f =ty Ng),

e ﬁ{ﬁ',CO,CCAy} - BEKTOp BXiTHUX IH(QOPMAIIMHUX 1 KEPYIOUHWX CHTHAIIB,
f{Z, D} - BEKTOP KEPYIOUOro BIUIMBY IIOTCHIIAIBHO HEOE3IMEYHMX IIPOIIECIB;

NZN {N‘IN ’NiT 3’NTEA ’N‘n’ 1N‘|A ’Nio } - BEKTOp MapaMeTpiB CHUCTEMHU
ynpaBmiHHS MamuHUA. CHcTeMa aBTOHOMHO BHPINIYE 3aBIaHHS aJalTUBHOI
onTtuMmizaiii poOOYMX MapaMeTpiB MAaIIUHU. 3'SBISETHCS MOMXJIUBICTH OILIIHKH
Mpale31aTHOCTI BUKOHABYMX MEXaHI13MiB, IPOTHO3YBAHHS, MOHITOPUHTY CHCTEMH,
10 BKpail BaXKJIMBO HAa TEXHOTEHHO HEOE3MEYHNX 00’ €KTax.
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BUKOPUCTAHHSI METPUKU CUTHAJIIB JIUISI HABUAHHS
HEMPOHHOI MEPEXKI

B npoueci Bu3HaueHHs TUHaMIYHUX XapakTepuctuk (IX) BUMIpIOBaJIbHUX
ka"HamB THcky (BKT) 3 BUKOpUCTaHHAM HEWPOHHOI Mepexl BUHHUKAE 3ajada

aBTOMATUYHOTO BHU3HAYEHHS CTYINEHIO MOAIOHOCTI BUMIPSIHMX CUTHAJIB, TOOTO
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BU3HAYCHHS METPUKH (BiACTaHl MK curHaiamu) [1-5]. HaiGinem npoctuit kiac
METpPUK TOpiBHAHHS curHaiiB Ha BuxoJi BKT - 1e NOpiBHAHHS BUMIPSHUX
CUTHAJIB 3a ix (opmor0 Ajisi KOXXKHOTO MOMEHTY uacy. Hampukian, moxkHa
MOPIBHIOBATH MaKCUMAaJIbHE BIJXWJIEHHS aMIUTITYJ] CUTHATIB, ajge Taka METpHUKa
YyTJWBA 10 OJMHUYHUX BIAMIHHOCTEH B aMILTITYyJIaX CUTHAIIB. [HIIMM KpuTEpieM
OLIIHKK MOXXE€ CIYXHUTH CEpeIHbOKBAIPATUYHE BIAXWICHHS aMIUTITYJ CUTHAJIIB.
JlaHoMy MeTO/y BJIACTUBI HEJIOJIKU:

* BUCOKA YYTJIMBICTh JI0 CEPEeIHbOI BIIIMIHHOCTI CHUTHAJIB MO aMIUTITYIl, 110
MO3K€ MMPUBECTH 10 TOMUIIKOBOTO PE3yJbTaTy y BUMAAKY, KOJH CUTHAIN HE3HAYHO
BIJIPI3HSIOTHCS B CEPETHBOMY 10 aMILTITY/IL;

* BUMIPIOBAJIbHUM KaHaJ Ma€ pI3HY YYTJIMBICTH IO CIIOTBOPEHBb BXI1JHOTO
CUTHAJy Yy PI3HUX YaCTMHAX YAaCTOTHOTO J1alla30HY, 1110 MOB'S3aHO 3 aMILIITYAHO-
YaCTOTHOIO XapaKTePUCTUKOIO BUMIPIOBATILHOTO KaHATy TUCKY. 3 I[bOTO BUILIMBAE,
1[0 CIOTBOPEHHsI MOpPIBHIOBaHUX cUTHamMB Ha HU3bkux (0.01-5 I'm) 1 cepeanix
gactoTtax (5-20 ') OynyTh OinbminMu, HiXK Ha BUCOKHX (20-50 I'm).

Takum yMHOM, TaHA METPUKA HE MOKE BpaxoByBaTH pi3Hy uyTiuBicT BKT B
PI3HMX YaCTOTHMX CMyTax, a MpH TOPIBHSHHI JBOX PI3HUX CUTHAIIB 3 OUTUM
IITyMOM IIBU/IIIIE 32 BCE JaCTh BUCHOBOK IPO T€, III0 BOHU 30BCIM Pi3Hi.

