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Study on The Estimation Method of the Joint for the Operation of the
Upper Limb Rehabilitation Equipment for Hemiplegic Patients II
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ABSTRACT

In this paper, we propose a method for correcting the measurement axis twist that occurs in the
process of wearing and each estimation method of joint in which the inertial measurement unit based in
health arm by the method of operation upper limb rehabilitation equipment of hemiplegic patients. In
order to verify the proposed method, it is fitted with a inertial measurement unit of the upper arm and
forearm of the experimenter left arm, verified by comparing actual joint angle is detected by
photographing the arbitrary posture, the angle that the estimated joint. Then, it was verified by
comparing the applied front / rear techniques for correcting the measurement axis twist. A result of the
experiment, before applying the measurement axis twist correction, joint, after but each match rate
showed a weak concordance rate in 89.16% and were corrected, measurement axis twist, each
concordance rate of joint agreement of 93.28% I understand that it has been 4.12% improvement in the
rate.

Keyword : upper limb rehabilitation, hemiplegic, Estimation Method

o ¢ 20141117
AR Y 0 2014.11.25 HAupn] Z=Ae Ao s

AAEAL  2014.11.27

£ 710 HFAY EHS L A A

kssong@kpu.ac.kr (%] #}) o] IT§E nFA8RA G de] AT+2ax4=z 3
A4s AT st WAL A (NIPA2014-H0401-14-1003)

sheom@kpu.ac.kr (F% 4 =}) 2 oA AR 20149 ARAY(LSHF BK21 ZF 2~
°]¢Y : dxatdrisd et WAt wg Abguh ez Sard AT AYe Wl AGEHS

ehlee@kpu.ac.kr (241 #]=}) $-"(31720130012987)

AT Ave vdgEAey 9 AREANG



1A

3]

171 9

A3

o]

=
=

A

h=j

RL

o}

(2014.11)

=

5 =&KX HsH H4

=X

a5}
=)

