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BUKOPUCTAHHS IMITYJIbCHUX HEMPOHHUX MEPEX Y
PO3II3HABAHHI TMHAMIYHUX OBPA3IB

BiHHUIBKWIT HAITIOHABHUHM TEXHIYHAN YHIBEPCUTET

AHoTauis

Posensdaromscs 0cobnueocmi 6UKOPUCTNAHHA CRAUKIHZ0BUX IMIYIbCHUX HEUPOHHUX MEPeXNC ONsL PO3NIZHABAHHI
OUHAMIYHUX 00pA3i6, PO32ISIHYMI MOOEL IMIYIbCHUX HEUPOHIE Ma Memoou MOOEN08AHH, IX 0COOIUBOCHII.
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Abstract

The article considers the peculiarities of the use of spiking impulse neural networks to recognize dynamic images,
considered models of impulse neurons, and methods of modelling, their features.
Keywords: Spinking neural networks, impulse neuron, recognizing, forecasting.

ry4yna nwetiponna mepexka (LILIHM) — me maremarudHa MoOzeNnb, a TaKoX ii MporpaMHa Ta amaparHa
peautizaiis, moOyA0BaHi 32 MPUHIUIOM (YHKIIFOBAaHHS 010JIOTIYHUX HEMPOHHUX MEPEX — MEPEXK HEPBOBUX
KJIITHH J)KUBOTO OpraHi3my. bionoriuyna HelipoHHa Mepeka CKIIaAaeThes 3 TPYIH a00 JIEKiIIBKOX TPYI XiMi4HO
a00 (YHKIIOHAILHO MOB'sI3aHUX HeEWpoHiB. OJMH HEWPOH MOXe OYyTH MOB'A3aHUN 3 OararbMa IHIIUMHU
HelipoHaMH, a 3arajibHa KiIbKICTh HEHPOHIB Ta 3B'SI3KiB MK HUIMU MOXXE OYTH JIyXe BEITHKO0. 3B'I3KH, AKi
HA3WBAIOTHCS CHHAIICAMHU, SIK MPABHIIO (DOPMYIOTHCS BiJl aKCOHIB IO ACHIPUTIB, X0Ua JACHAPO-ISHAPUTHIHI
MIKPOCXEMH Ta iHMI 3BSI3KM € MOXKIMBUMHU. KpiM eleKTpHuHOI nepefadi CHrHaNiB, TAaKOXK € iHII (hopMu
niepeadi, sIki BIHUKAIOTh 3 HEHPOTPaHCMITEPHOI TU]y3ii, i MAIOTh BILTUB Ha €NIEKTPUYHY Iepeady CUTHAIIB.
Takum yrHOM, Gi0JIOTiUHI HEWPOHHI MEPEXi € HaI3BUYAHO CKiIagHuMu [1].

HITy4Huit iHTENEKT i KOTHITHBHE MOJICIIOBAHHS HAMAraroThCsl IMITYBaTH JIesIKi BIIACTHBOCTI 010JIOTIYHUX
HEMPOHHMX Mepek. X0U BOHH i aHAJIOTIYHI B CBOIX METOJIaX, Mepllia Mae Ha METi PO3B's3aHHS KOHKPETHHX
3aBJlaHb, a JPYyTe CIIPSIMOBAHE HA CTBOPEHHS MaTeMaTHYHUX MO/eIel 010JI0TUHUX HEHPOHHHUX CHUCTEM.

VY cdepi MTyyHOTO iHTENEKTY ITYYHI HEHPOHHI Mepexi OyJI0 YCHILIHO 3aCTOCOBAHO AJIsl PO3ITi3HABAHHS
MOBJICHHSI, aHaJli3y 300pa)KCHb Ta aJalTUBHOTO KEpyBaHHsS, JJs TOro, 00 MOOyAyBaTH Tak 3BaHUX
MPOrpaMHUX areHTIiB (B KOMIT'TOTEPHUX 1 Bijieo irpax) abo aBTOHOMHUX poOoTiB. Ha manwmii dac, OuIBIIICT
PO3pO0JIEHHX IUTYYHUX HEHPOHHUX MEPEX AJIS IUTYYHOTO 1HTENEKTy 0a3yloThCsl Ha CTATUCTHYHHUX OLIHKAX,
KJIacUQiKallii, onTUMi3allii Ta Teopii KepyBaHHSL.

