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Pedepar:

1. Inceprarnis Ha 3000YTTSI HAYKOBOTO CTyNEHs AoKTopa ¢pinocodii 3a cnenianpHicTio 122 «KoMI'IoTepHi HayKu». —
HaujonanbHuil TEXHIYHMI YHIBEPCUTET «JJHITPOBCHKA MOJiTEXHIKa», [JHINpo, 2023. 3ropTKOBi HEMPOHHI MepeXi
[IOKa3yI0Th BUCOKY SIKICTb y PO3B’s13aHHI 3371a4 KOMITIOTEPHOTO 30py. CyTTeBA KiJIbKiCThb AOCIIIKEHb IPUCBsYeHa
PO3po0Li HEPOHHUX MEPEX /1J1s iX BUKOHAHHS Ha MIOTY>)KHUX CEPBEPAX, OJHAK B Psifii BUMAJKIB IX BUKOPUCTaHHS
YCKJIQ[IHIOETBCS 3 TAKUX IPUYMH: KOJIU iHTEpHET 3'€JHaHHS € HeCTabiIbHUM abo BifiCyTHE B3arasi, KOJIM KOPUCTyBad
He MOTOPKy€eThCs NIEPeAaBaTy IPUBATHI JIaHi i3 CBOTO MPUCTPOIO, KOJIM 3arajlbHUi 00'€M JAHUX HAATO BEJIUKUH [J1s
nepepayi 3 ycix NpucTpoiB Ha cepsep ToIO. Y pasi HeoOxiHOCTi 0OpOOKM 306pakeHb Ha MODOIJIbBHOMY ab0
MaJIONOTY>KHOMY IIPUCTPOI BUHUKAE LiNUM psf IPobseM: — TaKi IPUCTPOi MalOThb OOMEXKEHI 00YUCIIIOBAIbHI
pecypcey, i Mepeka Ha HUX MOKe BUKOHYBATHCh 32 HENPUITYCTUMO JOBIMU [JIS LIiJIbOBOI 3a/1a4i 4ac. A OTXKe,

apXiTeKTypu IJINOOKMX 3rOPTKOBUX HEMPOHHUX MEPEX i3 BEJIMKOIO KiJIbKICTIO [1apaMeTpiB, 110 [TOKa3yI0Th BUCOKY



SIKICTb Ha CepBepax, MalOTh 3a3HATU 3MiH [1JI51 3aCTOCYBaHHS Ha MOOIJIbHUX IPUCTPOSIX; — POOOTA Bif 6arapei
nepen6aydae MiHimizaliio KisbKocTi o6uncyeHs. Yepes Lie BeJIUKUi iHTepec HayKOoBOi CITiJIbHOTY CIIPSIMOBAHUI Ha
PO3POOKY apXiTeKTyp MOOIIbHUX HEMPOHHUX MEPEX, 1110 BPaXOBYIOTh XapaKTEPUCTUKU IIPUCTPOIB HA eTalli
IIPOEKTYyBaHHsL. [Ipo61eMOI0 TaKMX HEPOHHUX MEPEX € HEOOXiIHICTh OCTAaTOYHOTIO BU3HAUYEHHS iX KOHPIrypauii 1o
[I04aTKy IIPOLENYPU HaBYaHH4, 1110 BM- Marae roBTOPY AOBroi IPOLeAyPY HaBYaHHA I1iCIIa KOKHOI KOPeKLii
KOHQiryparnii mepesxi; — K10 3aCTOCYHOK HeOOXiTHO BCTAHOBUTU Ha NPUCTPill IHTepHeTYy peyvel, Lie Jojae e
OJIHY KaTeropilo NpUCTPOiB i3 MEHIIOI0 0OYUCIIOBAIBHOIO OTY>KHICTIO i CTaBUTh PO3POOHMKA HEMPOHHOI MEPEXi
nepen BUOOPOM: ab0 HAaBYUTHU OJHY MEPEXY, IKa Oynie NOCTaTHbO UIBUIKOIO IJ1s BCiX IPUCTPOIB, ajie MOTEHILiNHO
MaTUMe HEBUCOKY SIKICTb BUKOHAHHS; 260 X HaBYaTU OKPEMY MepesXy IJ1s1 KOSKHOI KaTeropii IpucTpois, 110,
BPaxXOBYIOYM JJOBIMI YaC HaBYaHHS [VIMOOKMX HEMPOHHUX MEPEXK, 3HAYHO 30i/bIIUTh BUTPATH HA PO3POOKY
crucTtemMu. MeTor pobOTH € NPUCKOPEHHS HaBYaHHS i BUKOHAHHSI 3rOPTKOBAX HEMPOHHUX MEPEX IJIs 331134
ksacu@ikaii Ta cermeHrallii 306paxxeHb 6e3 BTpaT (ab0 3 SKOMOra MEHIIMMU BTPAaTaMu) SIKOCTi pO3Mi3HaBaHHS 3a
PaxyHOK pO3pO0OKU 3MiHIOBaHMX HEMPOHHUX MepeX i MeToiB iX HaByaHHS. I1if 3MiHIOBaHOIO HEIPOHHOIO MEPEXKEI0
Oy[leMO PO3yMiTH 3rOPTKOBY MEPEXY i3 3MiHHOIO CKJIafHiCTI0. HaykoBa HOBU3HA OJlE€P>KaHUX PE3YJIbTaTiB: —
BIeplIe 17151 337134 Kiacudikallii Ta cermeHTalii 306pakxeHb po3po0JieHi 3MiHIOBaHi 3TOPTKOBI HEMPOHHI MepeXi Ta
METOJI, X HaBYaHH4, SIKi, Ha BiIMiHY BiJ] iCHyIOUUX, 1O3BOJISIIOTh 0O0MpPaTH OJHY 3 KOHPIrypariii i3 pisHuMu

