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A Study for Analysis of EMG Signals using Wavelet transform

S.C. Kang, CK. Shin, S.M. Lee, "JW. Kwon, S.H. Hong
Department of Electronic Engineering, Inha University
"Korea Industrial Property Office

ABSTRACT

In this paper, we used Wavelet Transform to
analyze EMG signals.

Wavelet transform has an advantage of dividing
the nonstationary signals into the high frequancy
and low frequancy band effectively.

For determining the -characterized value of
EMG  signals, it was wavelet-transformed,
absoluted, and integral-calculated. As the result,
we acquired characterized value of each signals,
and acknowledged the differences among them.

It was concluded that the results of this study
using wavelet transform could be used to powerful
tool for analysis of EMG signals.
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Fig 1. Dividing process of EMG signals

<29 1.>°lA fourth-level decomposition®] E&
componentE 9] AFEL 9 vector, CE A& A
g dZ=Ho 9tk d7]4 vector L& 2+ component
o] de)lg RosiA g

dEZo Hx29 AF Se AYEHAHUEHE £33
approximation A& (cAD)% nEFATEHE S
detail A& (cDE £ @l 283 cAlS GA #
gFa5r dAdE AY, n9EREEHE AFHA
cA2 & cD22 2¥Ht} o] W ZZe FEAAH
#Boste de9 AFFIEL 7NATFe FFHA o
gt g2 2Adn, FEHe FA40A EHAAREY
ZJ}’“ 4E 4R 2EAA "o,

2 multi-level wavelet decompositione 34 &
A2 2 scale °lA 9] ZAM Approximation) &4
o AFTFRE FAste Folth ZddA o F
5ol B E=FNME nFd d4de aggE Fu
Ay dige] disl e "E FXE HHEE &,
whE "E W3 g FARRY AFES g9y sty
AL ¥IEH Eifg 2z AFI dye Z&
wEzEA 71

A B dFdAeE 2HE ASZE multi-level
decompositiong® AP ZA TFoz EIyE E3

=2 193 M23 97/11

ANZ2RE 7|20 WHSgHE LAY &
njEE s zole FEamAt shgch

U=

EE B =EdA=
48 #a FE7F 39d Harr dlol=
439

Harr Hoj=2dg&
Harr §lo]2.2l9]

o ol

mother golEH & T

(=1 0<K1

2-scale B4 & o&3 o] & 5 o}

oo(8) = o(28) + p(2¢t—1)

po(H) & 2493 FFoln 74 A5 o
89 AFe hy(n)=[1 1] oo

dolBgdl 5 ¢o(H = oAz oo ¢ 4
9 2AdY FF2RE FE¥d. Har wavelet
o& i 2o

$o(D = (20 — p(2¢t—1)

oo(=| 1

<1
=3
-1 <1

0<
_1_
5 <t

Harr wavelet® 7) A %4 (basis function) ¢(D
25¥ Ho|(translation)®} & (dilation)oll <& &
o) AFAR Hejr oln] Aoz FHAM,

G A (D=2""RY( 2" "2 t— )  m, nez,

714 Ze Aseld, LAR) o B4 37
T slolB Y JlAgRe PYgolth nYTH W
A%E h(m)=[1 —1] el

3. 249 % 2%
31 4% delH

Ao AMEF THE AT E 200 Fwre) HAQ
& oz o)Futzy 4Fuize FARSg B
ol 4z} 24X 9] HFE&, T FYol =5
st 671A 8] VR &%
2H FITRAE AL AT
Y1(Channel 1)2.2 AF22
At

o ANEE ]
of uf, olFwuZ & i
a0 92(Channel 2)2

<E 1>3 7o) 6714 2 71% g s, &
zZte] §%o dsiAM 3039 BEAP S 636}%14 30
39 vHE AYg dogy F 10A11€4 5o sl

A 71Ee AZE g E AIZb-Fag o H 1) ysgst
o wavelet transform< 838 ZHE AlFo W

60

TaRBINFUY



Table 1. Basic movement and symbol
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Table 2. Absoluted integral values of wavelet
transform signal

Level 1 |Level 2 |Level 3 |Level 4 [Level 5
IN | 0.0017 | 0.0017 | 0.0018 | 0.0017 | 0.0005
OUT | 0.0034 | 0.0034 | 0.0101 | 0.0078 | 0.0072
WI | 0.0022 | 0.0114 | 0.0142 | 0.0013 | 0.0069
WO | 0.0171 | 0.0083 | 0.0112 | 0.0009 | 0.0003
G 0.0019 | 0.0188 | 0.0089 | 0.0091 | 0.0047
S 0.0018 | 0.0105 | 0.0082 | 0.0081 | 0.0024
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