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INpenoxeHa KOHIEMINST POOOTU3NPOBAHHOM MepUaTKu HA 0a3e CHUCTEMBI BBICO-
KOYYBCTBUTEJIbHBIX MATHUTOPE3UCTUBHBIX CEHCOPOB ISl YCKOPEHUS MPOLEIYPhI
BOCCTaHOBJICHUSI IBUTATETbHBIX (DYHKIIMIA MAIIMEHTOB TOC]e WHCYIbTa. Pa3pa6o-
TaH MapuIpyT CO3AaHUsI MATHUTOPE3UCTUBHOM CTPYKTYPHI U BBITIOJHEHA OIIEHKA ee
YYBCTBUTEJIbHOCTH.

KioueBbie cjoBa: poOOTH3MpPOBaHHAs TepyaTKa; MAarHMTOPE3UCTUBHBINA CEHCOD;
TYHHEJIbHBIII MarHUTOPe3UCTUBHBIN 3(hdekT; MOMC-TexHo0orMs; Helipopeabu-
JTUTanUsl; Ouonaoruyeckast oopatHasi CBs3b.

The concept of a robotic glove based on a system of highly sensitive magnetoresistive
sensors to accelerate the recovery of motor functions in patients after a stroke has been
proposed. A route for creating a magnetoresistive structure has been developed, and its
sensitivity has been assessed.

Keywords: robotic glove; magnetoresistive sensor; tunnel magnetoresistive effect;
MEMS technology; neurorehabilitation; biofeedback.

OnHa U3 NPUOPUTETHBIX 3a/1a4 HeiipOopeabuINTallMK MALIMEHTOB, MIEPEHEeCIINX UH-
CyJIbT, BOCCTAHOBJICHUE 6a30BbIX [BUTATEIbHBIX HABBIKOB U MOBBILIEHUE TOHYCA MBILILL
MaJIbLIeB MapeTUYHOU KOHeuHoCTH. [locaenHue ncciaenoBaHusI TOKa3ain, 4To Hanboee
MEPCTIEKTUBHBIM METOIOM KOHTPOJISI M CTUMYJISIIIUY HEHPOTLJIACTUMHOCTH B HACTOSIII[CE
BpeMs IPeACTaBIsAeTCs MeTo Orosiornyeckoit ooparHoii csizu (bOC), cocTosiuii B He-
MPEePHIBHOM OTCJIEXKMBAHWU W TMOCJIENYIOIIeM aHajlu3e NBUTaTeJbHOW aKTHBHOCTH [1].
JlaHHBI METOJ peanu3yeTcsl MOCPEJACTBOM CHUCTEMbl MUHUATIOPHBIX TaTYUKOB, COOU-
pamoux HHOOPMALIMIO O COCTOSIHUM PYK B TUHAMUYECKOM PEXHMe MPU MPOBeIeHUU




TE31CHI AOKAAAOB HAYYHOM KOH®EPEHIIUU ®OPYMA

3apaHee OIpEJeICHHOTO IMUKJIA yIpaxXHeHni. KTloueBbIM mapaMeTpoM, NeTeKTUPYIo-
MM MEJIKYI0O MOTOPHUKY MaJbleB, SIBASETCS Yroj MoBopoTa danaHr. BeicOKOi TOUHO-
CTU M3MEPEHMIi yIila MOBOPOTAa MOXHO AOCTUTHYTH 32 CYET MCIOJIb30BAHUSI CUCTEMBI
BBICOKOUYBCTBUTEIBHBIX CEHCOPOB (TI0 OMHOMY Ha Kaxayio ¢ananry). U3BecTHO, 4TO
MarHutope3ucTuBHbie ceHcopbl (MPC) Ha OCHOBE TYHHEJIBHOIO MarHUTOPE3UCTUBHO-
ro addeKTa UMEIOT MpeiesIbHO BHICOKYIO UYBCTBUTEIbHOCTD Ha ypoBHe 10 Mk B/H T [2].

B pabote mpemiaraetcss opurUHAIbHAST KOHIIETIIIUSI POOOTU3UPOBAHHON TMepyar-
KU JUIsS TIPOBEICHUsI HelipopeabuInTalu Ha OCHOBE CHUCTEMBbl BBICOKOYYBCTBUTE/b-
HbeIXx MPC. MHTerpupoBaHHas B epyaTky CEHCOpHasl CUCTEMa OTCJIEKMBAET MOTOPUKY
TaJbleB U B peXXUMe peabHOTO BpeMEHU COOMpaeT NeTallbHYI0 WHMOPMAIINIO O JIBUTA-
TeJIbHOU aKTUBHOCTHU, YTO MO3BOJIsIET 3(DPEeKTUBHO KOHTPOIUPOBATh TMHAMUKY BbI3I0-
poBiieHUs. PazpaboTaH TEXHOJIOTMYECKMI MapIIPYT CO3MAaHMS MarHUTOPE3MCTUBHOMN
cTpyKTypHhl. OlleHKa ee YyBCTBUTEILHOCTHU TTOKa3aJia BO3MOXHOCTb IOCTUXEHUS BHICO-
KOro yrjioBoro paspeuieHust Menee 0,04 rpagyca.
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One of the priority tasks of past-stroke neurorehabilitation is the restoration of basic
motor skills and an increase in the muscle tone of the fingers of the paretic limb. Recent
studies have shown that currently the most promising method for controlling and stimulating
neuroplasticity is the method of biofeedback (BFB), which consists in continuous monitoring
and subsequent analysis of motor activity [1]. This method is implemented through a system
of miniature sensors that collect information about the state of the hands in a dynamic
mode during a predetermined cycle of exercises. The key parameter that detects fine motor
skills of the fingers is the angle of rotation of the phalanges. High accuracy of measurements
of the angle of rotation can be achieved by using a system of highly sensitive sensors (one
for each phalanx). It is known that magnetoresistive sensors (MRS) based on the tunneling
magnetoresistive effect have an extremely high sensitivity at the level of 10 uV/nT [2].

The paper proposes an original concept of a robotic glove for neurorehabilitation based
on a system of highly sensitive MRS. A sensor system integrated into the glove monitors
finger mobility and collects detailed information on physical activity in real time, which
allows you to effectively monitor the dynamics of recovery. A technological route for creating
a magnetoresistive structure has been developed. An evaluation of its sensitivity showed the
possibility of achieving a high angular resolution of less than 0.04 degrees.
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