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Analysis of Finger Force Control Capabilities for Early Detection of
Motor Intentional Disorders (MIDs) Patients
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O 232|X[&0l(motor intentional disorders, MIDs)
b &=M40=2 Q|| MHE S20|2{= 2| X| 7} X Ste| = & O0l(seo et al., 2009)

& & (frontal lobe) W &7 B % (premotor region) &=2f

02Xl 2=7|0f| =2 LtEHE (302, 2010)

X
np7l& 2X19| 80 ~ 90% 0| M 25 2tA S &M (weintraub, 2008)

premotor area

1 frontal lobe

MIDs 2 9! M4 l(zhet IR SaY X0 2Rt k()
= 2S2XZo= k| =& B0 w2t LEfLEE 29| X0|7t l2Lt, CHF 22| 2HXt=
E X!

xX7|0| 9°|X|%EOj 7} LIEIL} =7| FITIO| = QS
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MIDs S¢

O 2= MO0 [HE 37HX| MIDs 79 (Heilman, 2004)
v 2&X 535 (hypokinesia): S22| A 20| X|AH | = ZHOf
v 23 X|EE 535 (motor impersistence): 20| X[ &0 287t L= Fof
v 2F B %S (motor perseveration): S0 ZZ0| X| x| = ZHoj
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Q 7|Z MIDs 87 | 7t0] 2foh 2tAtef Al 5

%‘?—% 7(|_| I:._I'(Crucian et al., 2007; Heilman, 2004)

=
X0
g
(=)
oo —
= <
=X
o] o
1
O T
g o7 8
ok oW
jol 1 Klo
—_ —_—
S K 2
% s
K M
of ¥ 5
4o =
. fod
ol gn T
X Tz
5 D m
woooll
<0 R0
o 1y o
Lo =
1K =
B K
Ko If  Klo
Io {r A
K K H
Ho o Wo
o OH OH
SO0 S

.. e - QL
= o
e e O
LEEEEASST ®
A. E
(@]
£
Al
(&)
o
4ir
3 §
_._._o e A
o_._ llr///llf J
AN
7N W
{0\ 3
, \ \ .
/gw @
7_ AN
I\
(7]
ot
4 0
o 0
(§\ S
o
Klo o
Jjo i
Thu
+_|_. /N
K ( \
1o |
AN

L Crossed response inhibition (CRI) task )L

= HAHOo| 1

X130l B =

ol

jo

Ergonomic Design
Technology Lab

O




o7 T

-

jol o - Rl B B K
ok 2 = 52 mm
o ANEtY o
T T afl 58
=l 3l 08 7 ~ Q
RN X
NN e 33 =0
K1 m__HJJ] a5 <]
- =
= |l = s <
- K || foO m_.._w.*m < I-Il_
0 E|la|kel -
S [ (S K
— 10!
no
LR R R RN NNRNEREREHRHE IIIIII Ho
m 70 o
m urgo G o
o0 <k ol ©
W.__A_u i
[ 0MF : pd
ol @ = A
] 1 1~
| | ol o
I o B Kd
] od ".A < e
t| %o < K
| RO 1) ol
] ] =
LR RN EEEEEEEEEEEEERY m
KO
K

=
o
&}

i [igm]
MeEES

aY .-'J‘ iy

i

{




KIr
o0

nl

N
<A

jol

kio

ol

il

10

0
0
ujr

O
o0
Gilll
[l

LHo
OH

pN

18, & X, S AKX 521t 24

HAZLR| QIRH(HELH, &

—_
[e)
—

2 S0

v

Ergonomic Design
Technology Lab

O




LH
LH
K
R
H

il

70

0

10l
1o
™
i = 50
o
M- 1]

5o Lo
Tl 10

1
<0

41

10

=0
T
B

1o
OH

= H/W: finger touch (FT) ZH| 72
4

Kr
ol

nl

N
<Al

%0
KIr
)
w|r
i

mul

K AFO|
O O L—
A

™

<
il
a

- 20 ~ 70LCH

AE T4
=3

OH

|

ur =
o0 ol
ol <0
~o <M
KO H

Ergonomic Design
Technology Lab

O




S1. 25=H 2 g7 38 8%

O 2578 Y HI} M (Seo et al., 2009)
=]

o Y HE
A=t Reaction Time (RT) = t; — t;

= — L .

