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1. Po3niizHaBaHHS Ta MOJEJIIOBAHHS KeCTiB YKPaiHChKOI aKTUJIbHOI a6eTKU 3a JOTIOMOT00 KpOCIIaTGOpMEHNX

TEeXHOJIOTIN

2. Ukrainian dactyl alphabet gesture modeling and recognition using crossplatform technologies

Pedepar:

1. Bepie 3anpornoHoBaHa TEXHOJIOTS, po3po6jieHa 3 BUKOPUCTaHHIM KPOCIIAaTPOPMEHUX iHCTPYMEHTIB 1J1s
MOJIeJIIOBaHHS XECTiB yKPaiHChKOI aKTUJIbHOI abeTKY, aHiMallii IepexofiB Mixk cTaHaMU >KeCTOBUX OJMHULID i
IIO€JHAHHS XeCTiB (cJ1iB). Po3po6iieHa TexHOJIOris BiiTBOPIOE MOCJIiIOBHICTD JKE€CTIB 3 BUKOPUCTAHHSIM BipTyasbHOI
IIPOCTOPOBOI MOJeJIi pYKU i BUKOHY€ PO3IMi3HABaHHS AAKTUJIEM 3 BXiTHOTO IIOTOKY KaMepH 3a JOTIOMOTOI0
3rOPTKOBOI HEIPOHHOI Mepeski Ha OCHOBI apxiTekTypu MobileNetv2, HaBueHoi Ha 3i6paHOMY HAabOPi 306paskeHb, i 3
00paHoI0 ONTMMaJIbHOI KOHIrypatieto mapis i napameTpis. Ha 3i6paHomy Hab0pi TeCTOBUX JaHMX YKPaiHChKOI
IAKTUJIBHOI a0€TKHM AOCSITHYTA TOYHICTh 6ibll HDK 97%. B pamMKax Te€XHOJIOTIi, 17151 IiATOTOBKYU MOJeJi
po3Mi3HaBaHHS KECTIB, BIEpLIe 3i6paHMil CTATUCTUYHO 3HAYMMUI MACUB JAaHUX YKPaiHChKOI JaKTUJIbHOI abeTKH,

10 cKJIaaaeThes 3 6inbi Hixk 50000 306pakeHs >kecTiB pyk 50 ocib B pi3HMX yMOBaxX HAaBKOJMIIHBOTO CEPENOBUILA,



YMOBAX OCBITJIEHHS i JOMOBHEHUX METOJAaMu ayrmeHTallii jaHux. O6paHa apXiTekTypa 3ropTKOBOI HEPOHHOI
Mmepexi MobileNetv2 BnockoHaneHa 3a paxyHOK TPUBUMiPHUX 3rOPTOK, IO TO3BOJIMJIO HABYUTU MOJIEJIb
posmi3HaBaHHA 3 gkicTio 0.97 meTpuku fl Ha TecToBOMY HabOpi JaHUX, sIKa IIepeBUllye abo € Ha OHOMY piBHi 3
Cy4aCHUM pPO3pOOKaMMU B LIill 06J1ACTi AJ1s1 iHMNX MOB. Pe3yJIbTaTy MOJE/IOBAHHS i €KCIIEPUMEHTAIbHUX
IOCJIiI>KE€Hb, OTPUMaHi B POOOTi, MOXKYTb OyTH BUKOPUCTAHI [17151 pO3POOKY NEPCIEKTUBHUX TEXHOJIOTI

CHi]IKYBaHHH KOpUCTYyBa4a 3 KOMH’IOTepOM, d TaKOX B CUCTEMAX AJIbTEPHATHUBHOT'O CHi]IK}/BaHHH MOBOIO >KECTiB.

2. For this purpose, for the first time, a technology developed using cross-platform tools for modeling gestures of
the Ukrainian dactyl alphabet, animation of transitions between states of gesture units and combination of
gestures (words) was proposed. The developed technology reproduces a sequence of gestures using a virtual
spatial model of the hand and performs dactyl recognition from the input stream of the camera using a convoluted
neural network trained on the assembled image set, based on MobileNetv2 architecture, and selected optimal layer
configuration and parameters. Accuracy of more than 97% was achieved on the collected test data set. As part of
the proposed technology for the preparation of a gesture recognition model, a data set of the Ukrainian dactyl
alphabet was collected for the first time, consisting of more than 50,000 images collected from 50 people in
different environmental conditions, lighting conditions and supplemented by data augmentation methods. The
chosen architecture of the MobileNetv2 convolutional neural network was improved by three-dimensional
convolutions, which allowed to teach the recognition model with 0.97 fl-score quality on the test data set of the
Ukrainian dactyl alphabet, which is on a par with modern developments in this language in other languages. The
results of simulation and experimental research, obtained in the work, can be used to develop advanced human-
computer interfaces.
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