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HENPOCETEBO ITOJAXO0/1 K PEIIEHHIO 3AJJAUHA
WIEHTUO®NKALIINA HECTAIIUOHAPHBIX IAPAMETPOB
TEXHOJIOTHYECKUX OFLEKTOB

PaccMOTpeHBI CyIIECTBYIOIE CIOCOOB! HICHTU(HKAIUH TEXHOJIOTHYECKHX O00BeKToB. Ilpemmoxen
HelpoceTeBOM TOAXOJ K PELIEHHI0 [AaHHOM 3aaud M IPOJAEMOHCTPUPOBAHBI PE3YNIBTATBHl €ro
IPUMEHEHHs Ha IpUMepe HIeHTH(HUKAIMY ITapaMeTpOB THIOBBIX AMHAMHUYECKUX 3BeHbeB. OOOCHOBaH
BEIOOpP apXHUTEKTYPHI U AITOPUTMa 00ydeHHs HelpoHHol cetu. M. 4. bubauorp.: 14 Ha3B.

KiroueBblie cjioBa: I/II[CHTI/I(bI/IKaI_II/IS{ TEXHOJOTHMYECKOT 0 Oﬁ'l:eKTa7 HeﬁpOHHaﬂ CE€Th, JUHAMHUYCCKHEC
3BCHbS.

IlocTanoBka mpoGgembl W aHAMU3 Jurepatrypbl. CoBpeMEHHbIE
TEXHOJIOTMYECKHE OOBEKTHl 4YacTO TIO/IBEPXKEHBI BHEIIHHM W BHYTPEHHHM
BO3MYILAIONIMM BO3AEHCTBUSM, UMEIOIINM CTOXaCTHYECKUI XapakTep, YTo, B CBOIO
o4epelib, MPUBOIUT K HECTAIMOHAPHOMY XapaKTepy U3MEHEeHHUs MX mapameTpos [1].
[IpumepoM MOTYT CIYXUTh CYIOBBIE 3JIEKTPOIHEPI€THYECKHE CHCTEMBL,
SIBIISIFOIIIMECS] CIIOKHBIMU JTUHAMHYECKUMH O0BEKTaMH, B KOTOPBIX OCYIECTBIISETCS
aBTOMAaTHYECKOE  YIPABJICHHE B3aMMOCBSI3aHHBIMH  BEJIMYMHAMM:  YaCTOTOH,
HaNpsDKEHWEM, II0TOKAMH AaKTHUBHBIX M PEaKTUBHBIX MOIIHOCTEH CHHXPOHHBIX
reseparopos [2, 3].

B cBsi3u ¢ 3TUM NIpH POEKTHPOBAHUU CHCTEM aBTOMATHUYECKOTO YHPABICHHS
OJHOM M3 OCHOBHBIX 33/1a4 CTAHOBHTCS 3aja4a MICHTH(HUKAIMU OOBEKTOB TAKOTO
knacca [1]. Hacrosimast craThsi MOCBSLIEHA HWCCIEIOBAHUIO BO3MOXKHOCTEH
NIPUMEHEHHUsT amnmapara WCKyCCTBeHHBIX HelponHbIXx cereit (HC) mpu pemenun
3a1a4 WIACHTU(HUKAINE TEXHOJIOTHYECKNX OOBEKTOB Ha NpHMEpe HACHTH(UKAINU
HECTallMOHAPHBIX MapaMeTPOB THUIOBBIX JHHAMHYECKMX 3BeHbeB. Cpeny IIaBHBIX
HEJIOCTATKOB CYIIECTBYIOIIMX CIHOCOOOB HUICHTU(DHUKAIIMK — OONBIION 00BeM
pacuetoB. I[lpumenenne ammapata HC mo3BONsIeT 3aMeTHO CHU3UTH 00BEM
BBIYHCIIEHHH, &, CJIEIOBATEIBHO, M YMEHBIINTH BPEMEHHBIE 3aTPAThI.

B mnacrosmee Bpemsi B 3amadax YNpaBlIeHHWS M, B YacCTHOCTH, B 3ajadax
neHTU(UKAUN HEHPOHHBIE CETH, KaK NPaBUIIO, HAXOAAT CBOE MPUMEHEHHE B BHIE
HEMpOCETEeBBIX AMYIATOPOB M mnpenukrtopoB [4 — 6]. MueiMu crnoBamu, HC
UCTIONB3yeTCsl Kak HelpocereBas Mojieinb oObekra ynpasieHus (OY) iambo kak
HeljpoceTeBass CHUCTeMa, MPOTHO3Upyolas JaneHeimee mnosegeHne OV,
OCHOBBIBAsICh Ha CHSTOW C 00beKTa BEIOOPKE (BXO/BBIXOM) [5].

