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AHHoTauua. OueHuBaeTcA 3GPEKTUBHOCTb NPUMEHEHUA MOOUPULMPOBAHHOM HEMPOHHOW CETU
U-Net npu noncke oTAnUmMin Ha 306parkeHUAX, CGOPMUPOBaAHHDBIX B pa3HbIX CMIEKTpasibHbIX 0bacTaAx:
BUOMMOW 1 paAM04acTOTHOM. B HEMPOHHO ceTu BbIMoHEHbI MOAMPUKALIMM CBEPTOUHBIX CII0EB Ny TEM
3aMeHbl 6710KOB CBEPTKM Ha HeMpPOMopdHbIE MUKPOBMOTOrMYecKue AYeiKn, KoTopble MOCPeaCcTBOM
ynpaefiaeMoro npowecca 6MoKOPPO3MM HYACTUHHO PA3PYLLAIOT AYEUCTYI0 CKENTIETHYI0 CTPYKTYpY
M U3MEHSAIIOT CBOIO NPOBOAMMOCTbL. PaspaboTaHa npoueaypa 06y4veHns MoanpuLmpoBaHHOM HEAPOHHOM
CEeTW, OCHOBaHHasA Ha CTUMYNALUUN BaKTepuUasnbHOro C/10A, OJ1f KOPPO3UOHHOMO paspyLUeHnn
NPOBOAALLMX KOMMOHEHTOB. AHanM3 GyHKLMOHMPOBAHUA MOKa3an BbICOKY 3PeKTUBHOCTb
KOHOUIrypUpoBaHNA HeMpoCceTeBLIX 3/IEMEHTOB U UX CMOCOBHOCTL 06pa3oBbIBaTb CBA3AHHbIE
aKTMBHbIle CTPYKTYpbI. BbiABNeHHas 0cobeHHOCTb HEMPOCETEBOM AYEMKN NMPUBOAUT K BOSHUKHOBEHMIO
aBTOreHepaLymn CUrHasoB HeMPOHHLIMU €AUHMLLAMM, YTO [ieSlaeT BO3MOMHbLIM 06paboTRY NpoxoALLen
yepes ceTb MHPOPMaLIMM He TOSIbKO B MACCUBHOM PEHMME, HO U MyTeM B3aMMOLENCTBMA C JIOKaNIbHOM
3/IEKTPUYECKOM aKTUBHOCTBIO. iccrnejoBaHWe FreHepUPYEMbIX aKTUBHOCTEN BbIABWUIIO MHTErpasibHbIN
3G dEKT CIIOMKEHWA CUrHANOB HEMPOMOPHbLIX AYEEK C 06pa30BaHNEM PE3YNLTUPYIOLLLErO OTKIIMKA
CNOMHOM $opMbI, BKtOYaloLLLero B cebA crieKTpanbHble COCTaBlAOLME BCEX AYeeK-cocenen.
MNpenMyLLLeCTBO Nepen, aHaNnorMYHbIMU HEMPOCETEBLIMU CTPYKTYPaMM 3aKJII0HAeTCA B KOHTpose
NPaBUIbLHOCTN 06YYeHUs He MyTeM OLLeHKM peaKLUmmM ceTW Ha TeCToBble JaHHbIe, a N0 U3MEHEHMIO
CYMMapHOWM aKTUBHOCTU HenpoHoB. B obyyeHHoON 1 cdhopMUPOBaHHOM HEMPOHHOM CETH, B KOTOPOW
CKOHOUrypuMpoBaHbl MPOBOAALLME CTPYKTYpbl, BOSHWKHOBEHME CMOHTAHHOW aKTUBHOCTM
MPOUCXOOUT 3HAUUTESIBHO PEMKE, YEM B NEPBOHAYasIbHOM MCXOOHOM KOHGUIypaLmm, B KOTOPOK
AYerKM He NofBeprnncL BMOKopPPO3UM M 06/1a4aNM MaKCUMasbHOM NPOBOAUMOCTLIO. [poBeaeHHble
3KCMNEepUMeHTbI NoKasanu 3¢PeKTUBHOCTb NpUMeHeHUsa MoguouumnpoBaHHon cetn U-Net gna
BbIAIB/IEHUA OT/IMYMIA HA M306ParKeHUAX, NPeACTaBNAOLLMX 06 bEKTEl ChEMKU B Pa3HbIX CMEKTPasIbHbIX
cocTaBnAloLWmx. KoMnseKcHbIM Noaxon cpaBHeHWUA M306parkeHUin, UCMOb3YOLWMIA BUOUMDIN
W PagmoCneRTp, NO3BOJIUII BbIABUTL OT/IMYMSA, CKPbITbIE FEOMETPUYECKUMM 0COBEHHOCTAMM MECTHOCTY.
