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Kadeapa aBTOMAaTH30BaHUX CUCTEM YIPaBIIIHHS

YIIUJIBHEHHSI 306PAJKEHB 3A JIOIIOMOI'OO HEMPOITOAIBHUX
CTPYKTYP MOJAEJII TEOMETPUYHUX IIEPETBOPEHD

© Honiwyx V., Trkauenxo O., umban FO., 2010

IHogaroThcs1 0CHOBU MeTOAY yHIJIbHEHHSI HANMIBTOHOBUX Ta KOJbOPOBHUX 300pakeHb Ha
OCHOBI HeiiponogidOHOI CTPYKTYpH Mojelti reomeTpuunux nepersopens (MI'II) B aBTOacomia-
THBHOMY pexuMi ii 3acTocyBaHHA. BUKOPHCTOBYETHCA BJIACTHBICTH ABTOACOIATHBHUX MeEpexK
MTI'TI Buginsitu Ha Buxoni Heiiponux enementiB (HE) npuxoBanoro mapy I'onoBai Kommo-
HeHTH (I'K) maHmx 0e3 BHKOPHCTAHHS NPHHUUNY <GBYKEHOT0 TropJja», 0 3ade3medye
NPUHIMIOBO HOBY 31aTHICTh YIIUVILHIOBATH JaHi 0e3 BTpaT indopMaii.

This paper describes compression method of the color and gray-scale images. Method is
based on the neurolike Geometrical Transformation Machine structure in the auto-associative
application mode. The GTM neural network feature to extract Principal Components on the
neural edements (NOT) output without using “ bottle-neck principle’ is being used. It provide
the fundamental new ability to realize compression without infor mation losses.

3acaau HelipoMepeKHOro YUIJIbHEHHSI 300paKeHb

VYinbHEHHS JaHUX 3aIUNIAETHCS aKTYaJIbHOIO MPOOIEMOI0 TS iHPOPMAIiHIX CHCTEM MPOTITOM
TPHUBAJIOrO Yacy. B octanHi poku po3po0aeHO BUCOKOS(EKTUBHI METOAM Ta MIIXOAN 10 KOMIpPECil JaHHMX,
IO IPYHTYIOTBbCS Ha PI3HOMAHITHMX BJACTUBOCTAX 1 MPHUHIMIIAX, SIKI OOMPArOThCS 3aJICKHO BiJI THUIIIB
JaHUX 1 xapakrtepy 3aBaaHb. Cepen MOMIOHMX 3aJad OKpeMe Miciie Mocijae mpobiema yIliIbHEHHS
300paKeHb, OCKUIbKH po3Mip rpadivHux (aiimiB BHCOKOI SKOCTI 3a3BHYail 3HAYHO MEPEBUILYE PO3IMIp
¢aiiniB  iHImMX THUIIB (TEKCTOBI JaHi, BUKOHABYI MOJYJIl HEBEIMYKHX IMPOrpam), MpoTe KOPUCTyBadeBi
4acTO JOBOJMTHCS MaTH 3 HUIMH CIIPaBy.
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I'padiunmit daiin KoIbOPOBOr0 300paKEHHS MPEACTABISAETHCS JIBOBUMIPHUM 00pa3oM, KOXKEH
MIKCENb SIKOTO 3a7a€Thes 24 GiTamMu, /e KOMIIOHEHTH YEPBOHOI0, 3€JICHOI0 Ta OJJAKMUTHOTO 3aiiMaloTh 1o 8
OITIB KOJKEH, OT)Ke, 3arajbHa KiIBKICTh MOXIJIMBHUX BapiaHTIB IMIKCEIIB CTAHOBHTH 22% % 16.78 wminionis
[1].

Ha BinMiHy BiJ yIIUIbHEHHS TEKCTY, ¢ HEMA€E MOYKJIMBOCTI BHJIYYUTH KOACH BIZCOTOK iH(OopMaIlii
0e3 BTpaTH IUTICHOCTI JOKYMEHTA, YIIUIBHIOBATH 300pa’KEHHS MOXKHA 3 IEBHMMM BTpaTaMH, OCKUIbKU
YacTUHY 300pakeHHsI, 0 HE CIPHHMAETHCS JIFOJCEKAM OKOM, MOXKITHBO BUITYUHTH.