314 ME=x|

BETTAEUT BB BTWTTL LA P REE T
HQ&LMOU_‘A oﬁot N_U xﬁo ;.Uu_mo uJPoVA ‘zﬁau ;Eﬂﬂﬂo
oga_/xXox;_]%auux = dﬂzaﬂ_wm‘_iex VRS R T e N
- L. N T em kT bR v = ® R
WE ST S mTE Ao T wE Lo ook P
mm ﬁL%%lMMﬁQMM ﬂﬂoﬁhgm < ®e ﬂzdu%vu. l;mﬂnﬁ_ﬂﬂr i Awu]au
o e D o _ ! ~ U o T Fo W T R To X s 7! ©
@%ﬂ%_@r%d ﬂoﬂ.oﬂhﬂzﬁ%ﬂﬁwzfr NN owom o TR oM w° %uno.mﬁ
%W@mﬂﬂﬂ%ﬁo@ oy ST o s Y it A O N
pl o ﬂ_OI = _.E =3 Z_u _zT .z:Ou 4m| OME - ‘Ol_l =y 1_,_AI ﬂmE ‘@IE ﬂﬁ ﬁE il OME = ﬂAiL &I _zT E#E EE ‘_wﬁ o
_ o = il ~ %
PP EErEL LeZio " dem ToLE, N FELR o T
ﬁa%ﬂﬁﬁ.@aﬂﬂé ﬂﬂﬁ_/mo%mﬂmm_i ﬂ‘uolm,uyl ® = ﬂﬂoﬁr
TP REART Mo eFoe® e g ¢ mwb R T
BRd g, BTy X gy T Ugw ® R e R I EO
R B L R O R L I PV U S Fawag
- I R o g oo ® H g0 8 g D _ P T TR
TXLTS T LA R e T o mETLRD o BE NoaeIl
T o 5 B om oo oo B o= i W o wr W = o W% do m T f TH oo W WO
@TEF L BPREEH T _ X Vo fgmppek W ozTo F R
TR L TR R N T WA mol S — BHx P AT kN
T Wyt T e NG p T e Ry do " X
W T oK TR T WP KT B o2 %0 o e ooy g
rEF . ewwmeT Ve T gwm Sl ) T
xR RN R W TEEHEANTW®® N T T N ~ Nr TN N oo
=) rE T S T Jo T PR e P @I WEFIT L THEXME O OPCNTFET WH
Ererinc UL BETRELILEY REIIE OTEZEEE Sl
T_okmN g PH  » o w_woewwd v A R R G NE T T
X o X g SR o T o= oo i A ) ~N o oz N R K G
2P PedE aiwy gTEXewmz? Faugawm @ TE T PRANE X
~ < s = : ) _ j % 7 N 9 = el
X ) B < g % < .ol nnNrEEm goaﬂﬁg]a_of o B _ T X
Te2RTc 2 RLFe NaBwrakcz fres, EROGN oRray e
) s . — —_— . - _
PRy CREBE BT N EARTR T g N AN I ol
T s E SRl PR T LR S T e R oo R Mo TN E
T TMAFTE 2R AN T %M%;ﬂwmoﬁim g T TOT AT
. T i ﬂ ! <0 AT ~O ™ . o P = 9 ) ﬂ ~o o = K ‘_LI mm o
HTumﬂHmwom ﬂEEAmOEﬁNM MWUﬂZH &lﬂ_ﬁﬁot&ﬁﬂ W_mﬂﬂmﬂumlwﬂﬁc.ﬂawx mﬂﬂ%i%lmﬁﬂﬂml
BES+TT BT op TR e et R R E Lm0 T T W K .
BRI g ERad gy oy gy BEg Pl _FT9%7 Xamxs I Xagl
eI ORI N e %%a%ﬁ@@@% o o TP TR w o L
- o B o= o o %= X —_ LGS X Lo I = ~ dlo B
™y T © N RN K ) V W — g i RN L s 5 M) -~ N R &+
— < X ‘E o X —l B N X 1) W T B %0 &4 o
e pEA W O  awew wEIEIEsTaalys L EETEN
nowrwonTMo%,m.%ﬂuannq miﬂﬂnf.ﬁﬁ%ﬁﬂn IMWP.,%um e m oA ﬂ%%m_.
o go XL BT E g ERRETE ARG,y 2pg8weEless T HBETAEIQ
— % WA EE T e s R _w % BT ST _wEI BT o d R R
Wa@r%mhma1Lﬂﬂgﬂﬂ.ﬂ%%aﬂfr%ﬂoﬂgﬂ%.mﬂmﬁﬂﬂ%ﬂﬂaﬂﬂ TR s ¥
B 0 I~ i - [} ~ == rl 0 —
R D LR AR SRR S L N N - -
5 mwagewmrTa o dE RHITRTHEFEDAE ONCST e RN D BT ® M

3 oAge] A4S



4 713

F

22 844 Wz

7171

L

=

=

Aol ARl M

F

=

3

ofd|
AR o g

1

AL
—

=

=

2.1 A AA A

| waale o] ol

d
N
T

X
=y
el
o
|
N

oF
~r

-

7N

s

A 71l o

i

£l 7_Eﬂng.|‘e

—

] 3=

Sangre_,

XN
o

K-

o
8K

ol

o

o))
el
!
fw

17 40l A

3

P
=

A3 5AFEL 214614 A

gl

3]

7 o)

pu

bl
o)

(1)

st

°] 7k

N Sanglri

ingle

at7]

S

3}
o
= K
=

3L
s

[e)

=

&
180°¢

‘E:m,gle

(Sangle )

Skl

000

=

71244 9]

3 2ol ol7lsh 2w} F9

E b R < -

o}, weba

71AAEHSE A 3 E S

=

i

o]
had

a9 3

eha 744

o
&

w

2A 7Y

=
=

54

=

19 5

AR

=
=

23 #4=

)
=~

T

A 7Hb,,,) T #Hel

A, 28==2 A

=
T

o]

