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CUCTEMA PO3II3HABAHHS ’KECTIB IJISI BUITAJIEHOT O
BBEJEHHS TEKCTY JIOJIbMH 3 3AXBOPIOBAHHSIMU
MOTOPHOI CUCTEMHU

Anomayia: Y cyuacHux ymoeax 3pOCMAHHA 3AX60PHOGAHbL MOMOPHOL
cucmemu JHOOUHY, CHPUYUHEHUX COYLATbHUMU MA eKONOIYHUMU paxmopamu,
nocmae numauHs 3abe3neyenHs 0ezoap ‘epnoco icHysamms Onsa 0ciO 3
eCeHYi AIbHUM MPeMOpOM ma NPOMe308aAHOI0 8ePXHbOIO KiHYieKot. OOHI€E 3
HAUOLIbW aKmyailbHUX npooaem y NOBCIKOEHHOM) HCUMMI € 68E0eHHS MeKCm)
HA CEHCOPHUX NPUCMPOSIX Yepe3 NO2ipuleHy KOOPOUHAYII0 KUCTE ma NAbyié, Wo
VCKAAOHIOEMBCS  MUMOBLIbHUMU — CKOPOUEHHAMU M A316.  Bukopucmarms
2071008020 8800y He 3ABAHCOU € OOYLIbHUM, HANPUKILAO, Yepe3 HeoOXiOHICmb
30epedicenHsi KOHGQIOeHYIUHOCMI NOBLOOMAEHb, HASABHICMb (POHOB020 ULYMY ADO
nepedyeanus y micysax, oe nompibna muwa. Bpaxosyrouu eci yi ¢haxmopu,
AKMYAnbHOIO € [0es po3POOKU cCucmeMmu, sIKA Nepemsoproe Hcecmu y 6i0n0GIOHI
Jimepu, 8paxo8yrouu i ycysaouu NOXUOKY, CNPUYUHEHI mMpeMOpoM, i nompeoy
BUKOPUCMAHHS 20]I0COB020 BBO0Y.

Abstract: In today's conditions of increasing diseases of the human motor
system caused by social and environmental factors, the question arises of
ensuring a barrier-free existence for persons with essential tremors. One of the
most pressing issues in everyday life is text input on devices due to impaired
coordination of movements, compounded by involuntary muscle contractions.
The use of voice input is not always appropriate, for example, due to the need to

maintain the confidentiality of messages, the presence of background noise, or
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being in places where silence is required. Taking into account all these factors,
the idea of developing such a system that is able to solve the problem arises.
Knrwuoei cnosa: sicecmose 66edents, poO3Ni3HABAHHI JHcecmis, YUu@pposa
[HKTI03151, eCeHYIAbHUL MPeMOp, AMIYMAaYisl 6ePXHIX Ki HYIBOK.
Key words: gestural input, gesture recognition, digital inclusion, essential

tremor, amputation of upper limbs.

MoropHuii TpeMOp € TMOIMMPEHUM CHUMIITOMOM, IIOB’S3aHUM 13 TaKUMH
HEBPOJIOTIYHUMH CTaHaMH, SIK XBopoOa [lapkiHcoHa, eceHIianbHui TpeMop Ta
po3cisiHUN ckiepo3. BiH cyrTeBo BIUMBaEe Ha JpiOHY MOTOPHUKY, POOJISTUM
TPaJUIIIIfHI METOIM BBEJICHHS TEKCTY CKIAJHUMH, MOBUILHUMHU Ta CXUJIBHUMHU
710 TIOMHJIOK.

XKectoBe BBeIEHHS TEKCTy IIOCTa€ TEPCIEKTUBHOI AIBTEPHATHBOIO
TPaJUIITHOMY JPYKYBAaHHIO, JO3BOJISIOUM KOPUCTyBauyaM BBOJWUTH TEKCT 3a
JIOTIOMOTOI0 OE3MEePEPBHOTO PYXy, a HE JUCKPETHUX HATUCKaHb Kiasimi. [IpoTte
OUTBIIICTh  ICHYIOUMX CHCTEM JKECTOBOTO BBEJCHHS PO3POOJICH1 s
KOPUCTYBayiB 31 CTAOUIbHUM MOTOPHHUM KOHTPOJEM 1 HE € CTIMKHUMU [0
MUMOBUIBHUX PYXIB, SIK1 CIIPUYUHIOE TPEMOD.

