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Abstract

EMG biofeedback is an instrument in physical therapy treatment that can facilitate the
progression of the patient during rehabilitation. Therefore, it is interested to develop the self
made EMG biofeedback and test the accuracy and reliability of the instrument. The testing of
the measurement of self made electromyography biofeedback (EMG biofeedback) by the
signal simulation found that the EMG biofeedback channel 1 and channel 2 has 95.34% and
95.47% of accuracy and ICC = 0.99 in both EMG biofeedback channels. The correlation
between 2 channel tested by pearson’s correlation was strong correlation (r=0.99, p-
value=0.00). The testing of the measurement of self made EMG biofeedback by Rectus
Femoris (RF) muscle from 10 males at rest compared to the EMG (biopac) found that the self
made EMG biofeedback has 98.70% of accuracy, 1.30 % error. The correlation between the
self made EMG biofeedback and EMG (biopac) was strong correlation (r=0.83, p-
value=0.03). The testing of the measurement of EMG biofeedback by RF muscle from 10
males at maximal contraction compared to the EMG (biopac) found that the self made EMG
biofeedback had 95.48% of accuracy, 4.52 % error. The correlation between EMG
biofeedback and EMG (biopac) was strong correlation (r=0.82, p-value=0.04). The result of
the testing could be concluded that the self made had high accuracy and reliable that could be
used as the instrument in rehabilitation or in research project and for student learning.

KEY WORD: SELF MADE EMG BIOFEEDBACK
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EMG biofeedback = Electromyography biofeedback

RF = Rectus Femeris
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. Reference

Electrical Muscle Electrical
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Source: Prentice WE, Quillen WS, Underviood F: Therapeutic Modalities in Rehabilitation,

4thedition: www.accessphysiotherapy.com
Copyright € The McGraw-Hill Companies, Inc. All rights reserved.
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AUD (Hz)

Self made EMG biofeedback

Channel 1 (V)

Self made EMG biofeedback

Channel 2 (V)

¥
[

ﬂidﬁ 1 ﬂ‘?\i‘ﬁ 2 ﬂ%ﬁ‘ﬁ 3 EQ‘E:"IIU ﬂ’?ﬂﬁ 1 ﬂ%ﬂ‘ﬁ 2 ﬂ?ﬁﬁ 3 m?";a
10 14.00 14.10 14.00 14.03 14.00 14.10 14.10 14.07
20 14.00 14.10 14.10 14.07 | 14.00 14.10 14.00 14.03
30 15.00 15.00 15.10 15.03 15.00 15.00 15.10 15.03
40 16.00 15.90 16.00 15.97 | 15.50 15.40 15.50 15.47
50 16.00 16.00 16.00 16.00 | 15.50 15.60 15.50 15.53
60 15.80 15.90 15.80 15.83 15.50 15.50 15.50 15.50
70 15.80 15.80 15.80 15.80 | 15.50 15.50 15.60 15.53
80 15.80 15.90 15.70 15.80 | 15.70 15.70 15.70 15.70
90 15.80 15.70 15.80 15=72]. 15.70 15.70 15.80 15.73
100 15.80 15.80 15.80 15.80 | 15.70 15.70 15.70 15.70
200 15.80 15.80 15.80 15.80 | 15.70 15.70 15.80 15.73
ﬂrim"éﬂ 15.44 15.45 15.45 15.45 15%5 15.27 15.30 15.28
anufvay
UIATIgIUu 0.72 0.68 0.69 0.01 0.62 0.59 0.62 0.60
% A4
Qﬂﬁ’m 96.48 96.59 96.53 96.53 | 95.34 95.45 95.63 95.47
ICC
Intraclass
0.99 0.99
Correlation
Coefficient

~ l o or o ¥ 4 { a
1INM519H 4-1 Wevhmsnageudyusiuau 3 Ase inud 10-200 1834 (o1

i) WU AuRdeed1ufiouuuannsgIu Y04 Self made EMG biofeedback Channel 1 (V)

Y H ] s a‘; d‘. 1] (-7} g; d. L Qr
ATIN 1 IMNUY 1545 £ 0.72 (V) ATIN 2 ININY 1545 £ 0.68 (V) LBZATIN 3 1N1NY 15.45 +

r H k4 v [l
0.69 (V) taz AURAL=AIVTOUUUIINTTIU VDINITWATIAD 15.45£1545 (V) & 9

ot
Py
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nlefiFudanugndes imidy 9648 9659 96.53 uaz 96.53 1eiiFudnINA IRy