[leBHOIO crienn(ikor0 BHUPI3HAIOTHCS METOAM KOMIpecii 300pakeHb Ha OCHOBI 3aCTOCYBaHHS
MITyYHUX HEHPOHHUX Mepex. Ha BimMiHy Bij OUTBII TPaIUIIHHUX METOMAIB YIIUIBHEHHS — MaTEMaTHIHUX
MEpeTBOPEHbB 1 BUIAICHHS Ha/UTHITKOBOCTI — HEHPOHHI MepeXi po3B’ sI3yI0Th 3a/lavi YIIUTbHEHHS! IIISIXOM
MOOYIOBH CTPYKTYpPH MEPEXkKi MiHIMAJIbHOI CKJIAAHOCTI 32 YMOBHM BpaxXyBaHHS HEOOXITHHUX OOMEXKEHb.
Bizomi METOAMKHM 3aCTOCYBaHHSI HEHPOHHUX MEpeK (aBTOACOIiaTUBHI HelipoMepexi Ta kaptu KoroHeHa)
3a0e3MmeuyIoTh 3AIMCHEHHS KOMIIPECil 38 paXyHOK BJIACTHBOCTEH y3arajbHeHHs (reHepaizaliii), mo aae
MOJKJIMBICTh OTPUMYBATH 3HA4HI KOe(II[IEHTH KOMIIpecii, OfHaK mependadyae 0OOB SI3KOBI IIPH IBOMY
BTpati. O4eBUIHO, MO mapaaurmMa kapt KoroHena 3a BU3HAUYEHHM mependadae 000B’ I3KOBY HAsBHICTh
BTpaT, OJIHAK IS aBTOACOIIATUBHUX CTPYKTYP MOAI0HI 0OMEXKEHHS HE € TAKUMHU OYCBUTHUMH.

Bizmomo, 110 aBTOACOIIaTHBHA Mepeka — Iie¢ OaraTomapoBUil MEpLENTPOH, BXIJHI JaHi IS SKOro
BIITBOPIOIOThCS (HaifuacTilie 3i ClIOTBOPEHHSIMH) Ha BUXO/II.

Ha puc. 1 300paxeH0 CTPYKTYpYy aBTOACOIIaTHBHOI MEPEXi 3 OJHUM MPUXOBAHUM IIAPOM HEHPOH-
HUX ENIEMEHTIB 1 T.3B. «BY3bKHM TOPJIOM», IIIO SIBJSE COOOI HAWMOIMMPEHINNA TPUKIAJ 3aCTOCYBaHHS
HEHPOHHUX MEPEX JI0 PO3B’ I3aHH 3a/1a4 YIIUIbHEHHS 300paxeHsb [2].

Bxidnuii wap lpuxoeanuii wap Buxionuii wap

Puc. 1. Asmoacoyiamuena neviponna mepedica

BxigHuii Ta MPUXOBaHU MIAPH I1i€l CTPYKTYpH BUKOHYIOTh BlIaCHE KOMIpeECito Aanux [2, 3], Tomi sk
MPUXOBAaHUN Ta BUXIIHUK 3IIHCHIOIOTH JeKoMIipecito. KibKicTh HEHPOHIB BUXIJIHOT'O MIapy JOPIBHIOE N
Ta KUTBKOCTI HEHpOHIB y BXimHOMY Imapi. [IpuxoBaHuil map MicTuTh ( HEHpPOHIB, Tak 10 <<N, TOOTO
peami3yeThbes Tak 3BaHHUN ePEeKT «BY3bKOTO Topia.