[e#t mpoeKT cpsIMOBaHM A HA YCYHEHHSI ITI€T TPOTaIMHU ILJISIXOM PO3pPOOKU
Ta OI[HKKA TWIAXOAY 10 BBEJICHHS TEKCTY, CIHEIiaJlbHO aJanTOBAaHOTO [0
MOTOPHUX [TaTEPHIB, CHPUIUHEHUX TPEMOPOM.

MoTtopHuii  TpemMOp BHU3HAYAETHCA SK  MHUMOBUIBHMH  PUTMIUYHHIN
KOJMBAJIBHUA PyX YAaCTUHM Tila, 10 BUHUKAE BHACIIIOK MOYEProBOro ado
CUHXPOHHOTO CKOpPOYEHHS TIpyl Ms3iB-aHTaroHicTiB. 3riiHo 3 Enbne [1],
TPEMOp BHMHHUKAE Yepe3 KOJMBAJIbHY AaKTUBHICTh Y CHCTEMI YIIPaBIIHHS
MOTOPUKOIO, III0 OXOIUTIOE $IK MEepUPepuyHi, TaKk 1 IEHTpaJibHI HEUPOHHI
MexaHB3MU. [li pUTMIUHI CKOpOYEHHS M's31B BIMOYBAarOTBCA HE3AJCHKHO 1
HaKJIaJal0ThCs Ha [IUTECTIPSIMOBAH1 PYXOBI Jii, 1110 BUKPHUBIISIE TPAEKTOPII pyXY.

YacTtoTa M'A30BHX CKOPOUYEHB IPHU TPEMOP1 BapIOETHCS 3AIEKHO Bif] MOTO



TUNY Ta IHAMBIIYyaIbHUX OcoOMMBOCTEN mamieHTa. B poOori [1] 3a3HaueHo, 110
(1310JIOTTYHUNA Ta €CEHI[IAJIbHUN TPEMOp 3a3BHYail MalOTh YacTOTY B Jlana3oH1
npubmizHo 4-12 I, 1 e BIIMOBIAA€ KUIBKOM IIMKJIAM KOJIMBaHb Ha CEKyH/.
EceHmianpauii  TpeMop, 30KpeMa, XapaKTepU3YEThCS BIAHOCHO CTaOUIBHOIO
YacTOTOI0 Ta AMILIITYJIOK0 M1l Yac BUKOHAHHS TPUBAIMX MNOCTYNaIbHUX abo
KIHCTUYHUX 3aBAaHb [2].

EceHmianbHuii TpeMop € OJHUM 13 HAWMOIIMPEHIINX PO3JIaJIIB PyXOBOIi
aKTUBHOCTI ¥ TTepeIyCiM Bpaskae BEPXHI KIHI[IBKHA, OCOOMBO IT1]1 YaC BUKOHAHHS
JTOBUILHUX /i [2]. EceHiianbHui TpeMop — 11€ He TPOCTOo NepediabiieHa hopma
(b1310JIOTTYHOTO TPEMOPY, @ OKPEMUM HEBPOJIOTIYHUN CTaH 31 crenupIIHUMHU
YaCOBUMHM Ta CHEKTPaJIbHUMH BJIACTMBOCTSAMH. AMIUIITY/a TPEMOPY YacTo
3pOCTae i Yac IUICCIPSIMOBAHOTO PyXy, IO POOMTH 3aBIaHHS Ha JAPIOHY
MOTOPHUKY OCOOIMBO CKJIaTHUMHU.

B iHTepakTUBHUX cHcTEMaX, sKi TTOKJIAaI0ThCs HA Oe3MepepBHE BBEICHHS
JaHUX 3a JIOMOMOTOK PyXy, TPEMOpP TPOSBISETHECS SK CTPyKTYpOBaHUMN
MEepIOANYHUN IyM. PeryspHICTh 4acTOTH TPEMOpPY JIa€ IMiJCTaBU BBAXKATH, 1110
aNropuTMu  OOpOOKM CHTH&TIB Ta pO3MI3HABAHHS MOXYTh MOTEHI[IMHO
BITOKpPEMUTH MHMOBUIBHI OCIHWISIIl Big HaBMHUCHUX ecTiB. lle cTBOproe
TEOPETUIHE MIAIPYHTS IS pO3pOOKH METOIIB PO3Mi3HABaHHS JKECTIB, CTIHKUX
70 TpEeMopy, II0 Ma€ MpsME BITHOIIEHHS 0 CTBOPEHHS JOCTYITHHX CHUCTEM
BBEJICHHSI TEKCTY JUIsl TAKMX KopucTyBayiB [1,2].