ImmynecHa HelipoHHa Mepexka — Tpere mokoniHHg LIIHM, sike BingpisHs€Tbes Bij OiHapHMX (Tepiie
TIOKOJIIHHA) 1 4acTOTHUX / mBUAKICHUX (Apyre nokomiaHs) HIHM TuM, 1110 B HbOMY HEHPOHU OOMiIHIOIOTHCS
KOPOTKHMH (y 0i0JIOTIYHHX HEHPOHIB — OMU3BKO 1-2 MC) iMITy/IbcaMH OJHAKOBOI aMILTITYAH (Y G10710TiYHHX
HEWpoHiB - 61u3bko 100 MB). € HaiibibI peaticTHYHO0, 3 TOUKH 30py ¢iziosorii, moaesuto IHC [2].

IMmynbcHI-CIaWKIHTOBI  HEHpPOHHI MepeXi SKHaKpalie MigXoAaTh s BUPIMIEHHS 1poOieMu
pO3mi3HaBaHHS AMHAMIYHUX 00pa3iB Ta MaroTh PsAJ BWKIMBHX IEpeBar HajJ HEHMPOHHHUMH MeEpexamu
MUHYJIOTO TTOKOJIIHHS:

- € JWHAMIYHVMH, a 3HAYUTh BIAMIHHO WiAXOIATH ii poOOTH 3 JMHAMIYHHMHU IPOLECAMU
(po3mi3HaBaHHS MOBH 1 AMHAMIYHHUX 300pakeHB);

- NIATPUMYIOTH 0araTto3ajauHiCTh, a/pKe BXIJAHI JaHI OOpOOJSAIOTBCS B HEHPOHHOT Mepexi 3
3BOPOTHUMH 3B'I3KaMHU, a Pi3Hi TPYITH 3YUTYIOTh HEHPOHIB MOKYTh OYTH HaBUYCHI Ha PIllICHHS Pi3HHUX 3aBJ/IaHb;

- 37aTHI 34IHCHIOBATH pO3Mi3HaBaHHS 3 mependadeHHsIM (TOOTO HE OOOB'I3KOBO BOJIOJITH IMOBHOIO
iHpopMarriero mpo 06'ekT a00 3HATH pe3yIbTAT MPOIIECY);

- TIPOCTO HABYATH, TAK SIK JOCHTh HABYMTHU TUTHKU BHXIi/IHI 3UUTYBaIbHI HEHPOHH;

- MarTh HiJBHUIIEHY NPOIYKTUBHICTH 00pOOKH iH(popMalii i CTIHKICTh mepe] MepelKoJaMu, TaK sK
BUKOPUCTOBYIOTh TUMYACOBE HaJaHHS iHPOpMAIIii;

- BHMAarae MEHIIOTO YMClia HEWPOHIB, TaK SK KOXEH HEHPOH IMITyJIbCHOT HEHPOHHOI Mepexi 3aMiHIoE
JBa HelpoHa (30yKyBaJIbHHUH 1 TalbMiBHUI) KITACUYHOI IITYYHOI HEHPOHHOT MEpexi;



- MaloTh BHCOKY IIBHAKICTH POOOTH 1 BEIMKHUHN MOTEHINAN PO3MapajieIOBaHHA, TaK K JJIA Iepeaadi
IMIyJbCy HEOOXiHO BinpaBuTH auie 1 6it;

- MOXYTh HaBYATHCS B IPOIlECi poOOTH.

Haii6inpm momineHi 001acTi 3aCTOCYBaHHS IMITYJIbCHUX HEHPOHHUX MEpPEeX — IIe po3Mi3HaBaHHS 00pa3iB,
3BYKIB B cpepi mpoTe3yBaHHsI, pPOOOTOTEXHIlll Ta TEJIEKOMYHIKAIifX, 8 TAKOK MPOTHO3yBaHHSI.

