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Jep>kaBHuH 06J1ikoBHI HOMep: 0222U005297
Jep>kaBHUH peecTpaniiinuii Homep: 0121U109787

Bigkpura

Dara peecrpamnii: 27-12-2022

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramny: Po3po6ka HOBUX MOGiIbHUX iH(POPMALiHUX TEXHOJIOTIH 1151 ineHTudikauii ocobu Ta knacudikarii o6'exTiB

HaBKOJIMIIHBOTO CBIiTy
ITowaToxk eramy: 01-2021
3akiHueHHs eTany: 12-2022

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

HasBa opranisanii: HanioHanbHUI TeXHIYHUN yHiBepcuTeT "JJHINMpoOBChKa MOTiTEXHIKA"

Kopg, € IPIIOY /IITH: 02070743

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Agppeca: npocnekT JIMutpa SIBopHULIbKOTO, 6yA. 19, M. [JHiNpO, [IHITpOBCHKUIT P-H., [JHiNIponeTpoBchKa 0611., 49600, YkpaiHa
Tenedon: 380567441411

Tenedon: 380567447339

E-mail: rector@nmu.org.ua

WWW: http: / /www.nmu.org.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Hassa opranisanii: HanioHanbHUI TeXHIYHUN yHiBEpcuTeT "JJHINMpoBChKa MoTiTeXHIKa"

Kopg, € IPIIOY /IITH: 02070743

Agppeca: npocnexT JImutpa SIBopHULIbKOTO, 6yA. 19, M. [JHiNpO, [IHiTpOBChKUI1 P-H., [JHiIponeTpoBchKa 0611., 49600, YkpaiHa
MignopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 380567441411

Tenedon: 380567447339

E-mail: rector@nmu.org.ua

WWW: http: / /www.nmu.org.ua

4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa a5 mpoBeAeHHs PoOiT: 43 - BJaCHA iHiliaTKBA (KO pO60Ta BUKOHYETHCS 3 BIACHOI iHIIaTUBY 32 KOLITY BUKOHABLS

HJIP a60 6e3KOLITOBHO)

KIIKBK:



Hampsm ¢inancyBaHHS: 2.2 - IPUKJIATHI JOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

Ikepesio ¢pinaHcyBaHH: 7706 - 6€311aTHO (DOTOBIp PO HAYKOBO-TEXHIYHE CIiBPOGITHUIITBO, TOIIO)

daxTuynmii o6csar GpinancyBanHs 3a 3BiTHuH etamn: 0.000 TUC. TpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Po3po6ka HOBUX MOGiIbHUX iHPOpMaLiIHUX TeXHOJIOTiN AJ1s ineHTUdikalii ocobu Ta knacudikallii 06'eKTiB HABKOJIUIIHbOTO CBITY

HasBa po6oTH (aHrJ1)

Development of new mobile information technologies for person identification and object classification in the surrounding

environment

Pedepar (yxp)

