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PE®EPAT
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MAIIMHHOE OBYYEHUE, KOMITIbBIOTEPHOE 3PEHUE, CBEPTOUHA
HEMPOHHAS  CETh, OIITUMU3ALIMA  BECOB, PA3PEXEHHOE
[MPEJICTABJIEHUE BECOB, NCTIOJIHEHUE HA MOBUJIBHBIX
YCTPOUCTBAX.

Obvexm uccnedosanusi — TpoOJIeMa HCIOJHEHHS CIOXHBIX CBEPTOUYHBIX
HEUPOHHBIX CeTeil Ha MOOMIIBHBIX YCTPOUCTBAX. B 4aCTHOCTH, UCCIAEAYIOTCS BIUSIHUE
UCIIOJIB30BaHUs PA3PEKEHHOTO MPEACTABICHUS BECOB B 3ajja4aX MAIIMHHOTO 3PEHHUSL.

Llenv pabomwvl — U3y4UTh BIUSHUE PA3HBIX CHOCOOOB MPOPEKUBAHUS BECOB
CBEPTOYHON HEHUPOHHOW CETU HAa TOYHOCTh PACIIO3HABAHUS AJITOPUTMOB MAIIMHHOTO
3peHHs U Ha BpeMsl pabOThl CBEPTOUYHON CETH Ha MOOMIIBHOM YCTPOMCTBE.

Memoovr npogedenuss pabomvl — WU3YUYEHHUE CYIIECTBYIOIIMX METOO0B
ONTUMHU3AIMKA OOy4YeHUsT U UCIIOJHEHUS CBEPTOYHBIX HEUPOHHBIX CceTe Ha
MOOMIBHBIX yCTpolcTBax. Pa3zpaboTka alropuTMOB MO MUHHUMH3AIMHU KOJIMYECTBA
BECOB CETU PAa3HBIMU CTPATETUSAMH, a TAKXKE pa3pabOTKa aJrOPUTMOB JJisi OBICTPOTO
WCIIOJHEHUsI clIoeB cBepTKU. [IpoBeneHne skcrepuMeHToB Ha pazpadboranHom [10,
CPaBHUTEIIbHBIM aHAJIN3 C OOBIYHBIM CITIOCOOOM OOYUEHUS U UCIIOTHEHUS.

Pesynomamsi — HOBBIM C€IOCOO ONTUMHU3AIMU UCIOTHEHUS CBEPTOUYHBIX
HEUPOHHBIX CeTe Ha MOOUIIBHBIX YCTPONCTBAM, MO3BOJISIONINM O0Jiee UeM B JiBa pas3a
YIAYUYIIUTh MPOU3BOJAUTENIBHOCTh, MOYTH HE MOTEPSB B TOYHOCTH PEIICHUS 3aJlayuu.
Pazpabotansl u peann3zoBaHbl Ha sA3bIKe MporpammupoBanus Python anroputmser no
MPOPEKUBAHUIO BECOB CBEPTOUHBIX CIIOEB pa3HBIMU cTpaTerusiMu. PaspaboTaHbl u
peanu3oBaHbl Ha A3bIKE TporpaMMmupoBanus Metal u Swift anroputMel o 3aHyseHUIO
OIHOM CTpaTEeruel BECOB CBEPTOYHOIO CIIOA.

Obnacms npumenenusi — Pa3IUYHbIC 3a/1aud KOMIBIOTEPHOTO 3pEHHUS Ha
MOOMJIBHBIX YCTPOIMCTBAX, UCTIONB3YIOIINE HEHPOHHBIE CBEPTOUHBIE CETH.
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MACHINE LEARNING, COMPUTER VISION, CONVOLUTIONAL
NEURAL NETWORK, WEIGHTS OPTIMIZATION, SPARSE WEIGHTS
REPRESENTATION, MOBILE DEVICES INFERENCE.

Object of research — the problem of executing complex convolutional neural
networks on mobile devices. In particular, the influence of sparse weights
representation in machine vision tasks.

Objective — to study the influence of convolutional neural network different
zeroing weights strategies on the accuracy of recognition in machine vision task. And
to study the influence on the inference time of the convolutional network on a mobile
device.

Methods — study of existing methods for optimizing training and inference of
convolutional neural networks on mobile devices. Development of algorithms with
different zeroing strategies, as well as development of algorithms for fast convolution
layers inference. Conducting experiments on the developed software, comparative
analysis with the usual method of training and inference.

Results — a new way to optimize convolutional neural network inference on
mobile devices, which allows to double the performance, almost without any drops in
the algorithm accuracy. Zeroing algorithms have been developed and implemented in
the Python programming language with three different zeroing strategies. Optimized
inference with zeroing was developed and tested in the Metal and Swift programming
language.

Application area — various computer vision tasks, especially ones using
convolutional neural network with inference on mobile devices.