OpHako, TOMHMO 3TOTO, Ha MPAaKTUKE I S(PEKTUBHOTO YIPABICHUS YacTO
HEOOXOAMMO OIPENeNsITh HM3MEHHMBIIMECS 110 BO3AECHCTBHEM BHEUIHUX JIHOO
BHyTpeHHUX (akropoB mapamerpsl OY [1]. Ouenp pacnpocTpaHeHa 3ajaada
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neHTU(HUKAMN HEN3BECTHBIX NMapaMeTpoB 00beKTa MPU U3BECTHOM €ro CTPYKType
(cuctema anrebpamdeckux oo quddepeHnuanbHeIX ypaBHeHui). Takoil 00bEeKT B
JUTEpaType UMEET YCIOBHOE Ha3BaHUE OEbIH SIIHUK.

CymecTByeT MHOXECTBO METOJIOB PEUICHHUS] TaKOW 3ajadud: anmpOKCHMAIUs
OV uepe3 npeAcTaBiIeHUE B BUJIE TUITOBOTO 3BEHA, LIEMU allepPHOINYECKUX 3BEHBEB,
uaeHTnUKaUsa Ha 0a3e passioxeHus nepenaTouHol QyHkuuu OY B psiabl, METON
HavMEHBIIMX KBazparoB W mpoure [7]. OHM HMET LEeNbI0 MOMCK (YHKIHH,
ammpokcumupyromield ganueiii OY. Kak yxke ObUIO CKa3aHO BHINIC, OCHOBHOM
HEJIOCTaTOK ATHUX METOJO0B — OONBIION 00BbEM BBIYMCICHUH W aHATUTUYECKHX
BBIKJIQJIOK, YTO JeJaeT MpoUeAypy HISHTU(QHUKAMK CIOXKHOW, a WHOrIa |
TPOMO3AKOM.

3amauy naeHTHHUKAIUNT MOXKHO PaccMaTpyUBaTh Kak 3ajady armipOKCHManuH
MHOTOMepHO! (DYHKIMH, KOTJa JJIsi BXOJHOTO BO3JIEHCTBHS HEOOXOJUMO TONYyYHUTh
3HaueHUsl AMHaMuueckux mnapamerpoB OVY. [lns pemeHus Takoro kjacca 3afad
nenrecoodpasHo ucnons3oBath HC [8, 9].

eab cTaTbu — CUHTE3 UCKYCCTBEHHOW HEHUPOHHOW CETH JJIsl pelIeHUs 3a/1ad
UIACHTU(DUKAIIMA HECTAIMOHAPHBIX TApaMETPOB TEXHOJOTUUECKUX OOBEKTOB Ha
MIPUMEpPE TUITOBBIX TUHAMHYICCKUX 3BEHBEB: AllEPUOMUYCCKIX U KOICOATEIbHBIX.

IpoexTupyembiii HefipoceTeBOl UAECHTU(DHUKATOP MOKEH ONPENEIATh BEKTOP
k03¢ ¢uimeHroB C MO HECKOIBKUM MOCIEIOBATEIBHBIM 3HAYCHUSIM BBIXOJHOTO U
BxojHOro curaaioB OV (puc.l).

X ¥

ov ¥

IInennidrmarop

<

Puc. 1. Unenrudukanms o0bexTa ypaBIeHUs

Pemenne 3asaun upeHTUGHUKAMKA PACCMOTPUM Ha NPUMEpE MACHTU(DHKAINH
KO3(GHUIMEHTOB yCWJIECHUS Kk, TIOCTOSHHBIX BpemMeHH 1 u koddduimenra
neMIipupoBaHuss & TUIOBBIX JWHAMHUYECKHX 3BEHBEB: AIEPHOJMYECKOTO U
KoJIe0aTeNbHOI0 C COOTBETCTBYIOMIMMH NiepeaTouHbIMy GyHKImsmu (I1D):
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W, (p):%, (1)

)
) Ty ®

HNnenTtudukanusi mapaMeTpoB amepHoIMYecKOro 3BeHa. B  kadectse
HCKOMBIX T1apaMeTpOB JUIsS arepHOANYECKOro 3BeHa BHIOpaHbl KOd((HUIHEHT
YCHIJIEHHSI k M TIOCTOSIHHAsI BpeMeHH 7.

