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PE®EPAT

Humnomuas pabota: 64 crtpanunpl, 30 pucyHkoB, 20 HCTOYHUKOB, 5
npwIoKeHuH, 1 Tabinna

KOMIIBYOTEPHOE 3PEHUE, OPENCV, MEDIAPIPE, PYTHON,
MAIIMHHOE OBYYEHUE, PACIIO3HABAHUE JXECTOB, HEMPOHHBLIE
CETHN.

Llenv  Ounnommuout  pabomwi:  pa3pabOTKa CHCTEMbl Ha  SI3BIKE
nporpamMmupoBanus Python s ynpasieHuss HHTEPaKTUBHBIM JTUCIICEM JKECTaMH
IIPY OMOIIN AJITOPUTMOB KOMITBIOTEPHOTO 3PEHHSI.

Peanuzanus nanHo# nenu norpedoBaa peieHus CaeayomuxX 3a1ay:

e [IpoaHanu3upoBaTh CYHICCTBYIONIME TMOAXOABI K  pa3paboTke
0JI00OHOTO POJIa MPOTPaMM;

e 3yuyuTh TeopeTnueckyro 6a3y u mo3HakoMuThcs ¢ APl Oubamorexu
koMmmbtoTepHoro 3penuss OpenCV wu  ¢peliMBOopka MaIlIMHHOTO
obyuenus MediaPipe;

® lIMreMeHTHpOBaTh MPWIOKEHUE IS YIPaBICHUE WHTEPAKTUBHBIM
JUCIUIEEM JKECTaMH TPU TOMOIIM aJIFOPUTMOB KOMITBIOTEPHOTO
3peHus;

B mHactosimiee Bpemsi CHIIBHO BBIPOC HHTEpPEC K MPUMEHEHUIO CHUCTEM
KOMITBIOTEPHOT'O 3pE€HHUSI JIJIsl pEIlIeHUs pa3Horo pojia 3anad. OnHoN U3 TaKuX 3a/1a4y
ABJIIETCSl pacro3HaBaHue xkecTtoB. OHU Bcerjga OBITM HEOTHEMJIEMOW YacThIO
B3aMMOJICUCTBUS JIIOAEH MexIy coOoil. Ho jkecTbl Takyke SIBISIOTCS YTOOHBIM
CPEIICTBOM B3aUMOJICUCTBUS YEJIOBEKA U KOMIThIOTEPA.

Pacnio3naBanue xecToB — pazzen B HHGOPMATHUKE U SI3bIKOBBIX TEXHOJIOTHSX,
[EIbI0 KOTOPOTO SBIISETCS HMHTEPIIPETAIUsl YEIIOBEUECKHUX KECTOB C TOMOIIBIO
MaTEeMaTUYECKUX alrOpUTMOB. JKeCThl MOTYT UCXOIUThH OT JIFOOOTO ABMKEHUS Tela
WM COCTOSIHMSI, HO OOBIYHO MCXOJMAT OT JIUIA WIH PYKU. DTO OJIHA U3 aKTyaJIbHBIX
3a/1ay JTOCTUKEHUS B3aMMOTIOHUMAsI MEXK]Ty Y€TTOBEKOM U KOMITBIOTEPOM.



PODEPAT

JeimioMHuast npana; 64 craponki, 30 mamonkay, 20 KpbIHiLl, S IpbIKIATaHHSTY,
1 Tabmina.

KAMITIOTOPHAE 3POK, OPENCV, MEDIAPIPE, PYTHON,
MAIIBIHHAE HABYYAHHE, PACITIABHABAHHE KDCTAY,
HEMPOHABBISI CETKI.

Mb>ma Oviniomuau npaysl. pacmparoyka CiCT3Mbl Ha MOBE IparpaMaBaHHS
Python nans kipaBaHHS 1HTIPAKTBIYHBIM JBICIUIEEM >KICTaMi IMPbI J1ariaMo3e
alrapbITMay KaMIl'IOTIpHAra TieIKaHHs.

Paani:;auma ra3Tal MATHI 3aHana6aBaJ1a BbIPpAIOHHA HACTYITHBIX 3ada4:

* [IpaananizaBaip iCHYIOUBIS MaABIXO/ABI J1a pacHpalioyki magoOHara poay
nparpam;

* BeiByublllb  TIapaThluHyl0 0Oazy 1 masHaéminua 3 APl 6106misToki
kamn'tordpHara riemkanHs OpenCV 1 (peliMBopka MallblHHAara HaByYaHHS
MediaPipe;

‘IMHHCMGHTaBaHB IIPBIKIIATAHHC I KipaBaHHe iHTBpaKTBIS'/HLIM JABICIIIICCM
JKdCTaMI1 IIPpbI AAIIaMO3¢< aHFapBITMaS} K&MH’I-OTBpHaI‘a TJICIKAHHAI,

VY nsgnmepamHi yac MOILIHA BbIpaciia IIKaBaclb Ja Y>KbIBAHHS CICTAM
KaMI'lOTApHAara rieKaHHs JJIs BbIPAII3HHS po3Hara poay 3aaad. AJHOW 3 Takix
3a/1a4 3'ayisena pacna3HaBaHHe xacTay. SHbl 3ayceénpl ObUTl Heaa'eMHal yacTKan
y3aema3essHHs JToA3el naMiK caOoi. AJjie KACThl Takcama 3'ayIIsonla 3pyYHbIM
CpOJKaM y3aeMa/I3esiHHS YalaBeKa 1 KamIyTapa.

PacnasHaBanHe k3cTay-pa3zazen y i1H(apMathbibl 1 MOYHBIX TIXHAJIOTIX,
MATall fAKora 3'syysdelnia I1HTIPIPATAUbIs YallaBeublX JK3CTay 3 Jamamorai
MaTAIMaThIUHBIX anrapeiTMay. JK3CThl MOTYIIh 3bIXOA311Ib a1 JIF0Oora pyxy 1ena adbo
CTaHy, ajie 3BbluaiiHa 3bIXO/351Ib a1 TBapa a0o0 pykKi. ['3Ta ajiHa 3 aKTyaJbHBIX 3a/1a4
JACATHEHHS y3aeMapa3yMEeHHs MaMK YaJlaBeKaM 1 KaMIyTapaMm.



ABSTRACT
Thesis: 64 pages, 30 figures, 20 sources, 5 applications, 1 table.

COMPUTER VISION, OPENCV, MEDIAPIPE, PYTHON, MACHINE
LEARNING, GESTURE RECOGNITION, NEURAL NETWORKS.

The purpose of the graduate work is to develop a system using the Python
programming language for controlling an interactive display with gestures using
computer vision algorithms

The realization of this goal required solving the following tasks:
* Analyze existing approaches to the development of such programs;

* To learn the theoretical basis and get acquainted with the API of the OpenCV
computer vision library and the MediaPipe machine learning framework;

 Implement an application for controlling an interactive display with gestures
using computer vision algorithms;

Currently, interest in the use of computer vision systems for solving various
kinds of problems has grown greatly. One of these tasks is gesture recognition. They
have always been an integral part of people's interaction with each other. But
gestures are also a convenient means of human-computer interaction.

Gesture recognition is a part of computer science and language technology that
goals to interpret human gestures using mathematical algorithms. Gestures can come
from any body movement or state, but usually come from the face or hand. This is
one of the most relevant tasks of achieving mutual understanding between a person
and a computer. The human hands and body are natural manipulators and have a
large number of degrees of freedom, therefore, the successful solution of the task of
recognizing the gestures performed by them opens up prospects for solving a wide
range of applied tasks.