—_—
o

32

ol

A 2O



(2014.11)

=

316 ME=x|=Zs
=x|@sts| =2x| Ha M4

"R
n ll_yl O_H Hn_lr_wl ﬂ_ol IH_H.O T
7 gEww N2 . WK T
X o T — R N~
A e Heowt o il R
o e 0 K R = o <V ED oy B M oF
=4 & T T g TR oo P il
I BHT gy 9 TRl o N N
¥ FEly TacME . P Y o w
| 1E | |E - SR iy AN T oo
0 PAY ) iy pry =3 —_—
3 pe NEE]Eiﬂ w_w%dr%@mm G GG
5 Ay RN BT o o s W Ko
= | |8 <|E ITOSCENGS o= Ao L o i =
s m% 8| Z ﬂm_ﬁwr%mu@@wmﬁog? mu_%mw% )
0 |2 No mo & o 9 ) o e~ do N
A Wwﬁmvlfm w5 ﬂmoﬂxf X5 ﬂ =N =™ w7
7o Stk %@ﬂ%%ﬂi@ . RS A
5 . o W on o o] ® T ® o R e
i s n_rf &e ofy woNE N < = o iy ~ o] O
— _._ln_Al,ML Mﬂgﬂﬂ ~ ~NK Md_“ . Uw = i < %o - I iy W "= 5 = W N+
= W7o | o fo < =~ X ~ X
# = ||| 2= P %%%xﬂw prERE U N o 1%
%o}oﬂﬁﬁ_@ﬂoﬁrﬂ%% B o h T oz
= < Bo o = X N
R ﬂﬂ%me.aﬁﬁuioaﬂdu < = X o o~ oo W
ST Ay G TR S @ P = i
. I K 2 ET R
MM L odo TH o BB N o~ m_mO ™
o o N W9 o M
Ak = RN N o moRe ol
N %mﬂx%iﬂo % % B o X W oo
on T X Nr %o 75 KO —~ W
X TN W e iof- o Fe Ar ™ _
o s TET e KA < o T H
dlo R R TE G N =  ® B A e
ﬂN_v =0 Z_l EO ‘UI ‘zru < M O#E ﬁo ~ ﬁAIL m —_— ? m ‘zrl ‘Alv.ﬂ
o T G G L = S XY
— o TN - N o o DO
M ! £ W o= N Nr X X M O ___MT R o o= = W
2 ol o T Yy M ol T ~ RN F ° -
il e mxﬂ o) Wk < N o 1l T X < & ™ ) ¢ -
~ ~ X P 2 f = 7
T wo T R R s ) wﬁ o <R L
_zT| o7 Oﬁ A nAj = O ﬂ\ﬂ J,Al ,D| ,5.3 ﬂ.o ;i ,UI .W _ ”_.Aﬂwh AE .‘wu_ ﬂﬂ_ T &
70 mo a_ndrﬂ% v_m ocﬂa_ = zoerE o wom«7 - N T E
A o W L F 5 T N s g IS W w2
v — v
- ﬂ}ﬂm«lﬂ ﬂVﬁVmﬁmawM X PP E R odo O
W SN DR N o N T
" m«ﬂﬁg_eﬁolgad.mu ﬂemﬂ_: < s ) logmu_.ab o= T
o GO %g%.ﬁ%& < U S A 4 o ¥
) —_~ ) ) " —
) TR Jo|~| o \mmu ) ,OIL i N o T3 ,Wﬂ ,.wl ~ =K T o um B o o H = 7
zmiéagoﬁﬂ@ﬂﬁ L TFEeLE A
RO z o N '° 2} oA < wm LT i © owm X o B
T R ) T oEm Ny BK o S _ P - %0 do BX o
W SR S W A < T
SR B No T of M~ N
o e Sl
(S O OF RO
oﬁ N
N



717|

L

=

=

Aol ARl M

F

=

3

ofH|

1

AL
—

W

oH

=

x

do
i
it
%o

L

22|

By 7

BB

LR

L

.

