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ABSTRACT

This paper presents a method of virtual robot arm control by EMG pattern recognition using the proposed hybrid system. The proposed
hybrid system is composed of the LVQ and the SOFM, and the SOFM is used for the preprocessing of the LVQ. The SOFM converts the high
dimensional EMG signals to 2-dimensional data. The EMG measurement system uses three surface electrodes to acquire the EMG signal from
operator. Six hand gestures can be classified sufficiently by the proposed hybrid system. Experimental results are presented that show the
effectiveness of the virtual robot arm control by the proposed hybrid system based classifier for the recognition of hand gestures from EMG
signal patterns.

7l
LVQ; SOFM; EMG; Pattern recognition; Virtual robot arm

.M B 2 TEAT)E uAl, 29x| 9] Zabo] o Wale &
. Qlalo] o3t Wl o] glor, o] & 17k AlojH
23 OA olF 93 YL Agste] ATAX o] & goly, AAZH %z}e-; Aol 4L BEA =

(artficial limb) & 24117121 = @77 el AWA T Ao 2L BAHo|
Fe R A WAo] ATH AT AAAAL YA 3lol4 Az BT
Aol AA dojz Z2ae Jde] $AeA AL Be) 24 2

i o 2 o 1> ox

» S etn HXFsta Xt 2006, 5. 23



HZ YA B EAT 3 =4 #1038 A10Z

ukalolr), 192413 217+2] ¥ SHEEG, Electroencephalogram)
£ 228 H. Berger2] @& 7|H o2 A ste] o
Are. A AE(ECG, Electrocardiogram), =7 %(EMG,
Electromyogram), ¢+ =(EOG, Electrooculogram) 52
Z 21397} SlEo] stk o] A e AA 9 &
S el = A B2 8 Ao gtd AHEEHUAL
o], A2 S0 A7t YA R 2 AL dHE A FH o
2 A Nz Yoz AFE 1 Yt O] ZEMG A3+
259 &% Ao $AstE AVH AT A, A
ARJQE27 S SEFHE GAAT L, o]
w2} %9l (motor unityi o} 2477 B4 HEA
uhahE A glabolth 1z 9 -zhe) QIEHoj 25 9
FAE AzH o B3 AT AAE BHE o &%
i, HeQE o] &% JsRe, AN FAEr
(auto correlation function)©} 443, 4H#H8H4=(cross correlation
funciion) & o] & Z A 34 2 v Aol A& A
T AEAY Walo] glow, AT S0 ABHE, #A
SO AFAE S 0|4 ZHE NS HHRZFol| B
d?ﬂ%“‘ﬂ A= gtk o)A AFES IR
o 23 ZAE A5 9 AL T3] BT MAe
(pre-processing)&- -3} EMG 41:3.9] 24| 7}, R E, 53}
&3 28 AR ANse gAZE BesieR

g o] AlAbek Z7te A17HA A& B S 1-5).
e ALY 2AELNITE X
at7] Yated EFY AR 2 LA
(Self-Organizing Feature Map )3 LV
Quantization) & 0]%0}051 AT AS
a,7M 2R 2 *1]01‘5‘}% “o]"l!—%

> o Nﬂ

r}n: l)‘ il

YA SHA £ 7
% A ¢k} SOFM
Q(Learmng Vector

o) e Q43
Ak Ak

dquid o2 AL AFE A7)|H o2 10[V]~15[mV]
o] Aot 10~2000(Hz] o) T EAL 7). oot 2
2 2RE B E A2l F5 e HolHE BEL B

o

1780

984 & 300~500,0008 FES sjoFsti, JF oj=
2 AAE7) 98 Bej & AL g sjott firk. 19 12 2 A
EANBE FAHE] H& Aol
Becteris
sl towPas Min nen || aD -
R it At soiter R Gt

O 1 2T NS BH AlAHSe EENT
Fig. 1. Block diagram of EMG signal measurement system
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Table 1. Experimental results

e 100% (30/30) 95% (19/20)

a 100% (30/30) 100% (20/20)

‘e 100% (30/30) 90% (18/20)

‘o’ 100% (30/30) 95% (19/20)

‘u’ 100% (30/30) 100% (20/20)

‘A 100% (30/30) 90% (18/20)
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