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Llenb paboThI - pa3paboTKa CHCTEMBI Ha SI3bIKE ITporpaMMupoBanms Python st
YIPABJICHHS] UHTEPAKTUBHBIM JUCIUICEM JKECTaMU TIPH MTOMOIIN aITOPUTMOB KOMITh-
IOTEPHOTO 3PEHUS C JIIEMEHTAMHU MPOBEPKHU TOCTYIMHOCTH MO OMOMETPUYECKUM JaH-
HBIM.

B xo7¢e BeITIOTHEHNS JAHHOM paOOTHl OBLTH N3YYECHBI CYIIECTBYIOITUE METOUKN
pa3paboTKu MOAOOHBIX MPOTPAMMHBIX PEIICHUH, MPOBEAEH aHAIM3 COBPEMEHHBIX
MOIXO/I0B K KOMITBIOTEPHOMY 3pPEHHIO, UCIOJIb30oBaIHCh Ombmmotekun OpenCV wu
dperimBopk MediaPipe, obecnieunBaromiue 00paboTKy U300paKeHUN U pean3aluio
JITOPUTMOB MAITMHHOTO OOYYEHUS.

HHTepec K TEXHOJIOTUAM KOMITBIOTEPHOTO 3PESHHSI IS PEIICHUS Pa3TuIHBIX 3a-
Ja4 3HAYUTEIBHO BO3poc. OJHUM U3 TaKMX HAIPABJICHUHN SIBISETCS PAcIO3HABaHUE
KECTOB, KOTOPOE UTPAET BCe OOJIBIIYIO POJIb B COBpeMeHHOM Mupe. Kpome Toro, xe-
CTBI 00ECTICUNBAIOT yI0OHBII CIIOCOO B3aUMOICUCTBUS MEXKIY YEITOBEKOM U KOMITBIO-
TepoM. Pacrio3HaBaHue )K€CTOB OTHOCUTCS K 00JaCTH HHPOPMATUKH U S3bIKOBBIX TEX-
HOJIOTHH, T/Ie PUMEHSIOTCS MaTEMaTHISCKUE aTOPUTMBI ISl HHTEPIIPETAIINH JIBH-
YKEHUH YeJIOBEeKa. DTH JIBIKCHUS, KaK MPABUIIO, HUCXOAAT OT PYyK HJIU JIUIA, HO MOTYT
BKJIIOUYATh JIFOObIE YacTH Teia. Y CHENIHOe OCBOCHHE PACIIO3HABAHUS KECTOB OTKPHI-
BacT IIUPOKHE TEPCIEKTHBBI I PEIICHUs MHOXKECTBA TPHUKIAMHBIX 3ajad, ITo-
CKOJIBKY PYKH H TEJIO YeJIOBEKa SBJISIFOTCS €CTECTBEHHBIMU MaHHUITYJISITOPaMH C O0JIb-
[IUM KOJINYECTBOM CTENEHENH CBOOOIBI.

OmHUM W3 KIFOYEBBIX BBI30BOB INMPH Pa3padOTKE MOJOOHBIX CHUCTEM SIBIISICTCS
o0ecriedeHrne TOUHOCTH U CKOPOCTH PacTiO3HABAHMSI )KECTOB B peaIbHOM BPEMEHU. DTO
TpeOyeT HE TONHKO MPOJBUHYTHIX aJITOPUTMOB MAITUHHOTO OOYYCHUS, HO ¥ OTITHMH-
3auu 00pabOTKM BHICOTIOTOKA, YTOOBI MHUHHUMHU3HPOBATH 3aCPKKH M TIOBBICUTH
yI0OCTBO B3aUMOICHCTBUS MOJIb30BATENs ¢ yeTpoiicTBoM. Kpome Toro, ycrneninast -
Terpanusi TAKUX TEXHOJIOTHH JOJDKHA YYMTHIBATH SPTOHOMUKY JIBIIKEHUN YEIIOBEKa,
YTOOBI ClIeNIaTh TIPOIIECC YIPABJICHHS €CTECTBEHHBIM U HHTYUTUBHO TIOHSITHBIM.
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MbTa mpalisl - pacmpaiioyka cicTaMbl Ha MOBe IiparpamaBanHs Python s kipa-
BaHHS IHTIPAKTHIYHBIM JIBICTIIIEEM >KICTaMi PbI JariaMo3€ alrapbiTMay KaMIlyTapHara
3pOKY 3 JIEMEHTaMi IPaBepKi JACTYITHACII 1A Oi1IMETPBIYHBIX a3CHbIX.