Jlyumeit HelipoceTeBOH CTPYKTYpOU JUIS pEIICHUs MOMO00HBIX 3a/1a4 SBJISCTCS,
KaK M3BECTHO, MHOToC0iHbIN nepcentpod (MI]) [8, 10].

[poextupyemast HC momxHa onpenensats napamerpsl & u 7' 110 HECKOJIBKUM
TIOCIIE/IOBATENIbHBIM 3HAYEHHUSIM BXOZ0B M BbIxooB OVY. IlpumeM KomnmuectBo
3HAYeHWH BBIXOJA PAaBHBIM 5, M 3TO OyAyT MOCIEAHHE 5 3HAYEHHWH BBIXOIHOTO
curtaiza OY k MOMEHTY BbIxoJia nepexognoro npouecca (I1IT) B ycranoBuBImMiics
pexum ¢ marom Af. Ha Bxog OV Oynmem momgaBaTh €IWHWYHBIA CTYIIEHYATHIA
CUrHaj, Torna (aKkTUYECKH INPOEKTHPYEMbIH HAEHTU(HKATOP OyIeT BBINOIHATH
pacuet napametpos [1® OV no Buay ero III.

@opmuposarnue odyuaroueti u mecmogoi gvioopox. Jns ooyuenus HC npexe
BCEro HEOOXOAMMO CO3/aTh 00y4arouryto BeIOOpKY. C 3TOW IENhI0 IS KasKAOro

Habopa 3HaueHwit £k u T w3 numamasonoB k=1, 40, T =1, 40 mocrpoensr III1

aNepuoNUECcKOro 3BeHa u omnpeaeneHo BpeMs okoHdanus I1I1. IIpu atom BpemeHem
okonHuaHus IIIl cumTaercs Takoll MOMEHT BpPEMEHHM, IMOCIE KOTOPOro 3HAUYEHUE
BBIXOZHOW BEJIMUMHBI OTJIMYAETCSI OT YCTAHOBUBILETOCS 3HAUEHHs He Oojee, ueM Ha
5%. B pesynprare chopMUpOBaHBI J[BA MacCHBa: IepBbIi (MaccuB BxojoB HC)
cocrout n3 1600 BexTOpoB IMHOH 6 (5 mMOCIENHUX TUCKPETHBIX 3HAYECHHH
BBIXOJTHOW BEIMYMHBI W 3aJJaHHOC 3HAYCHWE BBIXOHOM BenmmumHbl OY), BTOpON
(MaccMB  JKelaeMbIX  BBIXOJOB) COCTOMT M3  BEKTOPOB,  COJAEPKAIIUX
COOTBETCTBYIOIINE 3HAYCHUS apameTpoB k u 7.

TecroBast BbIOOpKa CO37aBajiachk aHAJIOTMYHBIM 00pa3oM W comepxur 6241
BEKTOP.

OOyuaromass ¥ TecTOBas BBIOOPKM HOPMHMPOBAIUCH ITYTEM IPHBEICHUS
3HAYEHUI BEKTOPOB K HOPMAaJIbHOMY 3aKOHY Paclpe/ieIeHUs C HYJIEBBIM CPEIHUM U
nmcnepcueit, pasao#t 1 [11]. IIpuBenenue BeIMoNHsIIOCH IO hopmyre:

= ()

Op
rae P, — a1eMeHT HOPMUPOBAHHOTO BEKTOpa; P — 31eMeHT HOPMUPYEMOr0O BEKTOPA;
P — cpenHee 3HAUEHHE COOTBETCTBYIOIIMX DJIEMEHTOB BEKTOPOB OOydaromiei
BBIOOPKH; G p— CPEIHEKBAAPATHYHOE OTKJIOHEHHE COOTBETCTBYIOIIUX 3JIEMEHTOB

BEKTOPOB 00y4aroniel BHIOOPKH.
Onpeoenenue ancopumma odOyuenus. Ilocme GopMupoBaHUS OOydaroUeH U
TECTOBOI BBIOOPOK OBLIO MpoBeAecHO ob0yueHue ceTu. [Ipu 3TOM BakHOE 3HAUYCHHE
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HUMeeT SIBJICHHE Tepeo0ydeHus] ceTH. DTO sSBJEHHE INposiBisercs B ToM, uro HC
paboraer ¢ MHMHHMAaJbHOW ITOIPEIIHOCTHIO TPH MMOJade Ha €€ BXOJI BEKTOPOB
oOyuvatomieii BBIOOPKHM, OJHAKO BBIIAET HEBEPHBIH pe3ynbTaT IIpU  Iojayde
MIPOM3BOJIBHOTO BEKTOpa. OJTO O3HAYaeT, YTO CeTh 3aydmia IpUMephl, HO He
Hayuuiach pemarth 3ajaauy [8, 11].