Manuscriptum — 11e cucTemMa po3Mi3HaBaHHs KeCTIB y (GOpMi pPyKaBUUKH,
sKa MEPETBOPIOE PYX Y TeKcToBUI (popmar. KoxeH KecT 3iCTaBIIsieThes 3 023010
JAHUX Ha OCHOBI 3Ha4€Hb, OTPUMAHUX BIA T 'ATH JATUYMKIB BUIWHY, IO
pO3TaIlloBaHl Ha PyKaBUYIll B AUIMHIN NaibiiB. OTpuMaHi JaH1 TepeIaroThCs
IPOTOBUM CIOCOOOM J0 IHTETPOBAHOTO MIKpOKOHTpoJsiepa kinacy ESP, skwuii
¢ikcye 1110 3MIHY SIK TIAAIHHS HAPYTH Yepe3 aHaIoro-1poB Uil eperBoproBay

1 BUKOHY€ BC1OCHOBHI1 00uMCiTroBalIbHI onepaitii (Puc.).
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Puc. Ilpuniun po6oTH pyKaBUYKH

PobGoTa mpucTporo 6a3yeTscs Ha alTOPUTMI KOMIUIEKCHOT 0OpOOKH JTaHWX
PO 3MMHAHHS MaJBIIB Ta TPOCTOPOBE MOJIOKEHHS KUCTI. 3MiHA MMOKA3HUKIB 3
JATYMKIB BUTUHY MaTe€MAaTUYHO IHTEPHPETYEThCS Yy BIICOTKOBE 3HAYCHHS
3rUHaHHS Tajibls. [1o70KeHHsS KHUCTI TOJaTKOBO BU3HAYAETHCS 32 JIOMOMOTOIO
IMY. Leit Mmomynb ¢ikcye KIHEMATHYHI MapaMeTpH: JiHIMHE MPUCKOPEHHS 3a
JIOTIOMOT'OI0  aKCEJIepOMETpa Ta KYTOBY IIBHIKICTh 3aBISKU Tipockomy. Jlis
YCYHEHHSI TIPOCKOMIYHOTO apeidy Ta crabimizallii MpoCTOPOBUX KOOPIUHAT
3aCTOCOBYIOTHCS QJITOPUTMHU 3JMTTS JAHUX, TaKl K KOMILUIEMEHTapHUI (UIBTP
a6o ¢itsrp Kanmmana. OcKUTbKA 4aCTOTa MUMOBUIBHUX M SI30BUX CKOPOUEHB ITPU
TpeMopi cTaHoBUTh 4—12 T11, KJIIOYOBUM 3aBAaHHSIM IUM(PPOBOi 0OpOOKU
CUTH&IIB €  BITOKPEMJIEHHS  KOPHUCHOTO  pyXy BiI  MEPIOAUYHOTO
BHCOKOYACTOTHOTO Imymy. J[7si 1IbOro B CHCTEMI peai3oBaHa MaTeMaTH4Ha
dbitpTpallis, 1m0 J03BOJSE 3DMAHKyBaTHM  OCHWIALI Ta  IMIIBUITYBaTH
3aBaJOCTIAKICTh CHUCTEMH. BaXKIMBOIO OCOOMHUBICTIO CHCTEMH € IUHAMIYHA
CTPYKTypa 0a3u JaHWX: BOHA MOXE IMOCTIHHO TMOMOBHIOBATUCS 32 JIONIOMOTOIO
QJITOPUTMIB MAIITUHHOTO HABYAHHSI.

Jliist knacudikariii 6araToBUMIPHUX HEJIHIMHUX JAHUX BUKOPHCTOBYIOTHCS
BUIIIOBIIHI MareMaTW4H1 MOJEJ, IO JIO3BOJISIE 3 BHCOKOIO TOYHICTIO

BpPaxOBYBaTH IHAMBIIyalbHI OCOOJMBOCTI (MOTOPHKY) KOXKHOIO KOPHCTYBaua.



baza moOynoBaHa Ha OCHOB1 BJIACHOI PO3pOO0JICHOI CHCTEMM JKECTIB, SIKa HE
MoB'sBaHa 3 OPIIITHOI YKPaiHCHKOIO keCTOBOI0 MOBOKO (YJKM), 1 MOBHICTIO
OXOTLJTIOE BC1JIITEpH YKPaAiHCHKOTO andaBsiTy.