Aundo=aauifionuuinAs gL 104 Self made EMG biofeedback Channel 2 (V) A¥ef
1 15,25 + 0.62 (V) AYSR 2 115D 15.27+ 059 (V) uazadait 3 1d 15.30 £ 0.62 (V)
war Aundssdnniionntnnig vesmimuadedie 154541545 (V) FeinlosiFudnay
QnRee iy 953495459563 wax 9547  wedidudaudidy  uazdididuilszang

ANUHee Taun1nu 0.99 1u Self made EMG biofeedback Channel 1 Ly 2 auaial

v

{ s w o 1 @ Qs 4
A19519% 42 uaasaNuduRUsszrInmsiadanin IMA1veun30s Self made EMG

biofeedback channel 1 ATI7 1 2 uag 3

anuduRussznIeamsia A%ad 1 adafi 2 avad 3
Yoo IWdhuoansoq Self made
EMG biofeedback channel 1
avaiil 1 996" 998"
atait 1 992"
%3 1

v @ d 4 Ao o aad o
*E ﬁﬂ‘ﬂ‘uﬁiml‘u‘ﬁﬂUNﬂJuﬂﬁ']ﬂﬂJuﬂNﬁﬂﬂﬂ‘izﬂ‘U 0.01 level (2-tailed).

= o @ @ o
VINANSTNT 44 udannuduRUTYeInIsiadyaw 1WH1904 Self made EMG

biofeedback channel 1(V) A5IN 1 2uaz 3 Tﬂﬂ“l‘]’fﬁﬁammﬁuﬁ'ufmauﬁU%ﬁ'u WU

- L4 2
doyaalWiues Self made EMG biofeedback channel 1 (V) 597 1 1oz A39% 2 A59 1 uag

[T
[ =t @  w

ar [ o oo o o an A a ar w o '
ATV 3 UANYTUWUTINUIINUUITIAUNNTDA NITAUANUTUNWUTUINNIT 0.99 (p =0.00)

3 v ¥ H
o

[ 4 o w & | @ o aa o a @ w
Az A5 2 uazaien 3 wun SanudunuinuedeihiodiAgnisada Aszduanudunus
1 =1 ' o . A
11NN31 0.99 (p = 0.00) MInToyauaasliinugl Msinvouniesile EMG biofecdback 111l

a o [ { 1 4 o
szAvgoaresd 1 anuiureielumsia
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= ar w o i o w 4
M319N 4-3  paasanuduRusIEnImsdadua i Wi 1v0unios Self made EMG

biofeedback Channel 2 A% 1 2 Lae 3

v @ ] v o o ¥ 4 ¥ 4 A
ANUTUWUTIEn IS Iadyana I ves ATIN 1 AN 2 AT 3
IA304 Self made EMG biofeedback Channel 2

adait 1 997" 997"
ndaii 1 994~
Asaii3 1

o

= QL e a o aad
i 1Jﬂ'J"IiJﬁEJ‘W'L['E?JU'I&MUE]'E?'!ﬂfgﬂNﬁﬂﬂﬂﬁzﬂ’U 0.01 level (2-tailed).

{ o w o o ar
1A 43 urmnnuduiusvesmsiadyain Wi 1909 Self made EMG

¥
biofeedback channel 2 (V)A5eN 1 2 uaz 3 lagldadannuduwusvsuiosdu wud

ar

doygia 119 Self made EMG biofeedback channel 2 (V) n537 1 1z A5af 2 nSeft 1 Las

¥
= Y an as w w o ]

n¥efl 3 Tanuduiusiuedeihivdidgmeada fszdunnuduiuduinnit 0.99 ¢ = 0.00)

Y d

waz a2 uazadedt 3 nuh Innuduiusiuesihivddgmeada Aszduanuduwus
1AN11099 (p = 0.00) Teyauaaeliiiuil msdaveuniosilo EMG biofeedback 111l
Uszaugiossosii 1 Sanumindedelunisia
HlonUAURUT YO Self made EMG biofeedback Channel 11a% Self made EMG
biofeedback  Channel 2 IpglFaddanudunusveufiofdu w1 Self made EMG
biofeedback Channel 1 1102 Self made EMG biofeedback Channel 2 JA1udURUSAUDH19T
o v @ &

] i ) g
WOTIAYNNADA NIZAUANUTUNUT 0.97 (p = 0.00) LAAII 1ASDITIOEMG biofeedback 1

1 = o o — as ' <
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H H &
M13197 4- 4 naaamsnatoudya o W 1WA luvagWinuesndruiile Rectus Femeris (RF) i