OpHUM W3 METOJIOB CHU3UTH JIN00 n30ekaTh adekra nepeoOydeHus SBiseTcs
meron  perymspusanud  [8]. Ero cyre 3akiodaercsi B MUHUMU3AIUU
KOMOMHUpPOBAaHHOTO (pyHKIMOHANa KadecTBa OOy4YEHUs, KOTOPBI YUWTHIBAE€T HE
TOJBKO CYMMY KBaJ[paToOB OIIMOOK 00ydeHHs, HO M KBaapatsl Becos [11].

B naHHOM mccrieoBaHMM 3TOT METOJ pealn3oBaH B aiaroputMe JlesenOepra-
MapxkBapara ¢ peryaspusauueil nmo baliecy, KOTOpbI mMOKa3aJl HaWIyqIIui
pesynbrar npu obydernnn HC mpu MCHONB30BaHWM Pa3IMYHBIX alIrOpUTMOB [12 —
14].

Buibop cmpykmyper HC. Jlns peuieHWs TOCTaBJICHHOW 3a7add  ObLI
WCMONB30BaH NONHOCBA3HBI MII mpsimoro pacmnpoctpaneHus. CeTh paboTaer ¢
MEHBIIEH TOrPeNIHOCTHIO MPU UCTIONB30BAHUU JIBYX CKPBITBIX cioeB. J[is kaxkmoro
HeWpoHa CKPBITHIX CJI0eB B KadecTBe (QyHKumu aktuBanuu (DA) ucronb3oBaHa
jorucruieckast QyHKIusI, a Ik HEHPOHOB BBIXOIHOTO CJIOS — JIMHEHHAS (QYHKIIUSI.

Jlns  onpeneneHuss 4yucia HEHPOHOB B CKPBITBIX CJIOSIX HMCIIOJIBb30BaH
crenyronmii  crtoco6. [loctpoenst n obydenst HC mist pasHbIX KOMOWHAIMNA
KOJIMYECTBA HEWPOHOB B KaXXJOM ciioe u3 auanazoHoB 10 — 20. B kaxaoMm ciaydae
BBIJIEJSUTUCH 4YeThIpe (yHKIMOHANa KadecTBa pabOTHI CeTH: IMIMpWUHA pazdbpoca
a0COJTIOTHON MOTrpemHOCTH (pa3HMIA MEXKAY MaKCHUMaJbHBIM M MUHHUMAaJIbHBIM
3HAYEHWsIMH) Ha TecTOBOW BbIOOpke (st kK m T) W cpemHssl OTHOCHUTEIbHAS
norpemHocTh (01 k u 7). Jlanee aHanmu3upoBasiMch MaTpuIlbl pa3dpoca U cpeqHen
OTHOCHTEJIFHON TMOTPENIHOCTH, 0 KOTOPHIM OIpeesieHbl HaNMEHbIINE 3HAYCHUS
(YHKIIMOHAIOB W KOOPJMHATHI 3THX ToueK. KoopanHatamu SIBISETCS KOJMUYECTBO
HEWpOHOB B MEPBOM M BTOPOM CKPBITHIX CNOSX. M3 MOMy4eHHBIX CTpyKTyp Obuia
BbIOpaHa ontuMainbHas, a umMeHHo — HC c 14 neiipoHamu B mepBoM u 15 —
HeWpOHaMU BO BTOPOM CKpPBHITOM ciioe. UHCIIO BXOJOB CEHCOPHOTO CIIOsl paBHO O,
BBIXOJTHOTO — 2.

Obyuenue HC. HC oOyumnace 3a 600 osmox oOyuenusi. CymmapHas
KBaJpaTH4Hasi omMOKa oOyueHHs (CyMMa KBaJpaToB OMIMOOK S,,) COCTaBmia
9.93-10™*. Ha puc. 2 mpuBeCH TpaduK mporecca 00yICHuUS.