004N CII0BAJIbBHUMU CKJIATHOCTSIMU Mif, yac abo miciisg HapyaHHs. Ha Habopi ganux ImageNet po3pobeHa mepeska
3a e(PeKTUBHICTIO (B CEHCI CHiBBiIHOIIEHHS SIKICTh PO3Mi3HABAaHHS /4ac BUKOHAHHS) 3aliHsJIa IT'siTe Micue cepen 17
IIPOBIHUX apXiTeKTyp Mepex, a Ha CamVid npucKOpeHHs! BUKOHAHHS CKJIaJo NOHaT, 6 % 6e3 BTpaT SIKOCTi; —
BIleplIe po3po6IeHO MeTOo, 0-111a6JI0HIB IPUCKOPEHHS ONITUMI3allifIHOIO MeTa-HaByaHH4, SIKWi, Ha BiIMiHY Bif
icHy10uMX, J03BOJISIE 32 PAXyHOK 3MiHM CKJIaAHOCTI HEMPOHHOI MEPEXi 3MEHIINTH KiJIbKiCTb OOYMCIIEHD Mifl 4ac
HaBYaHHS, Ta TaKMM YMHOM MPUMIBUALINTY aAINTALIiI0 MEPEXi O HOBUX KJIACIB 32 MaJIOIO KUJIBKICTIO IPUKJIAZIB HA

7,5 % mipu BrpaTax skocti meHmie 0,4 %.

2. PhD thesis in specialty 122 Computer Science. - Dnipro University of Technology, Dnipro, 2023. 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. The purpose of the
work is to accelerate convolutional neural network training and inference for the tasks of image classification and
segmentation without recognition quality loss (or with as little loss as possible) by developing changeable neural
networks and their training methods. By changeable neural network we mean a convolutional network with
changeable complexity. Scientific novelty of the obtained results: — for the first time, the changeable convolutional
neural network and its training method were developed for the tasks of classification and segmentation. In
contrast to the existing ones, changeable neural networks enable configuration selection among the ones with
different computational complexities during or after training. On the ImageNet dataset the developed neural



network in terms of efficiency (in the sense of recognition quality/execution time ratio) took fifth place among the
17 considered state-of-the-art neural network architectures on the ImageNet dataset. On the CamVid dataset the
speed up is above 6 % without quality loss; — for the first time, the o-patterns method of optimization meta-
learning acceleration was developed, which, unlike existing methods, allows to change neural network complexity
during training and, consequently, speed up the neural network few-shot adaptation by 7.5 % with the quality loss
below 0.4 %.
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