2. MarBeeB A. C., IllecrakoBa B. B., Ilpoxopos A. B. 3amaun mnpodeccuoHaabHOI
OpPHEHTAallMM B YCIOBHAX H3MEHEHHs O0Opa3oBaTeJbHONW CHCTEMBl OakanaBpuaTa Ha
npuMepe TOMCKOTO MONMUTEXHUYECKOTO YHUBEpCUTETa // DIEKTpOIHEpPreTHKa TIIa3aMu
Moozexku: Mmarepuansl  |X  MeXayHapoaHOW  MOJOAEKHOW HAyYHO-TEXHUYECKOU
koHpepenmus. — Kazanp, 2018. — T. 1. — C. 69-72.

HCCJIEJTOBAHUE CBEPTOYHON HEMPOHHOM CETH HEBOJIBIIIOM
APXUTEKTYPBI 1JIs1 PACIIOSHABAHUSA )KECTOB
T.E. MamonoBa, /I.A. Bynsirun
HauunonanbsHblil uccnenoBareabCkuii TOMCKHMI TOJIUTEXHUYECKUI YHUBEPCUTET,
Poccus, r. Tomck, np. Jlenuna, 30, 634050
E-mail: stepte@tpu.ru

SMALL ARCHITECTURE CONVOLUTIONAL NEURAL NETWORK
STUDY FOR GESTURE RECOGNITION
T.E. Mamonova, D.A. Buligin
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050
E-mail: stepte@tpu.ru

Annotation. Currently, more research is aimed at solving problems using computer vision
and artificial intelligence. Most frequent are solutions and approaches using gesture
recognition based on infrared sensors or neural networks. The relevance of the subject matter
is due to the possibility of applying the proposed approach for managing the operation of
objects without tactile contact and voice identification of commands, as well as its simplicity
from the point of view of the end-user. This paper proposes a proprietary convolutional
neural network architecture to solve gesture classification. The accuracy of the network
operation was evaluated depending on the distance between the camera and the hand, as well
as depending on the complexity of the gesture.

PacnosHaBaHue XECTOB WIpaeT BaXXHYK pPOJb BO B3aUMOJECHCTBUU 4YEIIOBEKA C
MalIMHOM M3-3a €r0 €CTECTBEHHOIO U JAPYKECTBEHHOI'O CEMAaHTUYECKOIro BbIpaxkeHus. s
UCIIOJIb30BaHUS 3TOM TEXHOJIOTUH, MAIIMHBI TOJKHBI OBICTPO ¥ TOUHO MX OIPEJEINATh, YUTOOBI
M0JIb30BATEIN YYBCTBOBAIU c€0s KOM(OPTHO U ObUIM TOTOBBI B3aUMOJEHCTBOBATH C
MaIlIMHAMH.

Jns  yBenmuueHus: OBICTPOJEHCTBHUS MPENJIOKEH aIrOpUTM, B OCHOBE KOTOPOTO
HAXOJUTCSI CBEPTOUYHAsI HEHPOHHAs CETh ¢ HEOOJbIION apXUTeKTypoil. OCHOBOMN CBEPTOUHOMN
HEHPOHHOM ceTu sBisA0TCS ciaou cBEPTKH [1]. CBepTOUHbIEe HEHPOHHBIE CETH 00ECIEUYNBAIOT
YaCTUYHYI0 YCTOMUYMBOCTH K HU3MEHEHHUSM Maciutada, CMEUIeHHsM, I[OBOpOTaM, CMEHE
pakypca u mpoyuM uckaxeHusaM. OO011as Tonoaorus u3o00paxxeHa Ha pucyHke 1.
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Puc. 1. Obwasa cmpyxmypa uetpouroti cemu
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Jannas cBéprouyHas HeHpoOHHas ceThb oOydeHa Ha BbIOOpke n3 12000 m300pakeHuil,
COOTBETCTBYIOIIUM 4eThIpEM KilaccaM. KommdecTBo 31mox oOydeHuss paBHo TpéM. [lpum
OOJBIIEM KOJMYECTBE OJMOX CETh HAYMHACT «BBIYYMBATH» JaHHBIE C H300paKEHUH U
CTaHOBUTCS HECIIOCOOHAa paboTaTh C OKPYXCHHEM, OTJIWYHBIM OT TOTrO, KOTOpOE
NpUCYTCTBYeT B oOydaromeil BbiOopke. To ecth, mpoucxoauT mnepeodydenue. OOmias
TOYHOCTb OOYYEHHsI Ha TECTOBOM BBIOOPKE, MOJYUEHHAs MPU TOMOITH (PYHKIUH OUOIMOTEKH
Jutst MammuHHOTO 00y4ueHus Keras [2], cocraBiser 95 %.

beuta uccnemoBaHa TOYHOCTh HEWPOHHOW CETH TNPU W3MEHEHHMH JBYX (DaAKTOPOB:
paccTOSHUU pPYKH OT BeO-KamMepsl M CIOKHOCTH >KecTa. TOYHOCTh HM3Mepsuiach U3
COOTHOIIICHUS YCIICITHO PACIO3HAHHBIX KaJpOB K oOmieMy 4uciy KaapoB. KommuecTBo
KaJpoB OBLJIO MPHUHSATO PAaBHBIM IMATHUICCATH, TaK KaK SKCIEPUMEHTAIBHO OBLIO MOITYYCHO,
YTO TOYHOCTH PabOTHI CETH HE 3aBUCUT OT KOJHMYECTBa KaapoB. PaccTosiHMEe OT BeO-KaMephl
obut0 B3sATO OT 30 1m0 60 canTumeTpoB. CIOXHOCTb KECTOB 3aBUCUT OT CIIOKHOCTH
pacrio3HaBaHus, HapUMep, KecT «OK» MOXKHO JIETKO cIyTaTh ¢ jxecTtoM «Ilobema», mosTomy
CJIO)KHOCTB JKECTa paBHA TpeM. JlMama3oH CI0XKHOCTH BapbUPYETCs OT OJHOTO 10 Tpex. s
BBISIBIICHHSI 3aBUCUMOCTH TOYHOCTH Pa0OThI HEMPOCETH OT JNAIBHOCTH M CIIOKHOCTH KecTa
ObLT mpom3BeAcH MBYX(aKTOpHBIN dKcniepuMeHT [3]. M3mepenHbie (pakTOpsl B HATYPAIILHOM
MaciTade ¥ TOYHOCTh OTOOpaskeHbl B Tabnuiie 1.