-RY
1064

26%

o 66°H% L}
o]

o7 | 127

1BZ
1BS | #47
0L

al%

Bt

}7tol

=

a3

P&
1979
8Ly

8%%

QX

a

405

63%

=l

L

L

R | 122>

626’
1B7 | &5
16y

TP

ol A

T

o

N

angle

C

angle

Sangle
K

[e]
=

N
o]

816

A

By om oF 9328%¢] X%

127
169

94%

55
“Nr

106 | 68

101%

05 | 1217 | 48

G2y

63
136
%

vy

DF | 187

68

1B1°
8%

2

5
1B1°

1015

el
N

N

angle

Sangle

angle

G,

]_

Q%

i -

&
T

|

R

HAo

12.3°%

KX
p

o 257t

~
o)
W
0
N

~

hl

L

e

taich w7

]

3}o

2

M=

A

~0
fuze]
Nr

0

W

=3
T

ez woly,

&l

R e

3|

e

A

o

o] AAAZ 717 &8

=

=

uhH] $ 7

A

1l

=2 ¥

2

0.56°

0.63°

=

X
g

7.88°

5.32°

o
-
1210

Nr

Bl

p
o

jrvze]

oy

o]
TF
o)
N
1710
N

ol

~r

i
rvzel
Nr

)

N

A AAR &

7]

=

El

[¢]

_C'L]

71

o]

74

=
=

]_

EERRE

Al
=

}

ks]
ha

A7 A

9

T
=]

i
=

Al

%

5.32°

L

d sl e

A Wzt e a3 8% 2k

Al

o = 7.88°, A <ghol A

~

.

o

T

X
ao
i

oy

Nr

—_

2]
w

ot
U

AR A ol A

912l

i

ks]
s

A7 #3

3]
2

Al
=

ﬂmo

o

B

Jariy
o



T AR JIHE AEg dgEH ol A
< B3 AMdAY BESAHGA ] FHAA
< 3 #d7 F4 dA&o] A EH A=
o}

Acknowlegements

R REE LR T R
L
H

1
40F B TEF mAANRY AN AT
A=z F3 HAS (NIPA2014-H0401-14-1003)

2 AT dFEE 20149 AEAY(AEE BK21

el Ao FIATARY AAG ol o

(3]

(4]

(5]

[6]

(7]

Jean*Mlchel Gracies, Jeno Emil Marosszeky,
Roger Renton, Simon C. Gandevia, Simon C.
Gandevia, David Burke, “Short-term effects of
dynamic lycra splints on upper limb in
hemiplegic patients. Archives of Physical
Medicine and Rehabilitation”, Archives of
Physical Medicine and Rehabilitation, Volume
81 lssue 12, pp.1547-1555,2000

7‘“5‘4 g3, BT, oldE, oW A, o]F 3,
e, AAX, 84, &4, oldg, “2011
ol AE ALY, RAEAR SR AALS A
94,2012

Xiao Ling Hu, Kai-yu Tong, Rong Song, Xiu
Juan Zheng, Wallace W. F. Leung, “A

Comparison Between Electromyography-Driven

)

Robot and Passive Motion Device on Wrist
Rehabilitation for Chronic Stroke”,
Neurorehabilitation & Neural Repair, Volume
23 no 8, pp.837-846,2009

AR E, o] s A% g 2 A& AR,
it AL 8] =], #5613, pp. 23-29,2013
g5d, A8, AAEHET A E7)5

g 2AE velevEue] wa, vlekae
g3, A17H 43, pp. 13-24,2009

[9]

20134

1985

1987

1992+

2000

dAAES 3 A F T

714

2013 249 Aeoidn Azt

<

Zatal £ (sHA)
- A Al
soleta e et

e EERE R
a3t oAb 24,
st et AAE
st AL 241,
st et AR
sha} upAL £9).
S =R
sl A4

4 w4