' ar ' ° (=] ' P ' H
NRNAIDUTUNAY I 91UIU 10 AY Lmﬁ&mlﬂummammzmmﬁﬂqmummgTu

EMG (RMS) Self made EMG % AUADIA
IUIUAY biofeedback channel 1 EMG channel 1 , Biopac Eﬂfdriau
1 0.09613 0.01669 7.94
2 0.00976 0.00154 0.82
3 0.01281 0.00509 0.77
4 0.01739 0.00753 0.99
5 0.02044 0.01314 0.73
6 0.01068 0.00406 0.66
7 0.00762 0.00358 0.40
8 0.00610 0.00381 0.23
9 0.00915 0.00438 0.48
10 0.00457 0.00528 -0.08
Ande 0.01947 0.00651 130
damﬁmmummgm 0.02738 0.00475 2.36

::i y o @ o
MNMIN 44 ieviimsnagoudyna IWi9nuyyd 909Self made EMG

biofeedback channel 11uvmzWnisuNUIAToNID EMG, biopac Tusuaudidrsiumsnaass

149U 10 AUWDDN AR ALEAIUTEUDUNIATTIU ¥DI Self made EMG biofeedback channel 1

(RMS) 11111 0.01947 + 0.27378 11aZIA309U89 EMG, biopac Channel 1 (RMS) 1M1y

0.00651 + 0.00475 LaziAANUATAAADURAY 1,30 + 2.36%
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4 o w o
HoNnAaoUANUTUNUTUDS Self made EMG biofeedback channel 1182 EMG Channel
3
1, biopac Tund1uilo Rectus Femeris (RF) UsizWnvasdid1saunanessiuau 10 aulaeld

adanNUFUNUTUoURET Y WU Self made EMG biofeedback channel 1 L1fig EMG , biopac

w g o =

= a o oo L] = a A s [ o
HANUTUWUTNUDUNUUYTIAUNINTOR ﬁimummﬁnwuﬁo_m (p = 0.03) NNHANIT

@ W

[ y a g
NAABILAAII IATDIEMG biofeedback u1szangios ansadadys Iiihanndiuile
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uywd 18 1ndiRuatuinTe9 EMG, biopac

= o o kY &
M1313% 4-5  uaasmsnaaeudya i I i lusazesnussgegauosndiuiiio Rectus

' Qs 1 a 1 I~ 1 H ' H
Femeris (RF) lunguea29d1amaA1881u9u 10 au uaasnuilunundouazadouuy

WINTIIU

EMG (RMS) | Self made EMG %ANUAAIAT O
UIUAY biofeedback channel 1 | EMG channel 1 , Biopac

1 0.00189 0.13580 13.39

2 0.05657 0.11474 5.82

3 0.23339 0.28656 5.32

4 0.06589 0.10742 4.15

5 0.17156 0.18768 1.61

6 0.09835 0.10864 1.03

7 0.03760 0.09063 5.30

8 0.14614 0.22277 7.66

9 0.12235 0.13458 1.22

10 0.12627 0.12329 0.30

Andy 0.10601 | 0.15121 4.52

gaufivatnnsg 0.06867 0.06218 4.03

N 45 dleiinismareudyme lWihnnuyedluuazeenusgigaves
ndmiile Rectus Femeris (RF) Tungude619 $117u 10 AU YouATEND Self made EMG
biofeedback channel 1 (RMS) fiiis3ailo EMG 1, biopac (RMS) Wu71 Aundo+dauifio
1IATFIU Y84 EMG biofeedback channel 1 (RMS) (W11 0.10601 + 0.06867 HazIA3BIVe Y
EMG, biopac Channel 1 (RMS) 1M1110.15121 0.06218 1azin1nuA1AnADUIRGY 4.52+

' 4 a o a
4.03% NNANITNADDILTAIN lﬂ?ﬂ\?EMG biofeedback LL‘U‘]J’]JE%@]‘HELEJQ U1TINIA
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yana hnnduilonyud1dlndidssfnntes EMG, biopac Tuvnizesnisigagates
ﬂfsif'lmﬁt'] Rectus Femeris (RF)

ionATEUANNANWUT VDS Self made EMG biofeedback channel 1 11a% EMG Channel
1, biopaclun@auifioRectus Femeris (RF) YULDONUTIGIZAVOIFITITIWNAABITIUIU 10 AU
TaelFadannuduwusvoauifiofdu WU Self made EMG biofeedback channel 1iag EMG
channel 1, biopac HANAURUTFUBT T TdIAYN19aER Rszdunuduwus 082 (p =
0.04) INWANITNAADINTAIT IATOIEMG  biofeedback  u11/52ANFI0e dunsaia
Fyana IWihnndudenuud1d1ndiResTuinies EMG, biopac luvmzeonussgegauns

vy & :
AATUIUD Rectus Femeris (RF)
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uni 5 agilwamsIvenazderauauus

ANHUVBUAIBIEMG biofeedback HuUszAn§104
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4 . a ¢ L - § o <
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3 9 v q 9w Y g = I A oA
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