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Scoring of Motor Function to Maintain Motivation Using Rehabilitation System for Upper Limbs
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Abstract: When a stroke developed, motor deficit may occur as aftereffects. Therefore, it is important that the
maintenance and recovery of the motor function with the rehabilitation to live under daily life. We study about the
rehabilitation system for upper limbs “SEMUL” for stroke patients. In this paper, we show the result that long term
test for elderly persons of non-stroke. The purpose of the test was confirmation of reproducibility and comparison of
the motor function with the youth. In addition, we present the method of scoring of the motor function to maintain
motivation to continue rehabilitation.

Key Words: Rehabilitation robotics, Stroke, Motion measurement, Motivation

1. EC®»IC

L OERE HEAEHEICRPERNEDTH S, R ER

HIZBWT, AR RE2RIET 5 L BREE & U CEBEED
U, EEEEICRERYEEZZITE. TORD, VL) T—
Yave UCHETIEREOME: - M %2 T 2382475 Z L ITEH
Thd. LU, B THRIBLIUCRENPMETLAEZAZIZ
LoT, UNEYTF—YavifiLTiIocldB8hsEd 5
W Fz, EEERE I ERNFIAHEL <, FIiHFOEBICES
WEBEGNZVWEHEZELLDONEZ W, FIT, Z0OXSBEELR
MIEZ R T 272, BRY Ml - VR (Virtual Reality) £
MiEHWEZIANEY F—2 a VY AT ADOWZEABEANT > TV

Fig.1 SEMUL

5@,

PO U, BASRR I HRH 2 R LT LB A ) S & Fig.1 12R9. SEMUL (235U 10 FIEIO b L == > 777
25 I [SEMUL] (29WCOWEA o> T3, SFHETE TV —vavrERIhTws, ZHERIZIE ER(Electro-
A RPN £ 7 S 2 — XA > MEDEE & &gy  Rheological) RIKEM LTV =X EHALTHD, N FIO
Vir—savThd (a4 VD] & [Rrvy s BE%kxH, BRI & o THC BB Y O IR E2RRT N TE
INSDT TV =y 3 v EHIIT % 2 LI & DA~ DR E B, Ffe, NV FNOMBRES, FEAEZLIITE L.

BT E B Z ot DWW,
ARTIE, SEBREITNIC 5 1) 2 PN ORERR & A ERER #H &

) 3
DHEEElE U, AT OLEZCLS (91 VD) % 2.2 d4VEY

AW EMREBROBERIZOWTHRRS, £/, UANEY ikl SEMUL IZ##xhTwbd7 7 ) r—>yarvnl1>ThHda
TITD 720D, Bk Lz X2 EEEREO S {bicD>nWT, £0 AV, AV ERBZ T —F U IHEOHEEITS
FEERAR D, DTHDL. N—=YyZ7A—ALTFNVAPA-AZRF 50

%. Fig2 IRTR—Y v 7 I —ZAOWEE AT IZRT
IFH FEFANDOR— NV ENY RVTEEL, F—Lha—

2. ERYNEYXZESRFLSEMUL &7 Y r—>ay ZADBEZ N S0k S icas YRS,

2.1 SEMUL O VERD AKX — MIBEICRD EEAE R, BTNk
SEMUL % Simple Exercise Machine for Upper Limbs DI LAFRDID

MTHh, V—F IR L SO VR EEY A E )% Ca—20Ex (BEEO 2 ) ®iE (B, %, H, ROk,
BYATLTHS. V—F VL EEMEE T ER AT FHFD 5 ) 1320 MTLITEDS.
LWSEAWABRFOBEDZ X Th%. SEMUL OAER © 200 RUSIET B, BRI (5 70) 12T 2 L8795,

364



393418

points total points

SOER: 0K

Bst:1424&

gold coin

silver coin

Fig.2 Coin Collecting (Basic Course)

HEBEREOFEERE LT, R—=Y v 7 3—ZATENY FLD
MR B & BRI A 5 OEZ AL TW5. HAHEE &
&, AR —MMIELEED IV OFLERIRT 2T,

AT OO T T, FNENOFHEEREIC B T B ERERE
B, 77V 5=y a vAOENOEE, BLUOT Ia—XRAY
DR ST & B AN DA EAER T E 7.