Briepuie 3anpornoHOBAaHO MOJENb aJANTUBHOrO TiCJsl HaBYaHHS 0JIOKY 3rOPTOKOBOi HEMPOHHOI MepeXi Ha OCHOBI aZjalTUBHOTO
CEJIEKTOPY i3 JeKiJbKoMa TijfikaMy OOEpHEHUX 3aJMLIKOBUX OJIOKIB Ta METOJ HaBYaHHSI Takoi MepeXi Ha OCHOBI BUOOpPY
KOoHIrypariil g 4ac HaBYaHHS, 1O JJO3BOJISIE HABUMTH MEPEXY OJMH pa3s, a Micjsl LbOro JUHAMIYHO 3MIiHIOBATHU 4Yac POOOTH
Mepexi Ta ii sKicTb 17151 €(EeKTUBHOTO BHUKOHAHHSI Ha IPUCTPOSIX i3 3HAYHO BiIMIHHOIO OOYMCJIIOBATIBHOIO IOTY>KHICTIO.
Po3po6eH0 HOBUI MeTop NPUCKOpPeHHs ¢as3u afanTalii ajropuTMiB ONTUMI3al[iiHOTO MeTa-HaBYaHHS HAa OCHOBI JIsIM61a
mabJIoHIB, IO TO3BOJISIE 3HAYHO NpUcKopuTy a3y ajanTtalii 3a MiHiMasbHUAX BTPAT SIKOCTI, Oi/bII TOTO, 3aIIPOTIOHOBAHUM METO],
nifBuIye SIKiCTb OAHOKPOKOBOI a3y amanrarii MmeTa-HaBYaHHS. Briepie 3alpONIOHOBAHO MOZEsb MOGIIBHOI CUCTEMU KOHTPOJIIO
JocTymy Ha ocHOBiI RFID MiTOK, 0 [03BOJIsI€ 3HAYHO CIIPOCTUTU BIIPOBAI)KEHHSI CUCTEM KOHTPOJIIO JOCTYIy HA MiANpPUEMCTBAX,
Ta MiABAIUTH il 3aXUIIEHHICTh Y NOPIBHSIHHI i3 HAM6/IBII PO3MOBCIOIKEHOI0 CUCTEMOIO KOHTPOJIIO AOCTYMNy Ha ocHOBI RFID xapt
JIOCTYIIy 32 PaxyHOK JOJaTKoBOI Bepidikalii o6inyys KopucTyBada Ta cuctemu aHTicnydinry. OTpumasna nojanbmnii pO3BUTOK
HellpoHHa Mepexxa MobileNetV2 3a paxyHOK BIPOB3IPKEHHS aJalTHUBHUX IICJS HaBYaHHS OJIOKIB AJ1S aAanTUBHOI 3MiHM
KOHIrypanii mepexi micjsl 3aBepIIEHHS] NPOLEeAypU HABYAHHSI 3 YPAaxXyBaHHSM IIOTYXKHOCTI LIiJIbOBOTO IMPHUCTPOIO, a TaKOX
anropuTM OMNTHMI3aliiHOro Mmeta-HaB4aHHsA Model-Agnostic Meta-Learning, 3a paXyHOK BIIPOBaJ)KEHHS! JIIMOa-1Ia6JI0HIB [71s1
MiABUIIEHHS IBUIKOCTI Ta SKOCTI (asy ajanTanii meTa-HaBYaHHS. Pe3ysnbraTu poboTU HpenacTaBieHo Ha 21 xoHdepeHLii

(BceykpaiHChKi, Mi>xKHapo#Hi, 3aKopAoHHi), 4 crarTsx Scopus Ta Web of Science (3okpema 3akopoHHUX), 3 GaXOBUX CTATTIX
Pedepar (aHrI)

For the first time, a model of a post-train adaptive block for a convolutional neural network is proposed. It is based on an
adaptive selector with several branches of inverted residual blocks. Also, we present a method of training such a network based
on PTA configuration sampling during training, which allows to train the network once, and then dynamically change the
inference time of the network and its quality for efficient execution on devices with significantly different computing power. A
new method for accelerating the adaptation phase of optimization meta-learning algorithms based on lambda patterns has been
developed, which allows to significantly accelerate the adaptation phase with minimal loss of quality. Moreover, the proposed
method increases the quality of the one-step adaptation phase of meta-learning. For the first time, a model of a mobile access
control system based on RFID tags has been proposed, which allows to significantly simplify the implementation of access
control systems at enterprises, and to increase its security compared to the most common access control systems based on
RFID access cards due to additional verification of the user's face and an anti-spoofing system. The MobileNetV2 neural network
received further development thanks to the introduction of post-train adaptive blocks to adaptively change the network
configuration after the training procedure is complete. The configuration change is performed taking into account the power of
the target device. Also, the Model-Agnostic Meta-Learning optimization algorithm was improved, thanks to the introduction of
Lambda-patterns to increase speed and quality of the meta-learning adaptation phase.

Inperc YIK: 004.8.032.26, 004.8.032.26

Kopgu remarnynux pyopuk HTI: 28.23.37



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykiii (yKp): ApXiTeKTypa Ta aJrOpUuTM HaBYaHHS HEMPOHHOI MEpPeXXi, alaliTUBHOI MiCJIsl HaBYaHHS. AJITOPUTM
npuUcKopeHHs a3y ajanTanii Ha OCHOBI JIIMO/A Aa6JIOHIB 11 MEeTO/IiB MeTa HaBYaHHs. KoMTtoTepHa nporpama «Mo6inbHa

HellpDOMEpEeXeBa CUCTeMa MOMYKY 06711y i3 aHTi-crydiHrom».

Hassa npoaykii (aurui): Architecture and learning algorithm of a post-train adaptive neural network. Lambda pattern
algorithm to accelerate the adaptation phase of meta-learning methods. Computer program "Mobile neural-network-based face
detection system with anti-spoofing".