Ilposepxa xavecmea udenmugpuxayuy. CpelHee 3HAUCHUE OTHOCUTENBHOM
norpemHocTH Koaduiuenta ycwienus pasHo 0,11% u mocTrosiHHOW BpeMeHH —
1,72%. OpnHako OCHOBHBIM IIOKa3aTeJeM KadecTBa HICHTH(UKAIMU SIBISETCS
MaKCHMaJlbHasl CTEIIeHb COBIIAJIEHHsI TIEPEXO/IHBIX MporeccoB peanbHoro OV u ero
MOJIETIM, TIOCTPOEHHOH C  WCIIOJIb30BAaHMEM TMOJYYEHHBIX B  pe3yibTare

UACHTU(UKAIMKA TIapaMeTpoB i-ro Habopa Kod(p(QHIMEeHTa yCHIeHHs k' W

nocrostuHol Bpemenu T . Tlepenatounas GyHKIUs TAKOH MOJENTU UMEET BULL;
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W (p) =) 4)

T'()p+1
100 200 300 400 00 GO0
BmozEa

Puc. 2. IIporecc o6yaerns HC

Jlns mpoBepkH KadecTBa HEHPOCETEBOro HAEHTH(UKATOpa CpaBHEHHE OBLIO
MIPOBEICHO IO BCei TecToBOW BhIOOpKe. Kpurepuem kauecTBa BHIOpaHO cpenHee
3HAa4Y€HHE OTHOCUTENBHOW IOTPEIIHOCTH € , paccuuTaHHOe NpH cpaBHeHun OY (1)
1 uieHTU(UKAIUOHHOU Mojienu (4) o dhopmyoe:

1 N

Yn _yi”‘
n=1 Yn

-100% , (5)

rae N — xonuuectBo orcueroB II1; y, — n-it orcuer III1 OV; y i,, — n-# orcuer I1I1
UIACHTU(PHUKAIIMOHHON MOJICIH.

Cpennee 3Hauenue € cocraBuio 0,3835 %.

Crpykrypa CIPOEKTUPOBAHHOTO HEHpOCETEeBOro uaeHTUHUKaTopa
MIpeJICTaBIICHa Ha pUC. 3.

(=
X Encx £ B b G

Hefipounaa N Enox
¥ popmupoBaHua |::3 HOPMATHI Al HHE :> CETE —y| AEHOPMATHIAIHH ::>

EXoma

Puc. 3. Crpykrypa uiaeHTH(HKAaTOpa HA OCHOBE HEHPOHHOMH CETH

Ha puc. 3 ob6osnaueno: X, Y — BekTopsl BXOIOB M BbIX0oJ0B OVY; [ —
COBMEIIEHHBII BEKTOp BXO0B M BbIxonoB OV muHoi 6, BXox uaentudukaropa; 7,
— BBIXOJHOW BEKTOp HOPMHPOBAaHHOrO BeKTOpa Onoka HopMmammzauuu; C, —
BoixogHoir Bekrop HC; C — BeKkTOp HMIACHTH(OUIMPYEMBIX IapaMeTpoB (BBIXOX
UACHTU(PHUKATOPA).

Bbnok dopmupoBanus Bxona coiepxut 4 Olioka 3a/epKKH, B pe3yJIbTaTe Yero
Ha BBIXOJE OJIOKa (OpMHUpYETCs COBMENIEHHBIH BEKTOp [/, colaepiKaluii TeKyIiee
3Ha4Y€HHE BXOJHOI'0 CUTHAJIA U 5 TOCIEIHNX 3HaueHHH BbIxoqHoro curuaita OY. B
0JI0Ke HOpMaJHM3alMM BEKTOp [, pacCUMTHIBAaeTCs Ha ocHoBaHMM Qopmyinsl (3). B

106



0J10Ke AeHOpMasH3alu BekTop C paccuuTsiBaetcs u3 BekTopa C, , OCHOBBIBASCh Ha
obOpatHoOl opmye:

P=

Po,+P|. (6)

Takum  oOpazoM, pemieHa 3ajJada  HEHpOCETEBOHW  WACHTHU(HUKALMH
anepuoJUUecKoro  3BeHa, IpPUYEM  pacCUMTaHHbIE  3HAYeHHst  Oepyrcs
TIOJIOKUTEIBHBIMH, YTOOBI HM30€XaTh BO3MOXKHOTO IIOSIBJICHHSI OTPUIATEIIHHBIX
3HaYEHUH MapaMeTpoB.