[HIIMM TIAXOAOM € YacTOTHO-4yacoBa MeTpuka BxiaHuX curHaiiB BKT. [{ns

oJiep KaHHS JTaHOI METPUKU BXIJHI CUTHAJIA CIIOYATKY IMOCIIIOBHO TOKPUBAIOTHCS

HEBENMKMMH iHTEpBaJaMM 3 JesSKUM KpokoM A B waci i Y 110 wactori. V
KOXKHOMY 3 I[HMX IHTEpBalIB CUTHaN po3kiaaaerbess B pan Dyp'e, micas yoro
Oynyerbcst crnekTp (0e3 BpaxyBaHHsA (a3 dYacToTHUX ckiaanoBux). OTpumani
CIEKTPH 3aMUCYIOTHCS Y IBOBUMIPHUN MacuB (4ac, 4acToTa) - CHIEKTPOrpamy.
[lepeBaroro maHO1 METPUKM HAJ OINKUCAHOK BHUIIE € Te, M0 MOXHA
MOPIBHIOBATH 3HAYEHHS aAMIUIITYJ] CUTHATIB 3TiHO 3 JAHUMH PO CHPUAHATTS
BKT Tiei abo 1HImIOi 4YacToTHOi ckianoBoi. st gaHoro Metomy, sAK 1 IS
aMILUTITYJJHO-4aCOBOi METPHKU, TaK CamMO HEOOXI1JHO, 00 CUTHAJIM MICTUIIU

OJIHAKOBY E€HEprit0, TOOTO CEepeIHbOKBAJAPATUYHE BIIXWICHHS B CIEKTpax s
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BCbOTO CHUTHAJy MOBHUHHE OYTHM MIHIMAJbHUM. Y TMOPIBHSHHI 31 3BHYAWHOIO
METPHUKOIO B JIaHIM Mipi IPAKTUYHO BUPIIIYETHCS MPOoOIeMa MOPIBHSIHHS CUTHAJIIB
3 PI3HUMHU aMIUTITyJlaMd ¥ ypaxoByeThcsi HepiBHOMIpHa uyTiuBicTh BKT 1o
PI3HUX YaCTOTHUX CKJIAJIOBHX.

Jlnist TecTyBaHHSI IIbOTO METOy BU3HAYEHHS METPHUKH BXigHUX curHaiis BKT

OUTBII MPABUIBHO 3aCTOCOBYBATH MOAM(IKAIII0 JAHOTO METOJY: 3 CIIEKTPOTpamMu

MOCITIZIOBHO BHIIISETHCS KimbKa K 9acTOTHMX CMyr i B HHX BH3HAYAETHCS
CepeIHbOKBAAPATUYHE BIAXWICHHA. YacTOTHI CMyrW BHOHUPAIOTHCS HEOJIHAKOBOI
IIMPUHHU, TOMY IO 3MICTOBHOI iH(opmarii ans TexHonoriynoro npouecy BKT B
mexax O0...5Tm Oumeme, HDK y Mexax 20...40Im, omke # cMmyru B
HU3bKOYACTOTHINA 00J1aCTI BUOMPAIOTHCS BYKYUMHU, HI)K Y BUCOKOYACTOTHIM.

[lepeBaroto 1aHOro METONy € T€, IO CTa€ MOXJIMBUM IOPIBHSHHS BXI1JHUX
curnaiiB BKT, 06po6ieHux piabTpoM HU3BKHUX YAaCTOT JJII 3MEHIIECHHS KUTBKOCTI
BUMIpPIOBaJIbHOI 1H(popMamii. Taki CHUrHaIM MOKHAa MOPIBHIOBATH TIIBKH B THUX
YaCTOTHUX CMYyrax, Kl XapakTepHi IJs JaHoro craioro pexumy podoru TCO.
Takox y 11bOMy BUIaJKy HE OOOB'SI3KOBO 30€piraTv €HEpril0 CUTHAIIB Y BCbOMY
YacCTOTHOMY JIiala30Hl MpHU Mepexoji Bil oaHoro craimoro pexumy TCO no
iHmmoro. ITpu kopekTHOMY 30epeKeHH]1 eHeprii CUrHaldy B YaCTOTHIN CMy31 MOXHA
JOCUTh TOYHO BU3HAYUTHU CEPEAHIO BIAMIHHICTh CUTHAJIB B I cMmy3i. OgHuM 3
HEJIOJIIKIB METOIY € Majla PO3pI3HIOBAJIbHA 3/IaTHICTh SIK MO YacTOTi, Tak 1 3a
4acoM.