VY xoa3e BeIKaHaHHS rITail pabOThI ObLTI BRIBYYaHBI ICHYIOUBISI METAJIbI pacIpa-
OYKI Takix MparpamMHbIX palIdHHSY, MpaBeI3€Hbl aHaTi3 CY4acHBIX MaAbIXoJay aa
KaMIT'IOT3pHara 3poKy, BbIKapeicTOyBamics 0i0misTaki OpenCV 1 ¢GpaiiMBOpK
MediaPipe, sxis 3a0scrieuBaroIb anmpanoyKy MaTIOHKAY 1 pIaji3amplio ajarapbITMay
MalIblHHAra HaBy4aHHS.

[{ixaBacip Aa TOXHAJIOT1M KaMIT'IOTApHAra 3pOKY JUIsl BRIPAIIPHHS PO3HBIX 337124
3Ha4Ha y3pacia. AJHBIM 3 TaKiX Hampamkay 3'sylsera pacrna3HaHHE KICTay, sSKOe
aJbIrpbIBae YCE€ OOJIBIIYI0 pPONIO ¥ CydacHbIM cBele. AKpamsi Taro, >K3CThl 3a-
OsicrieuBaroLb 3pY4YHbI cllocad y3aeMaJ3essHHs MMaMDK YajlaBekaM 1 kamirytapam. Pac-
Na3HAHHE KACTay aJHOCIIIA /1a TaliHbI 1H()apMaThIKI 1 MOYHBIX TIXHAJOTIH, /13€ MpbI-
MSIHSIIOLIA MAaTAMATBIYHbIA AJIFApbITMbI JJIS IHTIPIPATALbll pyXay yanaBeka. [ 3Thid
pyXi, K IpaBiia, 3bIX031b aJ] pyK a00 acoObl, ajie MOTYIlb YKJIIOUallh JIFOOBISI 4aCTK1
uena. [lacrsixoBae 3acBacHHE pacra3HaHH KACTaY aJIKpbIBae MIbIPOKisl NEPCIEKTHIBBI
JUISL PAllldPHHA MHOCTBA NPBIKJIAIHBIX 3a7ad, IaKOJbKI PYyKl 1 Iejla yajaBeka
3'SYNISIIONIA HAaTypaldbHBIMI MaHIMyJIsiTapaMi 3 BsUTIKAl KOJIBKACIIO CTYTIEHSY CBa-
OOEbI.

AJTHBIM 3 KITFOUaBbIX BBIKJIIKAY MPbI pacipaioy1ibl NaA00HBIX CICTIM 3'ayisenia
3a0eclausHHE JAKIAIHACLI 1 XyTKAclll paclia3HaHHs JKACTay y praibHbIM yace. ['aTa
naTtpabye He TOJIbKI MPAaCyHYTHIX ajrapblTMay MalllblHHAra HaBy4YaHHs, aje 1 am-
ThIMI3allbll aNIPALIOYKI B1I2aCTPYMEHIO, Ka0 MiHIMI3aBallb 3aTPHIMKI 1 a-BbICIIb 3py-
Haclb y3aeMaJ3€sHHS KapbICTallbHIKA 3 MpbUIafaid. AKpamsl Taro, MacrsxoBas
IHTArpallblsl TaKiX TIXHAJOTIN MaBiHHA YIiuBallb dPraHOMIKY pyxay uajaBeka, kab
3palilp mpaldCc KipaBaHHS HaTyPAJIbHBIM 1 IHTYITBIYHA 3pa3yMebIM.
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The aim of the thesis is to develop a system in the Python programming language
for controlling an interactive display with gestures using computer vision algorithms
with elements of accessibility testing based on biometric data.

In the course of this work, existing methods for developing similar software so-
lutions were studied, an analysis of modern approaches to computer vision was carried
out, OpenCV libraries and the MediaPipe framework were used, providing image pro-
cessing and implementation of machine learning algorithms.

Interest in computer vision technologies for solving various problems has in-
creased significantly. One of these areas is gesture recognition, which plays an increas-
ingly important role in the modern world. In addition, gestures provide a convenient
way for humans and computers to interact. Gesture recognition is a field of computer
science and language technology that uses mathematical algorithms to interpret human
movements. These movements typically originate from the hands or face, but can in-
volve any part of the body. Successful mastery of gesture recognition opens up broad
prospects for solving many applied problems, since the human hands and body are
natural manipulators with a large number of degrees of freedom.

One of the key challenges in developing such systems is ensuring the accuracy
and speed of gesture recognition in real time. This requires not only advanced machine
learning algorithms, but also optimization of video stream processing to minimize de-
lays and improve the user experience with the device. In addition, successful integra-
tion of such technologies should take into account the ergonomics of human move-
ments to make the control process natural and intuitive.