Hapasi nepenada naHux Ta MEPETBOPEHOIO TEKCTY 3IMCHIOETHCS 4Yepe3
OpoToBe 3'€HaHHS. Y TNOAAJBIIOMY IJIAHYEThCS I1HTErpallis TEXHOJOTIl
Bluetooth nst 6e3apoToBOi MEpeaadi TEKCTY Ha MPHUCTPOL.

Takum wmHOM, Manuscriptum wmae TOTEHIAN CTaTH YHIBEPCaJIBHUM
IHCTPYMEHTOM KOMYHIKAIlll JUIsl JItoAed 13 PI3BHUMH TUIIAMM MOTOPHUX abo
ceHcopHUX oOMexeHb. [lomanpina po3podka T03BONUTH HE JIUIIE 3a0€3MeUnTH
MOBHE BIATBOPEHHS YKPAIHCBKOTO andaBiTy 1 pO3AUIOBUX 3HAKIB, a W

aJanTyBaTH CUCTEMY JI0 IHAUBITYATIbHUX TOTPEO KOPUCTYBAYIB.

JUTEPATYPA

1. McAuley, J., Marsden, C. (2000) Physiological and pathological tremors
and rhythmic central motor control Brain, Volume 123, Issue &, p. 1545—
1567. https://doi.org/10.1093/brain/123.8.1545

2. Elble, R. J. (2013). What is essential tremor? Current neurology and
neuroscience reports, 13(6), 353. https://doi.org/10.1007/s11910-013-
0353-4

3. Chen, Q. (2024) Design of Human-Computer Interaction Gesture
Recognition System Based on a Flexible Biosensor. Int J Comput Intell
Syst1, 7, 180. https://doi.org/10.1007/s44196-024-00588-4


javascript:;
javascript:;
https://doi.org/10.1093/brain/123.8.1545
file:///C:/Users/Ігор/Downloads/Telegram%20Desktop/Elble,%20R.%20J.%20(2013).%20What%20is%20essential%20tremor%3f%20Current%20neurology%20and%20neuroscience%20reports,%2013(6),%20353.%20https:/doi.org/10.1007/s11910-013-0353-4
file:///C:/Users/Ігор/Downloads/Telegram%20Desktop/Elble,%20R.%20J.%20(2013).%20What%20is%20essential%20tremor%3f%20Current%20neurology%20and%20neuroscience%20reports,%2013(6),%20353.%20https:/doi.org/10.1007/s11910-013-0353-4
file:///C:/Users/Ігор/Downloads/Telegram%20Desktop/Elble,%20R.%20J.%20(2013).%20What%20is%20essential%20tremor%3f%20Current%20neurology%20and%20neuroscience%20reports,%2013(6),%20353.%20https:/doi.org/10.1007/s11910-013-0353-4
file:///C:/Users/Ігор/Downloads/Telegram%20Desktop/Chen,%20Q.%20(2024)%20Design%20of%20Human–Computer%20Interaction%20Gesture%20Recognition%20System%20Based%20on%20a%20Flexible%20Biosensor.%20Int%20J%20Comput%20Intell%20Syst1,%207,%20180.%20https:/doi.org/10.1007/s44196-024-00588-4
file:///C:/Users/Ігор/Downloads/Telegram%20Desktop/Chen,%20Q.%20(2024)%20Design%20of%20Human–Computer%20Interaction%20Gesture%20Recognition%20System%20Based%20on%20a%20Flexible%20Biosensor.%20Int%20J%20Comput%20Intell%20Syst1,%207,%20180.%20https:/doi.org/10.1007/s44196-024-00588-4
file:///C:/Users/Ігор/Downloads/Telegram%20Desktop/Chen,%20Q.%20(2024)%20Design%20of%20Human–Computer%20Interaction%20Gesture%20Recognition%20System%20Based%20on%20a%20Flexible%20Biosensor.%20Int%20J%20Comput%20Intell%20Syst1,%207,%20180.%20https:/doi.org/10.1007/s44196-024-00588-4