lMpaKTWyecKan HoBW3Ha BbINOSIHEHHOI O UCCIIE[0BaHWA 3aK/Tio4aeTcA B pa3paboTaHHON MoAMbUKaLLMK
HeMpoMopdHbIX AYEeK, B KOTOPbIX JOCTUMAeTCA BbiCOKoe BbICTPO4ENCTBME peLlaeMolt 3aaaum
3a CYeT MacCMBHO-MapassienbHOM OpraHM3aLmMmn OeTEKTUPOBaAHUA U3MEHEHUI Ha U306parKeHNAX.
B03MOHOCTb MOCTPOEHNA KOMMIEKCHBIX HEPOMOPPHBIX BEIMUCIUTESIbHBLIX CTPYKTYP U yBESIMYeH e
MX BbICTPOOENCTBUA CTaNo BO3MOXKHbIM 6/1arojapa caMoCTOATeSIbHOM reHepaL M akTUBHOCTU
MUKPOOMOSIOrNYECKUMM AYENKaMMU.
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Abstract. This article shows how the modified U-Net, a neural network, can be used to
find differences in visible and radio frequency spectrum images. The neural network was
maodified, with its convolutional layers replaced by the convolution blocks with neuromorphic
microbiological cells, which partially destroy the cellular skeletal structure and change their
conductivity through controlled biocorrosion. The author developed a method of training
a modified neural network based on stimulation of the bacterial layer for the corrosion of
conductive components. Functional analysis demonstrated the high efficiency of neural
network element configuration and showed that the elements can form interconnected active
structures. The author found out that, thanks to the neural network cell’s feature, neutral
units can autogenerate signals. This is how information passing through the network can
be processed both in passive mode and through interaction with local electrical activity. The
author also researched generated activities, which revealed the integral effect of adding
signals from neuromorphic cells, resulting in a complex response that includes the spectral
components of all neighbouring cells. The modified network has an advantage over similar
neural network structures: training can be managed by changing the total activity of neurons,
rather than by evaluating the network’s response to test data. When it comes to a trained and
formed neural network in which conductive structures are configured, spontaneous activity
occurs much less frequently than in the initial configuration where the cells were not subjected
to biocorrosion and therefore had maximum conductivity. The experiments demonstrated that
the modified U-Net can be used to find differences in visible and radio frequency spectrum
images. To successfully find differences hidden by the geometric features of the terrain, the
author used a comprehensive strategy for image comparison using visible and radio spectra.
The practical research is novel in that it offers a newly developed modification of neuromorphic
cells. They achieve high speed of task solution due to the massively parallel organisation of
detecting changes in images.
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BBeneHue
Halu3 U300paKeHUM, MOTYyUYEHHBIX
HOCpeIICTBOM CHyTHI/IKOBLIX CUCTEM
1 a9po(hOTOCHEMKH, YCIOKHSICTCS Ha-
JarYreM OOJBIIOTO KOJIMYECTBA KIIIBIX, TIPO-
MBIIIIJICHHBIX 1 TCXHOJIOTNYCCKUX O6’I)CKTOB,
CJIOKHOM CEThIO Ha36MHBIX KOMMYHUKAIIUM,
TpyOOMIPOBOIIOB U epeBheB. PacnoznaBanue

00BEKTOB Ha M300paKEHUSIX OCYIIECTBIISI-
€TCSI MHOXXECTBOM PAa3JIMYHBIX METOJIOB:
HEHPOCETEBBIX, METOJIOB KJIACTEPHOTO aHa-
7M3a, ¢ MPUMEHEHUEM POEBBIX M I'PaJUEHT-
HBIX anropuTMoB [7]. Kaxpiit u3 criocoboB
KJaccupukanuu 00bEKTOB OCHOBaH Ha pas-
JIMYHBIX MaTeMaTHYECKUX MPUHLIUIIAX U TPe-
OyeT BBITMOTHEHUS OOJIBILIONO KOMYECTBA CIie-
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