OuikyBaHi pe3yabraTi: Metonu, Teopii, OnTuMisallist HePOHHOI MepeXKi 17151 BUKOHAHHSI 6e3I10CcepeIHbO Ha MOGITIbBHOMY
MIPUCTPOi KOPUCTYBa4ya

T'anyss 3acrocyBaHHS: [HOpMaLiliHi TEXHOOTI]; ITYyYHUI iHTEJIEKT

Omnuc npoaykiii (ykp): Po3p0o6s1eHO 3rOPTKOBY HEMPOHHY MEpesKy 3 afalTUBHUMU ITicsisl HaBYaHHS 6710kamu PTA, mo mosxke 6yTu
BUKOPHCTAHO SIK OCHOBHUU 6JIOK Z1J1s1 pO3B'sI3aHHsI 3a7a4 Kiacudikallii, momyky o6’eKTiB Ta cermeHTanii 6y1b-SKUX Bi3yaJbHUX
300pakeHb, K Ha cepBepax, KOMITIOTEPax, Tak i Ha IOPTaTUBHUX, MOGIILHUX IIPUCTPOSX. PO3p06s1eHO MOGIIbHUI 3aCTOCYHOK,
SIKAJ OIPallbOBYE BXiTHUI CUTHAJ 3 KAMEPY B PEAJILHOMY 4aci 3a NOMOMOIOI0 aIalITUBHOI I1iCJIsSl HABYAHHS HEMPOHHOI MEPEXi
MIPsIMO Ha MODIZIbBHOMY NPUCTPOi. PO3p0o6I€HMIT 3aCTOCYHOK MOKHA THYYKO HAJIAIITYBATy 10 POOOTH i3 OyAb-SIKUMHU 3a7jayaMu
MOIIYKY 0O’'€KTIB Ta Kynacudikallii 306paskeHb Il HAYKOBUX AOCJiIKeHb, Ha MiIPUEMCTBAX, e HeOOXiTHO MPOBOAUTY aHaIi3
300pakeHb 6€3 JOCTYIy [0 NOTY>KHAX OOUMCIIIOBAJIbHUX CUCTEM 200 IHTepHeTy, 1151 KiHL|€BUX KOPUCTYBAyiB i3 METOI0
3MEHILIEHHS] HABaHTA)XEHHSI Ha LIEHTPAJIbHUI CepBep MiAIIPUEMCTBA Ta AJ1s1 IPULIBUIIIEHHS OTPUMAHHS PE3YyJIbTATiB B TOMY

YHUCJIi B YMOBax BiICYTHBOTO 260 MOBIJILHOTO IOCTYITy O MEepeXi IHTepHeT.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTk HTII: 3amiHa pyTHHHOI POGOTH JIIOANHY aITOPUTMOM, 110 3MEHIIUTH KiJbKiCTh

MTOMWJIOK Y€pe3 BTOMJIEHICTb, MiZiBULIeHHS €(PEKTUBHOCTI POOOTH IMiANIPUEMCTB, YI,OCKOHAJIEHHSI CUCTEM HMITYYHOTO iHTEJIEKTY.
Cragis 3aBepmenocti HTII: 3sit no H/IJIKP, meTonu, nmporpamHi peastisatiii, Teopisi, po3paxyHKH, CXEMHU.

Buposamskenns HTII: He BupoBamkeHo

Crpoku BupoBamykeHHs: 01.202212.2022

Bupo6HuK npoayKuii: HanionansHuil TexHIYHUH yHiBepcuTeT "[IHIIpOBChbKA NOJiTexXHIKA", Kadempa CUCTEMHOTO aHasIi3y Ta

yIpaBJliHHA

CnoskuBavi npoaykuii: IT KommnaHil; NignpreMcTBa, sKi AJ1s JOCSITHEHHS! BUPOOHMYMX 33724 aHaJli3yl0Th 300paKEHHSI Ta

3auiKaBJIeHi y BIIPOBA)KEHHI CCTEM LITYYHOTO iHTEJIEKTY.
IlepcneKTHBHI pHHKHU: MO>XJIMBE BIIPOBAIXEHHSI JIJIs1 aHasIi3y 300paskeHb Ha MipUeMCTBaxX YKpaiHu
IIpaBa iHTesIeKTyasIbHOI BJacHOCTI: 3a jorosopamu, B YkpaiHi

®opmu Ta ymoBH nepepgaui npogykuii: Hapuyanns nepconasny, Crinsai HIJKP
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8. 3BiTHa JOKyMEHTaIis
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