JUis 3MEHILIEHHA BIUIMBY LbOTO HEAOJIKY Ha SIKICTb POOOTH HEWPOHHOI
Mepeki Bechb 4YacTOTHUHM mgiama3oH BxigHoro curHanmy BKT po3OuBaeTncsi Ha
nekineka 7 cmyr. B 3amexHocTi Big X 3HAUMMOCTI IS XapaKTEPUCTHKH
TEXHOJIOTTYHOTO TMPOIIECY Ta TOYHOCTI BUMIprOBaHHA TUCKY B KaHaii TCO mmpuHa

dF, pi3Ha. AHAJOTIYHUM YMHOM BECh YACOBMM 1HTEpBAJ aHAII3y

KO>KHOI CMYT'U
MOAIOHOCTI BXIIHMX CHUTHAJIB pO30MBAETHCS HA 7 MiAIHTEPBAIIB Yacy 3 Pi3HOIO

IUPUHOIO dF, B mexax SKuX Oy/Je MPOBOAWTHCH MOPIBHSHHS CUTHATIB. Takum
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YUHOM, MOXXHA OTPUMATH CEpPEeIHE BIAXWIICHHS MiX BXigHumu curHaiamu BKT B
obJacti po3mipom XM

BusHaueHHs METPUKH aHAII3yeMUX BXITHUX J1i HEOOX1THO MPOBOJUTH B TPH
erami. Ha mnepmioMmy eram KoB3amuuM 3pi30M B IUIOMIMHI '"dac-dyacToTa"
IPOBOJUTHLCS TPyOuil momyk ekcrpemymy. [lpu #oro 3HaxomkeHHI TPOBOAUTHCS
TOYHE BU3HAUEHHS €JIEMEHTIB aHalli3y HUIAXOM OJHOYACHOTO YaCOBO-YaCTOTHOTO
aHai3y B 4aCOBOMY Ta YaCTOTHOMY cTpoOax - Apyruit etan. Crioyatky 0JHOYACHO
OIIHIOIOTHCS BCI MAaKCMMYMH, SIKI TIOTTAJId B CTPOO Hacy, 1 SKIIO 3HAWICHUN 3a
pe3ynbTaTaMu Tpy0o0i OIIHKK € MIMCHO HAWOUIBIIMM MaKCUMyMOM, TO Jall
MIPOBOJIUTHCA WOTr0 YTOYHEHHS YacCTOTHUM CTpoOOM. Tak fK BUXIAHUN CHUTHAJ
BKT mae ¢uykryanii sk 1o aMIUITY/l TaK 1 O YacTOTI, TO HEOOX1JHO POBOIUTH
YTOYHEHHSI MICLIE3HaXO/PKEHHSI MAaKCUMyMy BIJIHOCHOT METPHKH B MeXkaX JBOX
CyCiAHIX eJeMEeHTIB moJyisi '"wyac-yactota" - Tperid etan. Takum migxoaom
YCYBA€ETHCS HEOJHO3HAYHICTh OLIHKM KPUTEPIIO0 3YNMHUHKUA HaBYaHHS HEWPOHHOI
Mepexi.

[Ipy BHU3HAYEHHI JOKAJIBHUX MAKCUMYMIB BIJHOCHOI METPUKH HEHpPOHHA
MepeKa CIIOYaTKy HaBYAEThCA B YACTOTHIN cMy3i 7.5...15 ', me wHaitgacTime, sk
MOKa3aJIl JIOCHIPKEHHS, MAarOTh MICIIE SIBHO BHUPa)XXEHI PE30HAHCH BUXITHOTO
curHany BKT. HasBHICTh TakuxX pE30HAHCIB [103BOJISIE 3HAYHO CKOPOTUTH Yac

HaBUaHHA HeWpoHHOI Mepexi. [lpu 1BOMY KOB3awuui 3pi3  JIHIAHO

TIepeMillyeThCsl Bifl MOYATKOBHX 3Ha4yeHb uyacy Ta dactotn (° =0./ :O) 10
kinnepux. Ilicis BHU3HAYEHHS €IMHOTO MAaKCUMyMYy BIJIHOCHOI METPHKHU
MOPIBHIOBAHUX CUTHAIB BIH YTOUHIOETHCS B MeXaxX 4 CyCI/IHIX €JI€MEHTIB aHai3y.
[Ipu uboMy KOB3arOUMii 3pi3 (PIKCYETHCSA B LIEHTPI €JIEMEHTY aHAI3y A€ 3HAUAEHO
MaKCUMyM BIJTHOCHOI METPHKH 1 3JilCHIOE TMOBHHM o00epT. B pesynbraTi
aHaAJI3yIOThCS BIJHOCHI METPUKM B CYCIJHIX €JIEMEHTaxX JJisg BHUSBJICHHS iX
nepeMilieHb B CYCIAHI €JIEMEHTH aHali3y BHACHIAOK (QUIyKTyaliil BXiJIHOTO
curHary BKT. Takum unHoM 3a0e3meqy€eThCsl OJHO3HAYHICTh KPUTEPIIO 3YIMUHKU

HaBYaHHS HEWPOHHOI Mepexi pHU BU3HaYeHH1 nocTiitHoi yacy BKT.
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