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Pedepar:

1. 3ropTKOBi HEMPOHHI MepeXKi [I0Ka3yITh BUCOKY SIKiCTh Y PO3B'SI3aHHI 33]1a4 KOMIT'IOTepHOro 30py. CyTTeBa
KiJIbKiCTb JOCIIKEeHb [IPUCBIYEHA PO3POOL HEMPOHHUX MepeX 7151 iX BUKOHAHHS Ha MOTY)KHUX CepBepax, OHAK B
PALi BUNIAAKIB iX BUKOPUCTaHHS YCKIIQAHIOETHCS 3 TAKUX MIPUYMH: KOJIM iHTEpHET 3'€IHaHHS € HecTabibHuM abo
BiZICYyTHeE B3arajli, KoJld KOPUCTYBay He IOroJpKyeThCs IlepelaBaTy IPUBATHI J1aHi i3 CBOTo [IPUCTPOIO, KON
3arajibHUN 06’eM JaHMX HAJTO BEJIMKUI 1715 IIepeadi 3 yeix IpucTpoiB Ha cepBep TOwO. Y pasi HeOOXigHOCTI
00p06KY 300pakeHb Ha MOOITBHOMY 260 MajIOIIOTY>KHOMY IIPHUCTPOI BUHUKAE LiNnii psf IPo6eM: — Taki IprUcTpoi
MaloTh OOMEKEHi 069K CIIIOBAJIbHI PECYPCH, i MépeKa Ha HUX MOYKE BUKOHYBAaTHCh 3a HENIPUITYCTUMO [TOBTUI [1JIs1
LIi7IbOBOI 3a7a4i Yac. A OTKe, apXiTeKTypH INIMOOKUX 3rOPTKOBUX HEMPOHHMX MEPEX i3 BEJIMKOIO KiJIbKiCTIO
napaMeTpiB, 110 TI0KA3yI0Th BUCOKY SIKiCTh Ha cepBepax, MAlOTh 3a3HATU 3MiH [1JIs1 3aCTOCYBaHHS Ha MOOIIBHUX

MPUCTPOSIX; — poboTa Bif 6aTtapei nepenbdavyae MiHiMizallito KimbKOCTi o64rciieHb. Yepes 1ie BEUKUM iHTepec



