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Improvement of structure of contact portion of an electric-powered glove

based on pressure distribution measurement
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Abstract: Authors have been developing an electric-powered glove with an exotendon system to support daily activities of
CCI patients. Pinching function according to user’s intention has been achieved by using the glove system. However, there
remains a problem that user feels slight pain on its hand at continuous long-term glove operations. To solve this problem,
authors measured pressure distribution on user’s hand by using a pressure measurement film and identified the location of
pressure concentration and found the cause of the pain. And then the causes was removed by modifying the structure of the
glove. Through this process, the painless glove system has been successfully achieved.

Key Words: Cervical Cord Injury, Exotendon glove, Active orthosis, Finger exercise, Pressure distribution measurement

1. ¥ E

ARFZE T, SEMEBREE O B FEFEICB T 2EREED
TEAABME LEHR S e — T OBRRICRY EAT, Bl
ERARIIISEHEREESKN T HFANWD EEbNLTEY, £+
DL L BHEIE L LT TROEBRIZM R, FIEICEE) R
EEHOTWD, ZTOEHHEEFBICBONCREBRAEEZ
RERSINTBY, TEAXZEEROBERE R RKD HiLT
W5, FIEFREAEOXEL L LIZREENEE T TIC
WS OB SN THERN)QR) REELS KT 5 X 57
EAMAREE IR S TOHARY, TD0H LWL
FEEMAMLEL SN TWD, RFECIIFEAEORER L
7B OFFEMNAFERT D LICK Lz, EEMO
IO L AEEKIC K Y FICETORADET 5 HE
Bhot, ZOMEEMBRT IO/ a—TBNEHEICEX
LZENDOSFHEZRE L, FOBRIZESHNTT o —TBMR
DL RITHY AT,

2. BRREBRXEFH I/ 0—T

(Drive unit ]

Microcomputer
A sowm (PIC)
Drive
signal T command

signal

; : lexible
A tubes Human interface
A\ l l
B /t\Command

: ' User
Powered glove

Fig. 1 Overview of the glove system
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Fig. 2 Appearance of glove

Flex1on Extentlon

.@ ) CRELEASE)

Fig. 3 Mechanism of finger exercise
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Fig. 5 Drive unit
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Fig. 6 Head-mounted Interfe;ce
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Fig. 7 Cross-section of the skin deformation sensor



HWREEL o> TCWB, T2, ZDOA VX —T x2—ADF| AL
LT, ~y R74 VDX DICERMNES CRIEFRIFEHL
THRRERDIRNE WS ERETOHND,

3. FITNMHIEARFHDRTE

EH /e —TEHEEFEOF AT A LEEZEELE
BE, EREMICE > THREICHER TS, Zer-o&End
ROENEEND, L, BREMOEGERZRA L
A, FOBEMEFTICETORAEELD Z EBHERIN
720 XEWMRD LT, FOEDEALIT EDOFEE DI &
DEL EOX ) MR EBMNTEOREREIND NE.
ERECHET 2 Z LIRS TH - 72,
FZTAMEICEWNT, Z7a—7HFRABCFIIMZ b
HAENOSHHE L7 4 b AW OFE S E IR AT A
FPD-9270 THIE L7z, BeER72 7 A L 2 BHIEZR THIE L.
WERESOPNDEHE/ETHI LT, Fa—T7BIR
DR RSB &2 OFM~DIEH % AT,
SEIIERE SN D 280 ) bAREL TRBIZOWVWTOE
B HMER LT v —TOSRE2R ATz, HEEHE L
T, BT L TEAIRLD 2 ERTHEENS DIP BHiE
by PIPEEfiEHL Y MPREFiELY O3EFHZEEL T,
TNENREEIT > T2, Fig8 ITKIE T 4 NV A EEE LT &
AT &R,

Ol'a @

DIP joint |——— MP joint

Ol

PIP joint | —H—

Fig.8 Measurement points

31 BIEHR

DIP BA#fi. PIP BI&i, MP BEfiZNEhORERBR, 76
CICHERBRICESOWTRHE LI ENEFORE &R &
Fig.9(a)-(c)IZ R T, mWEDNID o AT RE, Ky
JEARMb > LA TEHEAIN TN D, ST 7=
BIE I EBRREE Tl < fEOJEHES) 1 [\ 2E L TORE
L7 —TOMTELEEAOBREEARREL WD, v
— by POETIE. = NEEDOEZROFEEND E
ERAZRTHEANLONTZTZD, SENIEOEEB L LN
HENLITFEM A S Sk o sk L,

%9 DIP i OB EICRB VTR, EWEH ZRTEALN
2 FETR O o7, 2O LHEMNTHAZEINT, 5E L
ORICL EALTEHAFEAICHY L. R THAZ G
FERICEE ORI THAFEAICHEYT 5, Wb,
HMEAIZROME L ER->TEY, E-O~L ML
BAZRNEBICH AT OND Z L THOWMMLEY b
WEABELTWDE Z ERShoT,

IZ PIP B  OBRIEICB N TIX., @WESD 2RI EALA
4 TR -T2, Z0HBLHFENTHEHAL 2 FEeTE, BXE
LOFENTHEALLEMICHY L, FRILTHA 2 EFTIER
RICEE EORITHAZHMICHET S, 260 LR
HAIXROME EER->TREY, ER-O~L MGEWEAL T
EWEABELTWDZ ERNNhoT,

E 5 MP BEEIORIEICE VTS 2 BETCB W TERD

LIFE2015 201549 H 7H 9 H @i (JUNEEKRZE)

BWENEF N R OMNo Tz, HFHTHALHMIZ v —7
OEMIT YR LE s MBRIERRN ST ET— A
WCEWEABRELTEY, FRATHALZIHMIE, BE
ERISIALICEET B0 D~ k37 a—7 20T b
Ty AT—DT o F—EWE XD ETIH L L —mIE
PLTEARELTWHAEZ ERNGhoT,

(a)DIP joint

(c)MP joint
Fig.9 Pressure distribution measured

at measurement point
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Fig.10 Modified glove
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Fig.11 Pressure distribution before/after
modification of glove structure
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