CurHany Ha BHXOJaX HEHPOHHUX €JEMEHTIB y «BY3bKOMY TI'OpIi» IPHXOBAaHOIO IIapy 3a3BUYai
MICTSTh MEHIIY KUIBKICTh iH(pOpMaIlil, HDK CHTHAJIM Ha BXIIHUX €JIEMEHTaX, OJHAK ICHYE MOXJIUBICTh
Harepea 3aJlaTd TOYHICTh BIATBOPEHHS JaHMX Ha BUXOMAI Tak, 1100 BTpaTH He OyJIM HAATO ICTOTHHUMH.
CurHany Ha BUXO/aX HEWPOHHHX €IEMEHTIB IMPUXOBAHOTO IIapy BiAnoBinaroTh ['onoBHMM KoMmoHneHTam
neperBopenns (Principal Components Analysis - PCA), To6to came Boan hopMyroTh iH(GopMaItiitie sapo.
Yum Oinblnie HEHPOHIB ( B MPUXOBAHOMY Iapi — THM OUTBIINE 00’ eM iH(hopMalrii, 1o B HUX 30epiraeThes,
1, BIATIOBIIHO, SIKICHIIIIE T1 BIIHOBJICHHS B MPOIIECI JSKOMIIpECii.

OcHoBOIO MeTOUMKH BUKopUcTaHHS sik Camoopranizanidaux Kaprt OcobnmBocteii Koronena
(SOFM), Tak i aBTOACOI[IaTUBHUX HEHPOHHUX MEPEK € 1X HaBYaHHs 0e3 cymepBizopa (CaMOHABYAHHS) —
TOOTO TUIl HABYaHHS, KOJU MEPEKa CaMOCTIHHO (OpMye CBOT BHUXOIH, aJalTyIOUUCh JIUIIE IO CUTHAJIIB,
0 HAAXOAATh Ha ii Bxoau. OTxe, aBTOACOIIaTHBHA MEPEKa HABUAETHCS JIMIIE HA 3aKOHOMIPHOCTSIX, IO
3aKJIaJIcH] B caMUX JaHuX. JIuiile peaibHO iCHyI0Ya HAaJUIMIIKOBICTh Ja€ 3MOT'Y 3HaAXOUTH KOMIIAKTHIIIMH
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oruc paHuX. OCKUIBKH OOCST OMKCY JaHWUX MPOMOPIHMI 10 JBOX BEIMYHH. PO3PSTHOCTI mdaHux b
(kimpKoOCTI OITIB), IO BU3HAYAE PI3HOMAHITTS 3HAYCHb, AKUX BOHHM HAaOyBalOTh, Ta KUTHKOCTI KOMITOHEHT
BXIJHMX BEKTOpPiB X%, BIANOBIMHO A0 IBOrO PO3PI3HAIOTH JBa THIM BIAMIHHMX MDK C000I0
HEHPOMEpPEKHHX CIIOCO0iB yiIibHeHHs [5]:
3HUKeHHsI PO3MIPHOCTI JaHMX MpH MiHIMaJdbHIA BTpati iH(opMarlii: aBToacoIiaTHBHI Mepexi,
10 31IHCHIOIOTD AHAI3 207I08HUX KOMNOHEHM TAHHUX, BUIUISIOTh HA0OpH HE3aJeKHHUX O3HAK,
3MeHIIEeHHs] Pi3HOMAHITHOCTI aHMX IIUIIXOM BUJAUICHHS CKIHUEHHOTO HAaOOpy MPOTOTHUIIIB Ta
BiJJHECEHHS JIaHUX JI0O OJJHOTO 3 TAKWX THUIIB: KJacTepu3allisi JaHWX, KBAaHTYBaHHS HeEMepepBHOI
BximHOi iH(MopMaii 3xificHIOeThCS 3a gomoMmoror Camoopranizamiiinnx Kapr OcobnuBocteit
Koronena (SOFM).

YminbHeHHs 300pakeHb 32 JONOMOI0K0 ABTOACOLIaTUBOI Mepe:Ki
Ha ocHoBi Mojesii [eoMeTpUYHUX MepeTBOPEHD

VY 1iii poboti po3pobieHo HOBUH e)EeKTUBHUI METO/ 3aCTOCYBAHHS HEMPOMOMIOHUX CTPYKTYp JUIS
3a7a4 KOMIIpecii KOMbOPOBHUX Ta HAMIBTOHOBHX 300pa)keHb 0e€3 BTpaT a00 3 MOXKJIMBICTIO PEryIIOBaHHS
cryrmeHs BTpat iHdopmaiii. MeToJ IpyHTY€eThCS Ha BUKOPUCTaHHI HEHPONOiOHOT CTPYKTYpPH MOJIEINI Ieo-
MmerpuuHux nepersoperb (MI'TI) B aBToacomiaTUBHOMY pexuMi ii 3actocyBaHHs [6)].