[Mpuanun po6oTH 300pakeHo Ha PUCYHKY 1, BiH MOJSTae y TOMy, IO MEpeka OTPUMYE Ha BXOAM CEPIiro
IMITyTTBCiB 1 BHJA€ IMIyIbCH HA BHXOXI. Y KOXXHY MUTh KOXKCH HEHpPOH Mae JesKe 3Ha4deHHs (aHajor
EJIEKTPUYHOTO TIOTEHIliaTy ¥ O10JI0TI9HNX HEUPOHIB) 1, SIKIIO 1€ 3HAYEHHS MEPEBUIIy€E TTIOPOTOBE, TO HEUPOH
MOCWJIA€ OJWHOYHUH IMITyJIbC, TiCTSl YOro MOro BiacHE 3HAYCHHs MaJa€ OO PiBHS HIDKUYE CEPEeIHBOrO
3Ha4YeHH: (aHAJOoT Tporecy peabiniTamii y 610J0TiYHIX HEHPOHIB, Tak 3BaHUN pedpaKkTepHHil epion) Ha 2-
30 mc. [Ipu BuBeneHHI 31 cTaHy piBHOBaru MOTEHIial HEWPOHA MOYMHAE TIABHO MPAarHyTH 0 CEPEAHBOTO
3HaueHHs [3].

MpuxoBsaHHA

BuxigHmi BuxigHi curnanu

Bxiasii
XIAHI CHrHanM1 wap

[

'Ef
=

- T

Pucynok 1 — IMnynscHa HelipoHHA Mepexa

IcHyrOoUi Mozeni IMITyTbCHAX HEWPOHIB MOXKHA PO3JIUTHTH Ha JIBi rpynu. Moens 0i0J0riyHOTO HelpoHa
300paxkeHO Ha pUCyHKY 2 [4, 5].

e  Moeni npoBiHOCTI — MOIOHI MPOIECY POOOTH I0HHMX KaHAIB:

Mopens XomKKiHa - XaKcii;

Mogens DxikeBiua;

Mopens ®itixpto - Harymo;

Mopnens Xingmapiia - Poysa ;

Mouens Moppica — Jlekaps;

Mogens Yincona — KoBana;

Mopnens 'ansBec — JI€xepOaxa;

BaratokamepHa MOJIENB;

KabenbHa Teopist JeHIPUTIB.

. Mo;:[em MOPOBOI0 3HAYCHHS — MOPOKYIOTh IMITYJIBC IPH IIEBHOMY PIBHI HAIIPYTH:
1. Mogens «lHTErpYyBaTH-I1-CIIPAIIOBATIY,
2. Mopenp «lHTErpyBaTH-1-CIpalfoBaT» 3 YTiUKaMHU.
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Pucynok 2 — IMmynscHUiT HEUpOH
Apxitekrypu IMHC MoxHa pO3IiNUTH HA HACTYIIHI TPYIIH:

1. Heiiponna Mepexa mpsMOro HMOUIMPEHHS — JIaHi MEepealoThCsl CTPOro B OAHOMY HANPSMKY: Bif
BXOJIiB JI0 BUXO/IiB, 3BOPOTHI 3B'SI3KH BiJICYTHI, a 00poOKa MOXKE MPOXOANTH 110 Oe3.idi mapiB;

2. PexypeHTHa HelipoHHa Mepeka— OKpeMi HEHpOHH / MOMyJALii HeWpOHIB B3a€MOJIIOTH OJUH 3
onHUM, TOOTO € 3BOpOoTHM 3B's30k. IIIHM Takoro Buiy BOJIOJiIOTH BJIACHOKO JIMHAMIKOKO 1
BHCOKOIO 00YHCJIFOBAILHOI 3aTHICTIO;

3. 3wmimana HeiiporHa Mepexa — BcepenuHi IIIHM geski momynsamii HEHpOHIB HaNeXaTh 10 BHAY
HIIP, a neski — no PHC. B3aemomist Mixk MOMyJIALISIMA MOXE OYTH SIK OJHOCIPSMOBAaHUM, TakK 1
B3a€EMHHM.

1. CunxpoHHE MOPYIIEHHS JIAHIIOTa - SIBIISIE COOOI0 OaraTomIapoBy JAHINIOT, B SAKil iMITyJIhCHA
AKTUBHICTh MOYKE IOIIMPIOBATHUCS Y BUTIISAI CHHXPOHHOI XBUIII TIepe/iayi MavyoK iMITyJIbCiB BiJ
OJIHI€T TOMYJIALIT 0 TOJAJIBIIION;

2. PesepByapni oOuncnenns - pesepByapHa IIIHM ckiamaerbes 3 pesepByapa, BUKOHAHOTO IO
PEKYpPEHTHOMY YBa3i, i BUX1THUX HEUPOHIB.
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