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Abstract

We proposed a method of a virtual robot arm controlled by the EMG pattern recognition using
an improved SOFM method. The proposed method is simple in that the EMG signals are used as
SOFM's input directly without preprocessing but nevertheless input patterns are reliably classified
and then used for fuzzy logic systems to automatically tune the neighborhood and the learning rate.
In order to verify the effectiveness of the proposed method, we experimented on EMG pattern
recognition of 6 movements from the shoulder, wrist, and elbow. Experimental results show that
the proposed SOFM method has 21.7% higher recognition rate than the general SOFM method, the
average number of learning iterations has been decreased, and then the virtual robot arm is

controlled by EMG pattern recognition.
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Fig. 1. The measuring system of EMG signal.

EXTENSION

O3 2. o) F=57 AA

Fig. 2. Flexion and extension of a shoulder.



20034 3R ETFIEeH

BEOBCHEH 2R 11

input Pattern
{training sets)

a8 3. FEAL] 33 A

Fig. 3. Flexion and extension of an elbow.

DORSAL FLEXION (HYPEREX FEXSON:

PALMER FLEXION (ELERIR)

O 4. &5 235 A4
Fig. 4. Flexion and extension of a wrist.

M. HMetet 2WE ME &7 L4

4

—

>
Distance

L7 =] Alagld o]43k AqkE SOFM HH]
d

SOFMe] @ sie] Qo2 9y Aol
G Fol FoAE Y 29 FAFE g T 4
gl o] AWHoZ FelAndl ¥ Axst s

Ael7t 77k 8] w1 ol [HEo] gl 7] a3 6.
oA3HA Hrlk AA Zelld] ] 7H-E FHoR o) % Fig. 6.
7o) gl W ko) lalge) mela] 4

EJE}. & o] REle dAA7Ee} o]l A

B AR, Feo) $AbZ 2 w7bx) skl b
ssle], o Shirdel AR 9E P 0
=Rl SOFMe] Alflgsh HalA7t dae 95t
o] Zhdg)l #A] =g AlAES olfsle] Fmisls =

b o] 2R 58-S A s WAlE AIRK

-

Degree of membership

tl. SOFM®] o]l #t &45-8-& e 2dse A~
o] BEAEE <28 5> gtk

<13 B>l 7 2] Azele] e il
s} 2 2% wRlel i QA Allel A d, 7]

] do] wisle} ddo|n &% 58 09} o]l i
4 NHeleh ARl 3R] i) Az 2 Aze] oy

QAR SRAEY AAe 2AZ A AoiFHst
AEPSE Bt B Rl Agdelds B

dloE & o] g3l W

(93)

gl 5.

Fig. 5.

Fuzzy Logic
System dd

SOFM®] olg-ut7dsl a8 2% 24 Al
3§ HEAE

The block diagram of autotuning system for
neighborhood and learning rate of SOFM.

01 02 03 04 05 086 0.7 08 09
Learning rate

Aeist gl It o=

The graph of distance and learning rate.

Algeol e ok Aellx]e] ZA%
of thate] AlEHe]A ok Algeold 2L

Ael d o 2434
The membership function of distance 4 .

Al JHEL‘L 2]



12 b 2% AOE % SIA SORM 419 2HE AR

Degree of membership
(=]
[=2]

2] 8. Al wsl dd o g3t &P
Fig. 8. The membership function of
distance dd

changed

Degree of membership

0 01 02 03 04 05 06 07 08 08 1
o

a8 9. F5EY 25
Fig. 9. The membership function of learning rate.

Degree of membership
2
T

\/
—_— N il L n

[ 05 1 15 2 25 3 35 4 45 5
NH

33 10. oA e &S
Fig. 10. The membership function of neighborhood.

FEE M

Aeleh 50 Wl gk AlEHeld Anke
<z 6>3 At < 6>olld A=zt AR sy
X AXE A%E & 4 sich

ofguk-& zuldl| Az} & Aol AL 8
Fo| sof A=zl 2ol = 7l AARIL

olqt Ak olf3le] vl A2 HA =g Al
Nachi=d
Sub ) Sl iRt SR Alae] iH e
& FdsiA g
A e Ax"e] A do| ag43kee <ad
>3} o] AR R AL JIHES o] &
&l 9Jste] HA|sHErl <ay 8>+ A 49
w3k dd ofch

HA| 2] Aawle] 3L o)) dg-golr
<a® 9>} <2 10>3} zro] At

Hz] Ao} FAL ok Ao AlEHe]ds wiEoR
Azl d 9} Azle] Wit dd o] mE o] Sy
ol g VAL <F 1>F <FE 2>9} 3o]| A3k

o7l ARER olejdal wWgEe] 9wl N
Negative, Z: Zero, P: Positive, S:Small, M: Medium,
B:Bigelw, 71 Y458 4 wgEolth

<E > <E 2>9] FHA| Ale] A& o]83le] 7
A Z2S dhe WhoE B E:FolxE HA Hd
Arke ARgska, HA] 2o Azl oA e el
A gro g Wl A7) RS FASAHE A
%—fﬂ-t;}m.

g

tlo

[e3

1
74

i)

#* 1. ol ] 57 43
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Fig. 11. The block diagram of proposed EMG
signal classification.
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