(1)

Y \

szuvvsrisuuvlelasfuandmsumsWudom

U

Isokinetic Exercise System for Knee Rehabilitation

[ d

gNs ASEUINY

o

Sutta Hiruntanawat

a a (A ' = =] LY
:manuwuﬁmﬂumuﬁuwmmsﬂnymmﬁangmﬂ%ﬁymg
a v A a a k4
IAINTINAAATNHIVUNA %ﬂ"’llTJ‘lﬂ'Jﬂ'JﬂiiN"l‘V\I‘V\h
a LY a d
HHNINYIYAIVATHUATUNG
A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of
Master of Engineering in Electrical Engineering
Prince of Songkla University
2556

AVENTVRINHINGNFHFIVATHAIUNS



2

d‘ a a dJ a a a o [ dy 9 1
POINLNUNUE szupusmsuuy le Tem@ndmSumsiuydoum
Y A Ao ] 4

Y WwgNE1 A5nsuian

1IN Jenssy Tl

¢ a a Jd
i’)]ﬂ‘liﬂ‘ﬁﬂ%ﬂy]gﬂﬂ‘luwuﬁﬁaﬂ AUSNIFNNIIADU

-4 a Ia A
(5939319158 UYLIY ’Nﬁﬂ@]@lﬁﬂ’kﬂ)

,\
Nl
[e2)]
Lo
R
)
fa)}

h3
)]
—
)
—
()]
Rq
s
2
>
D
2
)
=
=)
h3
)
=)}
)}
=
—
p—a

............................................. NITUNIT
1 4 aa a
(NiIGH’JEJﬁTﬁG]iWTifJ AT.NANA %@ﬁf}ﬁ)

¥ Aa a 1% a @ a 4 o v A a Jd @ yd
UAUNAINYIAY UN1INYIYTIVAIUATUNT DYY Glﬁ}ummmwumuuﬁ!,ﬂu

AU HIV0IMIANYY MNHANgATUT YN TTUMaATNHITUAA TV IAINTTY

Tl

o
(509FNANTITY AT.TIENA ATHUL)

AUVALUNAING IR



3)

[

E4 i
UBTUVIDII HANTUD ‘t’J“ﬁ!iJ'lﬂWﬂﬂﬁﬁﬂ‘]sl'I’J%EJGII’ENuﬂﬁﬂ‘H'ILfN uax"lﬁlmmmmmauqmuﬂﬂaﬁ

= | ] A 9
UTIUFIYLIaDLAD

4 o £ A
(F09MANTINGY AT.YANA AUANA)

S a a J o
i’]']ﬁ]'lﬁﬂﬂ‘]_ﬁﬂ‘]sﬂ’ﬂ/lﬁl'luwu‘ﬁﬂaﬂ

(WEENT1 ATYTUIA)

v XK

UNANHT



4)

A

9 9 o 1 dey 1 I 1 = o 1
%1WHH%@3U§@Q?1W@QWUD%ﬂu1NWWWﬂuﬁQUWHQ1HﬂWi®HN@ﬂ%mﬂﬂ1u3$ﬂﬂjﬂu1ﬂﬂuLﬁw

)

) Y
li'lagnldlumssuvesyaiaysyan luvme il

(WEgND1 HIYTUIAN)

v =K

UNANH



()

d‘ a a dJ a a a o [ dy 9 1
POINLNUNUE szupusmsuuy le TemmandmSumsiuyvoum
Y A Ao [ 4
Y WWENE1 WS ysuiand
1IN Jenssy lulih
Umsanm 2556
Y] \]
UNAALD

9 A I ~ 1 Y ' 1A
Tsnvomindonutyrinnuunlunguidgeety aungdaiulvginan

A 9 1 = 1 Aam Y A 9 Aa A A
ANV DUTNTNUDIVDLVU ﬁ]'lﬂﬂ'liﬁﬂ‘]el'I‘W'1_|’J'I’JTJLLﬂllsll1/]\1'lEJ!,l,ﬁleﬂﬂﬁgﬁﬂ‘ﬁﬂ'lwqx‘i’(,jﬂﬂﬂﬂ'lﬁ
a Y v a a . . 1 ) 9 9 A a 9 1
mmﬁmmumu"lai%mum (Isokinetic) Lmi]'lﬂfﬂfiﬁ'li'Jﬁ]6U’E]ﬂaljflﬂ?ii“ﬁﬂ]ﬁ]ﬁlﬂi@\iﬂiﬂ'ﬁﬂ]ﬁ]mﬂ
a dy J o A a @ (=) 1 9 A P
FUAUNUIN i]'lu’J‘L!"U’ENLﬂi@\°I'1Jﬁﬂ'lﬁfNUlﬂJLWEJ\?WEWI’E]ﬂ'ﬁGLGB\TIu Lu@ﬂi]'lﬂﬁ'lﬂ'lﬂ]’ﬁ]ﬁq‘ljﬂﬁmﬂgﬁ

