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PE®EPAT

Junimomuas pabota comepxurt 51 c., 12 puc., 3 Tab., 5 ucTouH.

XECTOBOE YIIPABJIEHHUE, KOMIIBIOTEPHOE 3PEHUE,
MEDIAPIPE HANDS, TENSORFLOW.JS, MAILIMHHOE OBYYEHUE, BEb-
MHTEP®ENCHL

lens paboTbl — pa3paboOTKa CHUCTEMBbI >KECTOBOTO YIIpaBJCHUS BeO-
CTpaHMIIE Ha OCHOBE TEXHOJOTUH KOMIBIOTEPHOTO 3PEHUS U MAIIMHHOTO
oOyuenusi. OOBEKTOM HCCIENOBAHUS SBISIOTCS aNTOPUTMBI  PACIO3HABAHMS
YKECTOB, a MPEIMETOM — METObl UX pealn3allii B BeO-Cpe/ie C UCIOIb30BaHUEM
oubmmorek MediaPipe Hands u TensorFlow.js.

B pabote npoaHain3upoBaHbl MPUHIUIIBI )KECTOBOTO YIIPABJICHHUS, BKIIIOYAS
METO/Ibl 00pa0OTKH M300paKEHUM, pacrio3HABaHUS >KECTOB U UX MHTEPIIPETaAIUH.
[IpoBeneH CpaBHUTENBbHBIA aHAINU3 CYIIECTBYIOMMUX TEXHOJIOTHM, TakUX Kak
LeapJS, Handtrack.js, MediaPipe Hands, TensorFlow.js, Handsfree.js u Track.js c
OLICHKOM WX TOYHOCTH U TMPOU3BOJUTEIbHOCTH. Pa3zpaborana cucrtema,
MOJIJIEP>KUBaKOIast 6 OCHOBHBIX KECTOB (HampuMep, "yka3aTelbHbIN Majiel] BBepX ',
"Kynak'"), ¥ peasu30BaHbl MOJIYJIH JIJIS UX IETEKIINH, KJIaCCU(UKAIIUN U UHTETPAIIUH
¢ BeO-uHTepdeiicom.

DKCHepUMEHTAIBHO MOATBEPKIICHO, YTO ucnoiab3oBaHnue MediaPipe Hands
oOecrieynBaeT BBICOKYIO YacToTy KkaapoB (mo 65 FPS), a TensorFlow js
JIEMOHCTPUPYET OOJBIIYI0 TOYHOCTh pacmo3HaBaHus (10 95%). Pesynbrarsl
paboThl MOTYT OBITH IPUMEHEHBI JIJISl CO3/]aHUSI MHTEPAKTUBHBIX BEO-TIPUIIOKEHUH,
CUCTEM BUPTYaJIbHON PEATbHOCTU U UHTEP(PEIHCOB i J0Jel ¢ OTpaHUYCHHBIMU
BO3MO>KHOCTSIMHU.



PODEPAT

JlpiruioMHas mpana 3msimyae 51 crapoHaky, 12 mamroHkay, 3 TaOminel, S5
KPBIHIII.

XKXOCTABAE KIPABAHHE, KAMIT'IOTAPHbBI 3POK, MEDIAPIPE
HANDS, TENSORFLOW.JS, MAIIBIHHAE HABVYYAHHE, BO3b-
[HTDPOEUCHI.

MbTa npailbl — pacrnparoyka CiCTIMBI )K3cTaBara KipaBaHHsl B20-CTapoHKal
Ha aCHOBE TAXHAJIOT1M KaMIl I0TapHara 3poKy 1 MalllblHHara HaBy4yaHHs. AG’ekTam
JacienaBaHHs 3 sSyJsolia alrapbiTMbl paclia3HaBaHHS KACTay, a MmpajgMeTaM —
MeTaJibl 1X plaiizalibli ¥ Br0-acspoa3i 3 BeIKapbicTaHHEM 0101119k MediaPipe
Hands i TensorFlow.js.

VY pabolie nmpaaHaizaBaHbl MPBIHIBINBI KICTAaBara KipaBaHHS, YKIIOYAIOUbI
MeTaJIbl anparoyki BeIsY, pacliasHaBaHHs XKACTay 1 1X 1HTIpIpITanbil. [IpaBea3eHbl
napayHalbHbI aHallli3 ICHYIOYBIX TIXHajorid, Ttakix sk Leap]S, Handtrack.js,
MediaPipe Hands, TensorFlow.js, Handsfree.js u Track.js 3 ampukaii ix nakiagHaciii
1 mpaaykiplifHacii. PacmpamaBana cictoMa, skasi MaaTpbIMiIiBae 6 acHOYHBIX
XKAcTay (HamphIkia, "yka3aidbHbI manen yBepx", "Kynak"), 1 paanizaBaHbl MOy
JUIS 1X JIDTIKIBI, K1aci(ikallpli 1 IHTATpalibli 3 BIO-1HTIpdeicam.

DKcnepbIMEHTa bHaA TalBep/pkaHa, mTo BeikapeicTanHe MediaPipe Hands
3a0screuBae BHICOKYIO yactaty kaapay (ma 65 FPS), a TensorFlow.js qaomanctpye
OOMBIIYI0 AaKiagHaclh pacnazHaBaHHs (1a 95%). BeiHiki paOoThl MOTYIlh OBIIb
BBIKAPBICTAHBl VI CTBApAHHS IHTIPAKTBHIYHBIX BIO-TIPBIKIAAAHHSY, CICTOM
BIpTyaJibHal planbHacli 1 1HTIpdeiicay s moa3edl 3 aOMexaBaHbIMI
MardpIMacIsaMi.



ABSTRACT

The thesis contains 51 pages, 12 figures, 3 tables, 5 sources.

GESTURE CONTROL, COMPUTER VISION, MEDIAPIPE HANDS,
TENSORFLOW.JS, MACHINE LEARNING, WEB INTERFACES.

The aim of the work is to develop a system for gesture-based web page control
using computer vision and machine learning technologies. The object of the study is
gesture recognition algorithms, and the subject is their implementation in a web
environment using MediaPipe Hands and TensorFlow.js libraries.

The work analyzes the principles of gesture control, including image
processing, gesture recognition, and interpretation. A comparative analysis of
existing technologies, such as LeapJS, Handtrack.js, MediaPipe Hands,
TensorFlow.js, Handsfree.js and Track.js is conducted, evaluating their accuracy
and performance. A system supporting 6 basic gestures (e.g., "pointing finger up,"
"fist") is developed, with modules for detection, classification, and integration into
the web interface.

Experimental results confirm that MediaPipe Hands achieves a high frame
rate (up to 65 FPS), while TensorFlow.js demonstrates higher recognition accuracy
(up to 95%). The findings can be applied to create interactive web applications,
virtual reality systems, and interfaces for people with disabilities.



