXHOJOIMYECKHH OOBEeKT
YIpaBJIECHUS.

Texnonornss OPC nis opraHu3anud MHGOPMALUOHHOIO OOMeEHa.
st petieHust mocTaBlieHHO# 3anaun mpumensetcs rexxomnorus OPC (OLE for
Process Control), koropast nipeHa3HaueHa jjisi 0OMeHa JaHHBIMH C CHCTEMOM
U3MepeHusl W yrpaBlieHuss Ha obOopynoBanumu Schneider Electric. Jlannas
TEXHOJIOTHSI IpelicTaBIsieTcs AByMs kKiaccamu nporpamm: OPC-cepsep (OPC
server) u OPC-knuent (OPC client). Iepsast mporpamma npepHa3Ha4YeHa JUist
B3aMMOJCICTBHS C aNllapaTypoii, a BTopas MOoJIy4yaeT JaHHBIC OT cepBepa Uit
nocienyrooneil 06paboTKH U epeayn KOMaH [ YIIPaBJICHHS Ha CepBep.

MexaHu3M OpraHM3aldd  HWH(QOPMALMOHHOTO OOMEHa C pPealbHOro
00BeKTa MpencTaBmsieT co0oi CHCTEMY, KOTOPasi COCTOMT W3 YIIPABISIONMICH U
HCTIONHUTENIBHOM yacTeit (puc.).

Vrpasnsionas 4acTh BO3JCUCTBYET Ha HCIONHHUTEIbHYIO YacTh depe3
HCTIONHUTENbHBIE  yCTpoiicTBa. OHA COCTOMT W3 OJHOrO WK Oojee
OporpaMMHUpyeMbIX Jlorudeckux koHtposwiepoe (Modicon M340, Premium
umn Quantum moj ympasieHuem mporpammbl Unity Pro), posis koTtopbix
3aKJII0YACTCS B peaM3alliy alrOPUTMOB YIIPABICHHS B Ipolecce 00paboTKH
JAaHHBIX, CBSA3AHHBIX C HCIOJHHUTEIBHONW YacThlO, M YeJIOBEKO-MAIIMHHBIA
unrepdeiic (Superviseur PCV Ue), obecrieunBaromuii 0TiiaouHble QyHKIUU U
YIIPABIISIONIME BO3ACHCTBUS CO CTOPOHBI YeNlOBeKa (omeparopa) Ha mporecc
[8].

B KkauecTBe HCIOJHUTENBHON YacTH PACCMATPHUBAIOTCSI MATYUKH U
UCTIONHUTENIBHBIE ~ YCTPOWCTRA, o0ecreunBaOIIne  CBA3b  MEKIY
UCIIOJIHUTENIFHOM ¥ ynpaBisiomied  4actsiMu.  Jlatuuku  MHQOPMHUPYIOT
YIOPaBISIONIYI0 YacTh O COCTOSHHM  HCIONHHUTENbHOW dacTdH. OHH
npeobpasyroT (u3MYECKHe BENMYHHBI B CTAHAAPTHBIC JJICKTPUYECKHE
CHTHAJIBI.

VcrionHUTENBHBIE YCTPOHCTBA HW3MEHSIOT COCTOSIHUE HCIIOJIHHUTEIBHON
YacTH B COOTBETCTBUM C KOMaHIaMH, KOTOpbIe (GOPMHUPYIOTCS YIPaBISIOICH
YacThIO.

Wudopmanus ¢ xonrpowiepa Modicon M340, depe3 kommyTaTop
nocrymaer Ha cepeep OPC. brnaromaps mnpotokoay OPC/DCOM
OCYIIECTBIISIETCS IIepeiada JaHHBIX Pa3HBIM KIMSHTaM.

CO6op u 00pabOTKYy JaHHBIX MOXHO pa3fCIUTh HAa HECKOJBKO IIaros,
KOTOpBIE MPEACTABICHBI B CIIEAYIOIIEM YKPYITHEHHOM AlITOPHTME.
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Anropur™:

Ilaz 1. COOp JaHHBIX C PEIbHOTO OOBEKTA.

Llae 2. Jlokanu3anus JaHHBIX.

Ilaz 3. OpraHu3zanus 4eJIOBeKO-MaIMHHOTO HHTepdetica.

Llae 4. Tlepenaua u 006pabOTKa JaHHBIX ¢ OMOIIBIO moaxoaa UNC.

Ilae 5. Tlony4eHre NpOrHO3a U MPHUHATHE PEIICHUS.

Janee Ha pHCYHKE TpEACTaBIeHA CTPYKTypHas  cxemMa [0
MHTEIUICKTyaIM3aluK Tporecca cobopa U 00pabOTKH [aHHBIX C PEaNbHOTO
o6bekta. CucremMa BKIIOYACT B Ce0s1 HECKOJIbKO HE3aBUCHMBIX KOMIIOHEHT, C
BO3MOKHOCTBIO MX KOHQHUT'YPUPOBAHHUSL:

1. O6wekT ynpasieHus (Ha IpUMepe HACOCHOM CTAHIIMH).

2. ®opmuposanre OFC Server (Koudurypauus OPC B cpene Unity Pro).

3. ®opmuposanune OFC Server (Kouduryparus OPS Factory Server).