HNnentnpuxanus napamMeTpoB KojedaTeJbHOro 3BeHa. B kauecTBe
HCKOMBIX TIapaMeTpoB Il KojiebaTenbHOro 3BeHa BHIOpaHsl mapameTpsl 11D (2), B
YacTHOCTH, Kod(ddurueHT ycunenus k, moctosHHash BpeMeHH T U KOI(pPHUIMEHT
neMIiipupoBaHus &,

Bei6op cTpykTypbl U hopmupoBaHHe oOydaromield U TECTOBOW BBIOOPOK IS
KoJIeOaTeNbHOrO 3BEHA BBINONIHEHBl AHAJIOTMYHO TOMY, Kak OBbUIO OMHMCaHO B
npeasiaymeM pasaene "VMneHtudukanys mapaMeTpoB arlepHoIMYecKoro 3BeHa'.
Pasnuna B opmupoBanuu oOydaromeld U TECTOBOW BBHIOOPOK COCTOHT B TOM, YTO

ObUTH BEIOpPaHBI 3HAYCHUS U3 quana3oHoB: k=1, 20, T =1, 20, £ =0, 1, a yucno

TIOCJIEIHUX JIMCKPETHBIX 3HAYEHUH BBIXOJHOTO CUTHAJIa, 10 KOTOPHIM MPOU3BOIUTCS
naeHTuuKanus, npuHaTo paBHeIM 10. Takoe yBennueHHWe IUCKPETHBIX 3HAUCHHH
BBIXOZIHOI'O CHTHAJIA IPOAMKTOBAHO TeM, 4to rpaduk I1I1 konmebaTtenbHOro 3BeHA
numeeT Oosee CIOKHYI0 (POPMY, YEM arlepHoOINIECKOro.

Kpome Toro, B nmanHom ciyuae baiiecoBa peryssipusanusi rmokasaia XyIIIHA
pesynbratr 1 HC obyuanace npu nmomomiu anropurma Jleenoepra-Mapksapara.

B utore noctpoena HC ¢ TpeMs CKpBITBIMU CIOSIMU IO 13 HEMPOHOB B KaXKA0M
u ¢ 3 HelipoHaMH B BBIXOIHOM ciioe. B kadecTBe pyHKIMU aKkTHBaIMy HEHPOHOB
CKPBITBIX CJIOEB BBIOpaHa TaHI€HIMANIbHAST (DYHKIMS, 2 BEIXOIHOTO — JIMHEHHAsL.

Oo6yu4atomiast BeiOopka umeet aiuHy 2000 BekTopoB, TectoBas — 3500. Bxoabt
1 BeIxoi6l HC HOpMUPOBAITUCh aHATIOTHYHBIM 00pa3oM 1o dopmyie (3).

HC obyumnace 3a 5000 snox oOydenus. CymmapHasi KBaJpaTHIHAsI OLIMOKa
obyuennss (cymMma KBagpaToB ommOoK S,) cocraBmma 1,08-107°. Ha puc. 4
TIpUBEJIeH TpaduK nporecca 00y4eHuUs CETH.

IMpoBepka kauecTBa HICHTH(PHKAMK TaKXKe MNPOXOAWIA MO AHAIOTHH C
aneproJUUECKUM 3BEHOM. KpHUTEpHUEM KadecTBa ObUTO BHIOpPAHO CpelHee 3HAuYeHHE
OTHOCHTEJIFHON HOTPEUIHOCTH € , paccuuTaHHoe no Qopmyne (5) npu cpaBHEHHH
OV (2) u uneHTuhUKAIMOHHON MozaeH (7)

i k' (¢)
w,' = . (7
O p?r2e () pe
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Puc. 4. IIporecc o0ydeHns cetn

CpenHue  3HaYeHUS  OTHOCHTENBHOM  MOTPEUIHOCTH  WISHTH(HKAIN
K03 dHIMEeHTa YCUIISHUS, TOCTOSHHOM BpeMeHn U KoadduimenTa neMnpupoBaHus
cootBeTcTBEeHHO paBHbl 0,77 %, 3,88 %, 3,12 %. OnHako, HECMOTpSI Ha BBICOKYIO
morpentHocts, cpapaenue I111 peanproro OY u ero UACHTHQUIUPOBAHHON MOJIEITH
MOKa3aJI0 Xopomuil pe3ynsraT. CpefHee 3HAUEHHE OTHOCUTEIBHON IMOrpPEeIIHOCTH
€ cocraBmiio 0,8118 %.