Heiipononi6ui crpykrypu MI'TI 3aranoM BUKOHYIOT (DYHKIIIi YHIBEpCATBHUX allPOKCHMATOPIB, pea-
J3yIOTh TPUHIIMITY HABYaHHS Ta CAaMOHABYaHHS, OYAyIOThCS Ha MiJICTaBi alrOPUTMIYHUAX a00 amapaTHHX
BapiaHTIB BUKOHAHHS 3 BAKOPUCTAHHSM ITPUHIIMIIB IPOCTOPOBOrO Ta YaCOBOTO po3napasietoBanHs [7, 8].

Onna 3 BimMiHHOCTEH HelpononiOHMX aBToacomiaTUBHUX Mepexxk MI'TI Bix GararomapoBux mep-
LIENTPOHIB B aBTOACOLIIATUBHOMY BapiaHTI iX 3aCTOCYBaHHS, 10 € BXKJIMBOIO I 3MIHCHEHHS KOMIIpeCii
JaHUX, TOJSIrae B TOMY, IO PEKHM ,3BYKEHOro ropyia“ He € 00OB'S3KOBUM Ul peatizailiil momaioHux
CTPYKTYp, OT)KE, ICHYE MOMJIMBICTh TOYHOTO (3 HYJIHOBOK METOAUYHOIO MOXHOKOI) BilOOpaKeHHS BEK-
TOPIB BXIJIHUX CHUTHAJIIB y BEKTOPH BUXITHUX, OJHOYACHO BHIUISIOUM HAa BHXOJaX HEHPOHHHX CJICMCHTIB
MPHUXOBAHOTO IIApy CHTHAIM BCIX OPTOTOHANBHHX, HE3aJIEKHHX KOMIIOHEHT iH(opMaIiiiHoro oo’ exra.
[Mpryomy mepiia KOMIOHEHTA 3a]ja€ HAMPSIMOK, B30BXK SKOTO JHCIIEPCis MaKCHMallbHa, HACTYITHA KOMIIO-
HEHTa MPOBOAUTHCS TaK, IO B3JI0BK HEl MAKCHUMI3Y€EThCs 3aIUIIKOBA Bapiallis 1 T..I.

IIpouenypa ymiibHeHHS
Ha BXin HelpOHHOI MepeXi MOJalOThCA AaHi npo 300pakeH s, po3aiieHi Ha 010K po3Mipom it X v
mikcemiB. bioku 300pakeHHs OAar0ThCS ITOCIIJOBHO.
dopma mpencTaBlieHHS BEKTOPIB-PSIKIB BXIHOT MaTpPHIli, eIEMEHTAMHU SIKO1 € 3HAYEHHS ITIKCEliB
X;;, 3anana (1):
Xy X3 X3
- - -ipei=LMj=1N (1)

KoxeH BEKTOp OIHOYACHO MOXKE PO3TISIATHCS K TOYKA B MPOCTOPi, BUMIPHICTB SIKOTO JOPIBHIOE
KUTBKOCTI KOMITOHEHT BEKTOpa N, a KUIbKICTh PSIKIB-BEKTOPIB JOPIBHIOE KUTBKOCTI OJOKIB 300paskeHHS.
EnemenTH mepIioro CTOBIIA BXiJHOT MATPHIIl BIAMOBIIAIOThH MEPIIMM IIKCENSIM KOXXHOTO 3 OJIOKIB, APYTi
— apyruM 1 T.4. Hanpukian, sSKIo BxigHe 300pakeHHS Mae po3MipHicTh 512x512 mikceniB, po30uTe Ha
0ok po3MipoM 8x8 i3 3araibHOK KUIBKICTIO IIKCENiB, IO IOPiBHIOE 64 BIAMOBIAHO, TO Ha BXiX
HEHPOHHOT MEPEKI MM IMOJAEMO MATPHINO, KUIbKICTh CTOBIIIIIB SKOI JOPIBHIOE KUIBKOCTI €IEMEHTIB y
0J10111, @ KUTBKICTh PSAAKIB — KUTBKOCTI 0JIOKIB, TOOTO 64x64 BinmoBimHO.