Tabnuya 1 — Pezynomamol ucciedosanus pabomol aicopumma

Howmep ombiTa DakTOpHI B HATYPaJIbHOM MacuiTabe BeIxoHo# mapameTp
Z1 Z Y
1 30 1 94,2
2 60 1 89,7
3 30 3 91,6
4 60 3 83,9

bbula moctpoeHa MaTpuua IUIAHUPOBAHUA — JBYX(AKTOPHOTO  3KCIEPUMEHTA.
Paccuutansl k03(puLineHTs TapHOTO B3aMMOACHUCTBHS. Y PpaBHEHUE PETPECCHH, MOJyYEHHOE
IIpY NIPOBEJICHUY TNIAHUPOBAHUS HKCIIEPUMEHTA JJIsl ABYX (aKTOPOB, UMEET BUJI:

y(xq,x,) =89,9 —3,1x; — 2,1x, — 0,8x;x,

[TpoBepka ko3 GuIMeHTOB, TpoBeAeHHAas 10 KpuTeputo CThIOIEHTa C UCTIOIb30BaHUEM
napajjielibHbIX ONBITOB, IIOKa3aja 3HAuYUMOCTh BceX KO3(PPUIMEHTOB MOIy4E€HHOTIO
ypaBHeHud. IIpoBepka ajeKBaTHOCTM YypaBHEHUS OCYIIECTBISUIACH C MCIOJIb30BAaHUEM
kputepusa Puinepa, NTaHHas NPOBEpKAa IOKa3ana, YTO MAaTEMAaTHUYECKas MOJENb PErpeccuu
aJickBaTHa W MOXET ObITh HCIOJb30BaHa Juisi uccienoBanuit [4]. I[lo momydyeHHOMY
YPaBHEHHMIO PErpeccHd IMOCTPOEHBbI 3aBHCHUMOCTH TOYHOCTH PabOThl HEHPOHHOM CEeTH OT

JAIIBHOCTH U CII0KHOCTH JKecTa (PUCYHOK 2).
Tounocts, (%) Tounoers, (%)

82
3 35 40 45 S S 6 6 70 75 &0 1 12 14 16 18 2 22 24 26 28 3
JamHOCTS, CM CoxHoCTs XecTa

Puc. 2. 3asucumocms mounocmu pabomul HetipoHHoU cemu om oanvHocmu L
U CILONCHOCMb Jicecma
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Haubonpuryto TOYHOCTh HEHpOHHAs CETh UMEET IPH CIIOKHOCTU IKECTa, PaBHOM
CAUHUIIC. HpI/I YBCIINYCHUHU JAJIbBHOCTU TOYHOCTb CCTH IIPpU JII000M CIIOKHOCTH KECTa I1agacT
10 84 %. Mcxonast U3 puCyHKa 2 MOXKHO CIIeNaTh BUJA O TOM, YTO TOYHOCTh PaOOThI HEHPOHHOM
CETU YMEHBIIIACTCS MPU YBEIUYECHUH PACCTOSHUS MEXKY pyKOol U kamepoi. Takke TOUHOCTh
nagacT npu UCIIOJIb30BAHUU CJIOKHBIX KECTOB, I10 CPABHCHHUIO C ITPOCTBIMH.
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Annotation. The annotation is devoted to the main problems of higher education at the
present stage. The problems of training a competitive graduate who possesses professional
competences and generic skills within his specialty are associated with the organization of the
educational process in physics and mathematics. It is discussed that one of the most important
indicators of a technical university success is the demand in its graduates. In this regard, the
issues of taking into account the employers needs and requirements when designing master
degree programmers, formulating and assessing learning outcomes are significantly
important. The educational process specifics at the present stage is application of various
kinds of electronic resources aimed at development of independent studies skills and
mastering of the science-based courses™ content.
ITo3nanue HaunMHAETCS C y,Z[I/IBJ'ICHI/ISI!
Apwucroreins

['maBHOW mpoOIIEeMON COIMATBFHOTO W AKOHOMHYECKOTO Pa3BHTHSI OOIIECTBAa OCTAETCS
COBEpPILEHCTBOBAaHME 00pa30BaTENIbHOTO TIpoliecca B BBICIIEH IIKOJIE, LENbI0 KOTOPOH
SBIISIETCS  MOJTOTOBKA  KOMIIETEHTHOTO, THOKOTo, CHOCOOHOTO K  NMPOJYKTUBHOU
npodeCCHOHATILHOM AEATENIbHOCTU U OBICTPO aJanTaluy B yCIOBUAX HAYYHO-TEXHHUYECKOTO
nporpecca BBHIITYCKHHUKA, BIIAJICIONIETO TEXHOJIOTHSIMH B CBOCH CIEIMAIBHOCTH, W OIBITOM
penreHus mpoecCUOHANBHBIX 33/1a4, BOCTPEOOBAaHHOTO HA MHPOBOM pPbIHKE Tpyaa [1].
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