3. EFEENRE LREFER
3.1 A&

el 1, WP FAEIRE D7\ WY ER 85.2 = 6.6 D 6 £
Thb. EELRIETRL, FRONEEZIML TWDE. HHER
FED2Z{FNA—F UV UFEEELTWSA, BODOEETHNVE
WEBETEZENTES. RBRANCEBRNADOHHEETY, &
Mz CHEBICH T 5 RIEE G

142 1~2F, 3 7y AREOEREZIT-7-. HTSET
TV —vavidas v RV T TH L. ERETNZ, N
VRNVBRERIRRINGNERZEMLTE S 572012, LT
TVr—vavEERLUTE S 572,
3.2 HERBLIUER

Fig.3~Fig.5 IZERK R 2R T. Fig.3 3B HEIHE, Fig4d
¢ Figh 3N FNH NI — A L W a— 2D EE#BDE%T
H5bH. TIZTIE, #¥IHE 14 HEHOMR 22T, 27U, 140D
N=F2V VREETDHRENEPTY ZRAT U720, 14
HEHIZ 5 ADDF—RThHd. £7 5 73MUAMEHNTED,
F=ADIES5DEERLTWVWAS. b FOMAB/IME, ot
AfE, &b EOMARKIETHS.

Fig.3 X DB EEROMIIMH I D 14 HHOKERDO HG A
BINLTHYD, o2 NIVWI eainhrs,. ZhiE, Ehiz
Ko TAY RIVEBENRLE L TELS Y, V—F > 7RI X
Tt ThBeEZONS. AITHIZ X 2RBEFEREOHER & [
AEZDVWTHEDIRL D\ 2 ER DS 217 - 724558, H
BB 2RBEEICARERENI Do/, Ih&k
0, MBEFEEICEBRELSS D, ZOMAFEMELEY L THRD A
NONDHFEMENH 2 Z EDERTE . MAZEZOVWTIEHER
EPBED SN (p <0.05), HATRBEHEHOMIZENDH >
7. E£7z, BRI bz 5 HEOEER @ OFEE O R
&b, FHEHZ2 HEUBRENOMENZL A LHRD 5201
WL, SHOBEZOFETIZ2 HEUBRSEMIZFH LA, Zh
0, ENOMERHTEDMEEIS £ TIZ, BEZFITHERN
DB END T NS o .

EEBBOMREE, SERMICAZEHHIY 14 HEDO A H
EDWNZ, HEVWRASETHEEIICRAS. foHFDa—A
L TIX, IHTIR 1L UED R -4, 14 HETIZ 2
BN Z 72205 DEN T, HIZHIZ & 2@ DEAED
B EEAZIZOWTEDIBEL DR 2 BERD DA 21727
FEER, HBUZ B 2 EBIIFORE ITERE IO Z 223005
2. Ik h, HEMBOEE CHEELH S Z L VR TE
2. MAZIZDVWTIHAEREVZED SN (p <0.05), HATHE

365

2016 9 4 ~6

—_35
£30
< 25
o
c 20 f
2z
p 15
L10
-
%5
's 0
1st day 14th day
Trial Day
Fig.3 Migration Length
180
160
140
£120
'%1DD
© a0
£ T
& 60 I
40 R
. [ = - ﬁ -0 =
0 T T T
Straight Left Right Diagonally Diagonally Straight Left Right DiagonallyDiagonally
Left Right Left Right
1st day 14th day
Fig.4 Tracking Error (Short Course)
25
20
B s
§ 10 I ﬁ
I o -
A « 27N
0 ‘

Right DiagonallyDiagonally
Left Right

14th day

Right DiagonallyDiagonally Straight  Left

Left Right

Straight Left

1st day

Fig.5 Tracking Error (Long Course)
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Fig.6 Normal Q-Q Plot of Tracking Error (Straight Long
Course)
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Fig.7 Regression Curve (Migration Length)
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Fig.8 Regression Curve (Straight Long Course)
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