/ = time to press the sensor; j = time to appear red signal
oA &Y 8% 52
FARAZ HAlElE =20 ot =T 2hS Al ZE(msec) _
: 9.8N

== Development Time (DT) = t; — t; '

/ = time to reach 9.8N; j = time to press the sensor

Force (N)

SE #(9.8N)0 ZEOH=E ZalE A AlZHmsec)

Y0000 f, — 9.8 N|
10000

f. = finger force at time / . | Time (ms)

o x| Maintenance Error (ME) =

SH 2(9.8N)2 10= 7t X|Cist FX2 If Lddt= FX 2XH(N)

Reaction Time (RT) =t; — t;
/ = time to release the finger; /= time to appear red signal

HAIElE H=0 tish 7X[5HE gl S&0t= 2T 88 AlZHmsec)
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S2. =712k gl = A28 JE: H/w

1/3
Q ZH[
v" Finger touch (FT) ZrH|(SeedTech Co., South Korea)
> 2= E &rE e 573
> 2= sensor (load cell) AFZ (precision = 0.196 N, sampling rate = 30 ~ 32 Hz)
v 199X 2 L|E{(FLATRON L1940P, LG Electronics Co., South Korea)
I 15cm
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8 19T dgAlzh: 2082
S1. Preparation X HAF£XM: random
~ J [oznzs )
(3 min) R R N
OfZHo| EA0l W2t HES SH| AW 5
r \ HALE SHBIMAL
S2. Practice == ==er 2
L (5min; 1] ns |
s s |
i
[ S3. Main experiment ]—------- A s |
sz 2 |
(20 min) |
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S4. 41} Total

1/3
A I = o) AL O T O =i H
0 g4 &7r5 o 5d0 tiet A, 2, & AKX, ¢ fKel =213t &4
H. 2570 4 Z4el & 54 ANOVA p-value table
A Z £ X SZ
Age group (A) < 0.001 0.012 <0.001 < 0.001
Gender (G) 0.009 0.051 < 0.001 0.406
Hand (H) 0.840 0.002 0.017 0.017
Location (L) 0.966 0.480 <0.001 0.258

A x H 0.398 0.408 0.071 0.522
G xH 0.291 0.907 0.402 0.724
AxL 0.647 0.008 <0.001 0.648
G xL 0.987 0.337 0.274 0.173
Hx L 0.566 0.674 0.347 0.274

X Shaded area: significantat « = 0.05

% 301X} O|Ato| S &G BA|

= d4e9o e 82 BE ZHOA HAELM 207t gofg
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S4. 21k M EEH, FE =H

2/3

0 HAQIS 010|524 ¥ AR, £ 57 AIZH0| LEF

(A&} F(5, 319) = 16.22, p < 0.001; =& (F(5, 321) = 3.03, p < 0.001); S&: (F(5, 296) = 22.27, p < 0.001)

X MD = mean difference
x BHSAIZHO| et AYE WRKeoZ HY

r MD = 89 msec

400 MD = 58 msec 400 - 400 - _
—~~ ==
D | |

300 300 - 300 -
g = - — MD = 20 msec
N
o 200 200 - 200 - B 5
£ B B N
— 100 - 100 - A A A 100 -

B B B B B
0 e T T T T al 0 = T T T T T 1 0 - T T T T T -
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(=1 =
A &F=H e SHEH

= 70CH= Cr= Ao BIsH A%, T2 HEY Al 2SS A[ZH0] =F
= J&U2e| FZ tSA|ZH2 A% vESA|ZHo]| BIBH 102 msec 2HE =B A2 2 EME
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3/3
o o = 0ol|3 =
O 012 FA o HOA HFO L & EO e 72let XI0| & £ ¢
v HEN] 23): ™ 1 - FX 53 | (R, 320) = 40.89, p < 0.001)
v A St e > O (F(, 320) = 38,55, p < 0.001)
5001 MD =254 mN - MD = 87 mN
Z =
= 400 £ 400
S S
'-;J) 300 = (g 300
5 g
g 200 5 § 200
< 100 £ 100
= 1] g 0
Age group  70s 60s 50s 40s 30s 20s Gender  Female = Male
*MD = mean difference
BaU20~50 Ohel X% sH2 FAE W22 = 4T
= 70Ci2| X|= S™ 2 60LHE M= =2 2¢1X{5| X5l
= E/d0| 6{dELC} 87 mN 22 FX|& EHol= 4= 2
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Q 7|& k| &4 3tXt A A0} H| W (yoon et al., under review: Seo et al., 2009)
v ‘8¢ 2ldf svaD, stroke 2tAS| =H B B 592 1.5~ 113812 X{0| S E ¥
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o Yoon et al. Seo et v tal S  al

CRE Yoon et al. Seoetal & oo Yoon et al. Seoetal al. & oajp ‘oon et al. co et al,
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