HAyKOBOI CIJILHOTH CIIPSIMOBAHMN HA PO3POOKY apXiTEKTYp MOOIIBHUX HEMPOHHUX MEPEX, IO BPAaXOBYIOTh
XapaKTepUCTUKY IIPUCTPOIB Ha eTalli IpoeKTyBaHHs. [Ipo61eMoIo Takux HEHPOHHUX MEPEX € HEOOXiTHICTD
OCTaTOYHOT'O BU3HA4Y€HHS iX KOHQIrypatii 10 oyaTKy IpoLeypyu HaBu4aHHS, 110 BU- 3 Marae IoBTOPY JLOBroi
IIpoLIeAyPH HaBYaHHS MicJIg KOXXHOI KOpeKLii KOHgirypatii Mepexi; — SIKII0 3aCTOCYHOK HEOOXiIHO BCTAHOBUTH Ha
NpUCTpill IHTepHeTy pedeil, Lie JoJa€ 1€ OJHY KaTeropilo MPUCTPOIB i3 MEHIIO 004K CIII0BATIbHOIO IOTYKHICTIO i
CTaBUTb PO3POOHMKA HEPOHHOI Mepexi nepes BUO0OPOM: ab0 HABUUTU OIHY MEPEXY, sKa OyZe JOCTaTHbO
IIBUAJIKOIO [1J1 BCiX IPUCTPOIB, ajle IOTEHLIMHO MaTHMe HEBUCOKY SIKiCTb BUKOHAHHSI; 200 K HaBYaTU OKPEMY
MEePEeXy 17151 KOKHOI KaTeropii pucTpois, 10, BPaXOBYIOUM JOBTMI 4aC HABYaHHS ITIMOOKMX HEMPOHHUX MEPEXK,
3HAYHO 301/IbIINTh BUTPATU HA PO3POOKY CUCTEMHU. MeTO0 poOOTH € IPUCKOPEHHS HaBYaHHS | BUKOHAHHS
3TOPTKOBUX HEMPOHHUX MEPeX MJis 3a7ay kiaacudikaliii Ta cermeHTallii 306paskeHs 6e3 BTpaT (abo 3 sIKomora
MEHUIMMU BTpaTaMu) SIKOCTi pO3Mi3HaBaHHS 32 PaXyHOK PO3POOKU 3MiHIOBAHUX HEMPOHHUX MEPEX i METOIIB iX
HaB4aHHS. [1if 3MiHIOBaHOIO HEMPOHHOIO Mepeskelo OyIeMO PO3YMITH 3TOPTKOBY MEPE3KY i3 3MiHHOIO CKIIAIHICTIO.
HaykoBa HOBU3Ha ofiep>kaHUX pe3yJIbTaTiB: — BIleplle AJis 3a4a4 Kinacudikauii Ta cermeHTanii 306pakeHb
PO3p0o6JIeHi 3MiHIOBaHI 3rOpTKOBi HEMPOHHI MEPEXIi Ta METOJ, iX HaBYaHHS, SIKi, HA BiIMiHY BiJl iCHYIOUMX,
IO3BOJISIIOTh OOMPATH OAHY 3 KOH(Irypaiii i3 pisHIMU 064MCIIIOBAJIbBHUMU CKIJIATHOCTSMM I1if, yac abo mics
HaB4yaHHs. Ha Habopi ganux ImageNet po3pobeHa Mmepeska 3a epeKTUBHICTIO (B CEHCI CIiBBiIHOLIEHHS SIKiCTb
pO3Ii3HaBaHHs /4ac BUKOHAHHS) 3aliHsIa I'ITe Miclie cepe, 17 IpoBiHuX apxiTekTyp mepex, a Ha CamVid
[IPUCKOPEHHS BUKOHAHHS CKJIAJIO NOHAT 6 % 6€3 BTpaT SKOCTi; — BIEPIIE PO3POOIEHO METO], O-11a6JI0HIB
IIPUCKOPEHHS ONTUMI3aLITHOTO METa-HAaBYaHHS, SIKWI, HA BiIMIiHY Bifl iCHYIOUUX, O3BOJISIE 3 PAXyHOK 3MiHU
CKJIQAHOCTi HEMPOHHOI MepeXki BMEHIIUTU KilIbKiCTh O6YMCIIeHb MiJl YaC HaBYaHHSI, Ta TAKUM YUHOM MPUIIBUAIIUTH

azanTaliilo Mepesxi 4o HOBUX KJIACiB 32 MaJIolo KiIbKiCTIO MIPUKJIaAiB Ha 7,5 % mpu BTpaTtax skocTi meHie 0,4 %.

2. Convolutional neural networks show high quality in solving computer vision tasks. A significant amount of
research is devoted to the development of neural networks, that target inference on powerful servers. However, in
a number of cases their use is complicated for the following reasons: when the Internet connection is unstable or
absent at all, when the user does not agree to share private data from his device, when the data volume is too large
to be transferred from all devices to the server, etc. If it is necessary to process images on a mobile or low-power
device, a number of problems arise: — such devices have limited computing resources, and the network inference
might be unacceptably long for the target task. Therefore, deep convolutional neural network architectures with
many parameters that show high quality on servers need to be modified for mobile applications; — inference when
running on battery implies that the number of computations should be minimized. Because of this, great interest
of the scientific community is devoted to the development of mobile neural network architectures that take into
account the mobile device limitations at the design stage. Such architectures require the network configuration to
be finalized before the start of the training procedure, as a result long training procedure should be repeated after
each network architecture adjustment, which is a problem; — if the application is expected to be installed on an
IoT device, this adds another category of devices with less computing power and presents the neural network
developer with a choice: either to train one network that will be fast enough for all devices, but potentially have
poor performance; or to train a separate network for each category of devices, which, given the long training time
of deep neural networks, will significantly increase the cost of development of the system.
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