BoiBonpl. TakuM o0pa3oM, B pe3ynbTare NPOBEACHHSX HCCIIEI0BaHUH
cO3JaHbl M OOydYeHbl HEWpOHHBIE CeTH, Ha 0a3e KOTOPHIX IOCTPOEHBI
UAEHTU(HUKATOPH! THUIIOBBIX JIMHAMHYECKUX 3BeHbeB. (OOOOIIEHHAs CTPYKTypHas
cxema naeHtudukaropa Ha 6aze HC npusenena Ha puc. 3.

[MpennoxxeHHBId MOAXOA MOXET OBITh TNPUMEHEH IIpU HACHTU(HUKALIH
O0BEKTOB C U3MEHSIOIUMHUCS TapaMeTpaMy ISl TOBBIIIEHUS TOYHOCTH
yrpasneHus. [lepcrieKTUBHBIM sIBJIsieTCss pa3paboTka Ioxxona K HeHWpoceTeBOit
nIeHTU(HUKAUN TEXHOJIOTMUECKUX 00BEKTOB B MPOLECCE HKCIUTyaTaI|H.

Cmucox Jsmreparypbl: 1. [Jemmxkun 4.3 Anantanus u oOydeHHe B aBTOMAaTHYECKHX CHCTEMax
[ A.3. oinkun. — M.: Hayka, 1968. — 399 c. 2. Kouopamenxo FO.II. Cucrema aJanTHBHON
UICHTU(GUKALNH MHOTOCBS3HBIX 00bekTOB / FO.I1. Konopamenxo // Tpynst HKU. — Hukomaes: HKU. —
1978. — Ne 137. — C. 90-92. 3. Tkauenxo A.H. VccnenoBanme Ha [[BM cucremsl aganTuBHOM
UACHTU(UKAMN TypOoreHepaTopa Kak IBYXCBsA3HOro oovekra / A.H. Txauenxo, FO.Il. Konopamenxo,
A.II. T'ypos // Kubepuernka Ha MopckoM Tparcmopre. — 1979. — Ne 8. — C.116-120. 4. Maxomuno K.B.
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Heiipomepe:xeBuii miaxin no pimenHs 3agaui ineHTudikanii HecranioHapHux nmapamerpis
TexHoJoriunux 06'exris / F0.I1. Konaparenko, E.B. I'opauenko // Bicank HTY "XIII". Tematnunnit
BuIryck: InpopmaTuka i MonemoBanss. — Xapkis: HTY "XTIII". —2010. — Ne 21. - C. 102 — 109.

PosrmsHyTi  icHyloWi cmocoOMm  imeHTH(IKamil TEeXHOJIOTIYHHX O00'€KTiB. 3ampornoHOBaHHI
HelipoMepexKeBUH MIAXIA N0 pillleHHs JaHol 3a/adi i IPOeMOHCTPOBaHI Pe3yJIbTaTH HOro BXKUBAHHS Ha
npuKIaAl ineHTHdIKalil mapaMeTpiB THIOBHX JHHAMIYHHX JaHOK. OOrpyHTOBaHHMIT BHOIp apXiTEeKTypH i
ITOPUTMY BUEHHs HelipoHHOI Mepexi. In.: 4. bibmiorp.: 14 Ha3B.

KutrouoBi ciroBa: ineHTHIKALS TEXHOJIOTIYHOr 0 00'€KTY, HEI{pOHHA Meperka, TMHAMIYHI JTaHKH.
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Neuronets going near decision of task of authentication of non-stationary parameters of
technological objects / Yu.P. Kondratenko, E.V. Gordienko / Herald of the National Technical
University "KhPI". Subject issue: Information Science and Modelling. — Kharkov: NTU "KhPI". — 2010.
—Ne.21.—-P. 102 -109.

The existent methods of authentication of technological objects are considered. The HeiipoceTeBoit
going is offered near the decision of this task and the results of his application are shown on the example
of authentication of parameters of model dynamic links. The choice of architecture and algorithm of
teaching of neuron network is grounded. Figs.: 4. Refs.: 14 titles.

Keywords: authentication of technological object, neuron network, dynamic links.
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