4. OPS client (ua npumepe makpoca Exel).

5. PC Vue (HMI/Scada) MmouHuTOpHHT 1 yrpaBlieHHE JaHHBIMHU ¢ 00BEKTa
yIIPaBJICHUS.

6. DataBase Manager- Bo3MOXXHOCTh MOAKIIOYCHHS 0a3 naHHbIX K PC
Vue.

7. CuurtpiBanue nanubix B cpeae MATLAB (c momomipio Data Hub).

8. Anamu3 u 00paboTka gaHHBIX ¢ Tomomsio MNC.

TexHonorusi 3akiodaeTcss B clenyromeM. Jis yCTaHOBKM CBs3U C
CepBepOM Ha HAYAIbHOM 3Tale HEOOXOJMMO OCYIIECTBUTh KOH(UTYpALHUIO
CeTH C IMOMOIIBIO MaKeTa NPUKIaAHBIX mporpamm Unity Pro, B Heil ke
peann3oBaHa MPOrpaMMa [0 YOPABICHHIO MPOMBIIIIEHHBIM OOBEKTOM C
nomoniplo  KoHTpoiutepoB  Schneider Electric. 3arem koHurypupyrotcs
ocHoBHble HacTpoiiku OPC Factory Server. Ha crnenyromiem 3tare
ocymtectBisiercs mojakroueare OPC — client. /lanee BO3MOXKHO MOAKIIIOUEHHE
k mporpamme PC Vue (ARC Informatique), kotopast oTBeyaeT 3a MOHUTOPHHT,
yIpaBJCHUE W aHATU3 WH(OOPMALUK C MPOSKTOB B 00JIACTH MPOMBIIIICHHBIX
uHpopMaMoHHbIX TexHomoruid. JlamHas nporpamma cBsizana c¢ Database
Manager (mucretuep 0a3 [MaHHBIX), KOTOpPBIH OOECHEYMBAET MPOCTOU U
yIoOHBI JOCTYH, K MOOBIM Oa3aMm maHHBIX THma Access mmm SQL Server.
3ateM mosy4eHHbIC JJAaHHBIE OT KJIMEeHTA ¢ nmoMonpio Data Hub nepenatorcst B
MATLAB nnsa cunteiBaHuS M JanbHeHmeir oopadotku mo texaomoruu MNC
[9]. Tlocme 06pabOTKH JaHHBIX MPOTHO3UPYETCSA TOBEACHHE OOBEeKTa
yIpaBJieHus, ¥ WHPOPMAIUsS O MPUHATHH PEIICHHs OTIPABISETCS 00paTHO
JUTSL BBIPAOOTKH YIPABIISAIOIIETO BO3ACHCTBUSL.

BeiBoabl. IlpeioskeHHass TEXHOJIOTUS OTKPBIBAET IMUPOKHUN CIIEKTP
BO3MOKHOCTEl 110 OpraHM3alii MHOTOCTOPOHHEr0 HH(OPMAIMOHHOTO

143



ISSN 2079-0031 Becmuuk HTY " XTTH", 2013, Ne 19 (992)

oOMEHa MEXJy HWHTE/UICKTYaJbHOH CHCTEMOW YIpaBJICHUS Ha OCHOBE
ouonornyeckoro noaxoxa WHUC wu peanbHbIM 00BEKTOM, obOecrneunBas
JIOTIOJTHUTEIbHBIC BO3MOXXHOCTH IO KOHTPOJIKO, JHMArHOCTHKE, aHaUu3y
JIAHHBIX B YCJIOBHSIX MPOMBINUICHHON KCILTyaTal[HH.

JIOCTOMHCTBOM ~ JAHHOTO MOJXOJa SIBJIACTCS HHTEIUICKTYaTu3allust
mpoiecca cbopa u 00pabOTKHM JAaHHBIX C JUHAMHYECKHUX MPOMBIILICHHBIX
00BEKTOB YIpaBICHHS, KOTOpas cOUeTaeT B ceOe NMPHMEHEHHE COBPEMEHHOTO
MIPOM3BOJICTBEHHOTO 000PYIOBaHUS W HOBEHIINX Pa3pabOTOK HCKYCCTBEHHOTO
uHTesiekra. TexHonoruss WHMC 1no3BosisieT NOBBICUTH JTOCTOBEPHOCTh
MPOTHO3UPYEMBIX TIPOIIECCOB 32 CUET NPUMCHEHHS alTOPUTMOB OIICHKH
MOTPEITHOCTEHl W yMEHBIICHHUs OMMOKH OOOOIIEHHS Ha OCHOBE aHAIM3a
roMoJioruuHeIx 6enkos [10].

Ha paspaboranHoe mporpaMMHOE OOECHCUeHHE MOIYYeHO aBTOPCKOE
CBUJIETEIICTBO O FOCYJAPCTBCHHON PErHCTPaIllii 00hEKTa HHTEILICKTYaIbHOM
cobcrernocTH [11].
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Po3pobnena TexHomorist 300py OaHHX 3 peaabHUX 00'€KTiB MPOMUCIOBOI aBTOMATH3ALLl 3
BUKOPUCTaHHAM ycratkyBanHs Schneider Electric i opramizauii iHdopmauiiiHoro oOmiHy 3
IHTENEeKTYaIbHOI0 CHCTEMOIO MPOTHO3YBAHHs 1 YIPABIIHHS HA OCHOBI OIONOTIYHOTO MigXOIy
MITY9HHUX IMyHHHX cucteM. In.: 1. Bibmiorp.: 11 Ha3B.

KnrouoBi cioBa: iHTenekTyalbHa cHCTeMa, INTYYHI IMyHHI CHCTEMHM, aHANi3 NaHUX,
CHCTEMH MPOMHUCIIOBOI aBTOMaTH3allii, ycrarkyBanus 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.I. // 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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