Kowmrmpecist 3aranoM BigOyBaeThes 32 paxXyHOK IMPOMIKHOTO MPEJICTaBICHHS BEKTOPIB BXiJHUX CHTHA-
JIB y CHTHAJIM B HOBIilf CHCTeMi KOOpAMHAT Z; i Z, (Ha BMXOJax HEHPOHHHMX €JIEMEHTIB MPHXOBAHOTO
mapy), ki MH OTPUMYEMO, TTOCITIJOBHO 3/1iiCHUBIIH PsiI TEPETBOPEHb (puc. 2):

1. OGuuCIIeHHs IIEHTPY Baru BEKTOPIB-pAIKiB MOYATKOBOI MaTpHIli-KiacTepa Xy,

2. llentpyBaHHs MaTpulli, ¥Cj;

3. OOGuucnenns 6a3oBux psnkisp xB;;
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4, Bu3HaueHHS BiAjami BiJ MOYaTKy KOOPIUHAT JI0 0a30BOi TOYKHU-PAIKA Ta HOPMYyBaHHsS 0a30BOI0
psnka, D ta XB; BinnosingHo;

5. Buninenns Ionosaux KommonenT (Bimgmani Bix ¢ — 1 TOYKH 10 HOPMAJILHOI IUIOLMIMHK), Zj.

OcHoBa TpOLEAYpU TIONSATAE Yy TEPETBOPEHHI 3 TEPBUHHOI CHCTEMH KOOPIHHAT Y MPOMIKHY
NUISIXOM TOCIIJJOBHOTO TPOEKTYBaHHS Tila Ha HOPMaJbHY IUIOMIMHY, IO MPOXOJUTH 4Yepe3 MOYaToK
koopauHat. HoBa cucreMa KoopAHHAT OyIyeThCS TaK, IO B3I0BXK KOXKHOI 0Ci TIOCITIJOBHO 3a0€3MeUyEThCS
MaKCHUMaJIbHO MOJJIMBA ISl IBOTO KPOKY aucrepcis. OnHodacHO 30epiraeTbcss MOXKIIMBICTh TEPETBO-
PEHHS TOYOK-peati3alliii 3 MpOMi>KHOT Ha MEPBUHHY CHCTEMY KOOPAMHAT 3 HYJbOBOIO METOIMYHOIO TIOXHO-
KOt0. JIJisi MPOMIKHOT CHCTEMH B3/IOBXK OKPEMHX KOOPJIMHATHUX Oceil (Hamp., Zz) OTPUMYEMO HYJIbOBY
JCIIEPCiI0, TOA1 3MEHIITYEMO BUMIPHICTh MPEACTABICHHS IUISIXOM BIIKUIAHHS BIAMOBIAHMX KOMIIOHCHTIB,
a B3JIOBXK IHIIMX — TIPEICTABJICHHS 3a0€3Me4yeThCsl 31 3MEHIIEHUM YHCIOM OiTiB PO3PSIHOI CITKH i3
¢bikcoBaHO0 KOMOIO (Z;). ToOTO, KOOpIMHATH (Z3) HACTIIBKU MaJli, [0 HUMH MOXKHA 3HEXTyBaTH abo 0e3
BTPATH TOYHOCTI MPEACTABUTH MEHIINM YrciIoM OiTiB. OTKe, HOBa CUCTEMa KOOPIMHAT € €KOHOMHIIIIOKO.