o 9 ' a X gy )
szvvuna lnuazmaluladianusudou 3eenaemsnantuldeanislulszmealiiiosno

v
Aav AR ]

] 9 o Y 4 a 9 1
Gl@ﬂ’ﬂhﬁ@ﬂmﬂuﬁwuu \ﬂu')i]ﬂuﬁ]Quuﬁu'ﬁ]ﬂ’]i@ﬂﬂllﬂﬂwGJJH’]L?]%@QU?W’]TU@LGU']LLUU
A o a a o ' o <] o 9|
N-K Table NenusoviamlugdunuleTafiuan wazihamsaunuszuunodyaia i

¥ o [2 a 1 [ 4 4 a 1
Ad e (EMG ) Tasmsiiuerlazusmsuuumnaautaune 19 1das0ausmsdemin

]
o A A

pule TaRandunudinifissneaonuaeenisuazdiamnsnldssiuwamuInisves
4 H 4 ]
naniie Tasassnndaana Iihnldannduniient Tasdunsesrzi@enmsriaulalu 2

Tvuafe 1A CPM (Continuous Passive Motion ) 118z Tnu Isokinetic HIUNITAIVANNIST

v
1 [ =

1 Y
auae 1110 Labview Fegmnsoudasuaziufinmidyonausuag inaiusenilens

] o

' ¥
vimsdon , dyanayumsasunilas , dyanunnuEa , dyanaldihadunile vazka
a J o ] { a Y 1
NTAUATIEHAT MAV , RMS i%‘U’UﬁTNTiﬂﬂTﬁuﬂﬂ’ﬂMlﬁ'Jﬂ\iﬁillﬂ?i‘ﬂiﬁ?i]lﬁﬁﬂlm 1 - 60
T A o %,‘ v g’/ 1 a 1] 4 a
@Qﬂ”l@]@?u"lﬁ Lmzmwu@umuﬂ‘lﬁ'mum 1 - 117 ﬂIﬁﬂ'ill ﬂTﬂﬂ]iVIﬂﬁ@U!ﬂ%@\iUiﬁTi

o < Yy Ayy o ~ Y
ﬁ”lllﬁﬂﬁﬂ’]el"lﬂ’NNLi’JGl,TiﬂQTl]lﬂLLaxﬁﬁJ”ISﬂVIN”I‘L!G]TNV]’EJ’EJﬂLL’]J‘U"lTJ

A

Md1fny 1AT9IUIMITVRII1 N-K Table, Mm3vsmistonimuy lo Toawan, dyanaluih

Y dy 9 '

NATNIUB, VDIV



(6)

Thesis Title Isokinetic Exercise System for Knee Rehabilitation
Author Mr.Sutta Hiruntanawat
Major Program Electrical Engineering
Academic Year 2013
ABSTRACT

Deteriorations of knee are a common cause of knee osteoarthritis in elderly
people. The previous studies have proposed isokinetic exercise that is the best performance for
rehabilitation. Isokinetic exercise machine is not normally used in provincial area because of
higher prices of equipment and high technologies and which is difficult in domestic production
for at the present time. This research presents design development of the knee management in
N-K table type, which can work in the type of isokinetic and joint working with the
electromyography (EMG) data record system. The implementation is by modifying N-K Table
into the enough low cost of the knee management, and yet can evaluate the development in
muscles from EMG signals. Two modes for the machine working are Continuous Motion Passive
(CPM) and isokinetic modes by control with Labview program. The program can show force
muscle signals and can record signal generated during the knee exercise, angle signal chance,
speed signal, EMG and the analytical results of MAV and RMS of EMG. The system can be
fixed speed in management from 1 to 60 degree per second. For the weight is fixed from 1 to 117
kg. From test results of the knee exercise, it can be fixed speed control and the system can be

functioned successfully.

Keyword: N-K Table, Isokinetic exercise, Electromyogram, Knee
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