A x3

Y

x1

x2

Puc. 2. Posmiwenns mouox y npocmopi.
IIpedcmaenenns gexkmopie y HOGitl cucmemi KOopournam Zyma Zp

Ha Buxoi 3HOBY BiI0yBa€ThCs IEPETBOPEHHS HA TIEPBUHHY CUCTEMY KOOPAMUHAT.

MopesiroBanHs i pe3yJabTaTH

JlocmipKeHHS TIPOBOIMIIMCH JUTsl HAIiBTOHOBHX YOPHO-OLIMX Ta KOJIBOPOBUX 300paxkeHb. PiBeHb
JICKOMIIPECIHHUX CIIOTBOPEHb BH3HaudaeThes koedimientoMm RSNR (3) (anrm.: peak signal to noise ratio).
Le imKkeHepHHid TepMiH, KU BH3HAYAE CITIBBIIHOMICHHS MK MAKCUMYMOM MOXIIMBOT'O 3HAYCHHS CHTHA-
JIy Ta MOTY)KHICTIO IIyMYy, IIIO CIIOTBOPIOE 3HAUYCHHSI CHTHANTy. 3a3BHYail BUMIPIOETHCS B JIorapu(pMidHii

mKam y genubernax. Haiipocrimie o0uncIoeThes yepe3 cepeanbokBaaparuine BiaxuiaeHts (M SE):
MSE — EEIE'FFJM}” (2)

mn

Je M Ta N — po3Mip 300paKEHHS MO BEPTHKAIl Ta TOPU30HTAJI BIAMOBIIAHO; X;j Ta f:; BXiJHE Ta

JIEKOMITpEcoBaHe 300paKeHHSI.
PSNR obunciroeTbest y BUTIISAII:

PSNR =10 lg %, 3)

ne k — KUTbKICTh OITiB, 110 BUKOPUCTOBYETHCS ISl KOJyBaHHS rpajalliii IHTEHCHBHOCTI 300pasKeHHS.
PesynbTaTu po6oTu anropurmy

Ha puc. 3 300paskeHo pe3yabTaT BUKOHAHHS IIPOrpaMH Ha TECTOBOMY 300pakeHHi ,, Lena’ posmipom
512x512 nipu 5 HelipoHax y nmpuxoBaHOMYy mapi; koed. komnpecii oimspko 13; PSNR=30.1697.
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Puc. 3., Lena” 512x512, 5 neiiponis, K, = 13,

Puc. 4. ,Lena_color”, 24 epadayii, 512x512, 5

PSNR=30.1697 netiponis, K, = 13, PSNR=29,2196
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O Color (24bit) © Color [24i)
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Puc. 5., Baboo” 512x512, 5 neiiponis, K, = 13, PSNR= Puc. 6., Baboo_color”, 24 zpadayii, 512x512, 5

21,2398

netiponis, K, = 13, PSNR= 20,70478

Pe3yabTaTu nopiBHsiHHS eeKTUBHOCTI po3podJieHoi nmporpaMmu
Ta IHIIMX eKCNePUMEHTAIbLHUX i KOMepUiiHUX NporpaM Ha 0a3i HelipOHHUX Mepek

Tabnuys 1

IIporpama

3o0paskeHHs

Po3mipHicTh

Koedinmient
Kommpecii

PSNR

Yac
HABYAHHSA

Bitmap coder

Lena gray

512 x 512

10.6

30,1697

45 cex

Image Compression With Neura
Networks 1.0 - Matlab source code
(http://mww.advancedsour cecode.com)

Lena gray

512 x 512

10.6

28.3182

18000 cex

Bitmap coder

Pepper_gray

256 x 256

30,3529

3 cex

Pe3ynbrat, oTpumanuii 3a Martepiasna-
mu cratti S. AnnaDurai, and E. Anna
Saro «Ilmage Compression with Back-
Propagation Neura Network using
Cumulative Distribution Function,
World Academy of Science,
Engineering and Technology 17 2006

Pepper_gray

256 x 256

29.04

188 cex

Bitmap coder

Lena gray

256 x 256

30,8081

5 cex

Pe3ynbrat, oTpumanmii 3a Martepiasna-
mu cratti S. AnnaDurai, and E. Anna
Saro «Ilmage Compression with Back-
Propagation Neura Network using
Cumulative Distribution Function,
World Academy of Science, Enginee-
ring and Technology 17 2006

Lena gray

256 x 256

28.91

182
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Otmxe, aHalli3 HaBEeJCHUX Pe3yNbTaTIB MOKa3ye, M0 BUKOpUCTaHHS Mepexx Mojeni ['eomerpuunmx
[TepeTBOpeHb 10 YLIUIBHEHHS 300pakeHb Ja€ MOKpAIleHi pe3yabTaTd (CHiBBIHOLICHHS AKicmbluac Hag-
YanHs) TIOPIBHSHO 3 ICHYIOUMMH METOJaMHU, IPUIOMY PE3yJIbTaTH KOMIIPECiT YOPHO-OUTHX Ta KOIbOPOBHX
300paKeHb BUSBUIIMCS CIIIBBUMIPHUME MK COOOO MPH OJMHAKOBUX NTOYATKOBHX YMOBAX.

BuchHoeku
1. Po3pobnenuit Meron, 10 TPYHTYEThCS Ha 3acajax HaBYaHHS Heiporonionux crpykryp MITI 3
BHUKOPHUCTaHHSIM TIPEJCTaBICHHS Yncen 3 (ikCOBaHOIO KOMOIO, 3a0e3neuye e eKTHBHE YIIUILHEHHS JaHHX,
30KpeMa Oe3 BTpaT iHdopMallii i MoXKe pO3TIIIATHCS SIK MOJANBIIHNA KPOK Y po3BHTKY mapamurmMu MITTI.
2. 3acrocyBanHs (QopmaTy uncen 3 (PIKCOBAHOIO KOMOIO TMOJETHIYE anapaTtHy peatizaiiio
Heitpomepesx MI'TI BHCOKOT MPOAYKTUBHOCTI 1 IIBUAKO/IIT.

1. Coanomon JI. Corcamue dannvix, uzobpasxcenuit u 36yka. — M.. Texnocghepa, 2004. 2. Osovski S Seci
neuronowe dla przetwarzania informagji. Oficyna wydawnicza Politechniki War szawskigj. War szawa 2000.
3. Christopher M. Bishop. Neural Networks for Pattern Recognition. Oxford University Press (1999). 4.
Kramer M. A. Autoassociative neural networks. Massachusetts inst. technology, dep. chemical eng., lab.
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METOJA 3ACTOCYBAHHSA CTAHIAPTY OPC
JJIA CHHTE3Y CUCTEM YIIPABJIIHHA
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Po3rnsinyTo cnocodu B3aemonii BOYyAOBaHUX CHCTeM 3 NMPOrpaMHHUM 3a0e3NedYeHHSAM
KOMII' I0TE€pPa, BCTAHOBJIEHO MepeBaru 3acrocyBanus crangapty OPC, npoanaiizoBaHo cnoco-
ou B3aemonii OPC-kiientiB i3 OPC-cepBepamu. locaimkeno OPC-cepBepu i 3aiiicHeHo
CHCTEMHHIT aHAJII3 MOKJIMBOCTEI 00 CUMYJISIii OTpUMaHHs/Tiepe1aYi JaHuX.

Some ways of interactions between embedded systems and software of PC, defined
benefits of using OPC-standard, analyzed the ways of interactions between OPC-servers and
OPC-clients. Investigated OPC-servers and implemented the system analysis of simulation
mode for a receiving/sending data.

Beryn
BinbimricTe aBTOMaTH30BaHUX CHUCTEM YIPABIiHHS OyIyIOThcS Ha 0a3i MPOMHCIOBHUX KOHTPOJIEPIB.
KonTposnepu perysroTs TEXHOJIOTIUHI apaMeTpH, aBapiliHi CUTHAIH; BOHH € 3aCO000M 3aXHCTY 1 OJIOKy-
BaHHs (HIWKHIA piBeHb cuctemu). OOpoOiieHa KoOHTposiepamu iHGOpMAIlsS MEPeaacThCs A0 KOMII'H0-
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