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Study on Forearm Muscles and Electrode Placements for CNN based
Korean Finger Number Gesture Recognition using SEMG Signals
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Department of Medical IT Engineering, Soonchunhyang University
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Abstract Surface electromyography (sEMG) is mainly used as an on/off switch in the early stage of the study and
was then expanded to navigational control of powered-wheelchairs and recognition of sign language or finger gestures.
There are difficulties in communication between people who know and do not know sign language; therefore, many
efforts have been made to recognize sign language or finger gestures. Recently, use of SEMG signals to recognize
sign language signals have been investigated; however, most studies of this topic conducted to date have focused on
Chinese finger number gestures. Since sign language and finger gestures vary among regions, Korean- and
Chinese-finger number gestures differ from each other. Accordingly, the recognition performance of Korean finger
number gestures based on SEMG signals can be severely degraded if the same muscles are specified as for Chinese
finger number gestures. However, few studies of Korean finger number gestures based on sSEMG signals have been
conducted. Thus, this study was conducted to identify potential forearm muscles from which to collect SEMG signals
for Korean finger number gestures. To accomplish this, six Korean finger number gestures from number zero to five
were investigated to determine the usefulness of the proposed muscles and electrode placements by showing that CNN
technique based on sEMG signal after sufficient learning recognizes six Korean finger number gestures in accuracy
of 100%.
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Fig. 1. Korean finger number gestures of nigure title
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Fig. 3. Anatomical view of forearm of ventral surface [16]

Table 1. Muscles for flexor and extensor associated
with finger motion

Motion Finger Name of Muscles
Thumb flexor pollicis longus
Flexion Four flexor digitorum superficialis
Fingers flexor digitorum profundus
Little extensor digiti minimi
Index extensor indicis
Extension Four extensor digitorum
abductor pollicis lungus
Thumb extensor pollicis brevis
extensor pollicis longus
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gholahs THL Fig. 2 o4 B vish 2o] ofel2
*7HE SRR, AR 7R ET Y e YA
71eTkeel e vl gash Evkemat
EThp e S AR 42 917) 18 ATk
g} A7 ek 2ol EA R Ea, XETke
A9 Myas Bie] Edste] drlsh Wely] F4e
& % e
+£712h9] 58 (Flexion)< Fig. 304 X nfe} 2o
ool of - QHie] Huksn glow, v £k
F9¢ 99ohe SR dAeTe Fue
et ARl Eg el o8 olFolar) e
Fets} ekizbetol g AMAR B 28] UH A}
=g, ErkEY EgelAE AET e okevte
of g EAel F9 BRe ek etk £71e
o 493t PIE o}dB THEL Table 1o Helsh
Sic
AT

262

DRL ©0
CH1
60 © cm
CH4
e CH3

Fig. 4. Four channels to recognize Chinese finger
number gesture from zero to nine [9]

Table 2. Four muscles for flexor and extensor associated
with Chinese finger number gesture

Channel
CHI1
CH2
CH3
CH4

Name of Muscles

extensor pollicis brevis

extensor digitorum

flexor digitorum profundus

flexor digitorum superficialis
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Table 3. Main muscles for flexor and extensor associated with Korean finger number gestures

Muscles
Number flexor abductor extensor remark
S ot | e | |00 | a0 | 0
0 o 0 o
1 A A A A o )
2 A A A (@) [e) ©
3 A A N A o [©)
4 A A A o ¢) e} (@)
5 A A (¢) o 0
Electrode | ) cH2 CH3 CH4
Channel
O Strongly activated O activated A slightly activated
B G0 g A3l R1AS QlE Skt & TGRS gk A3 Al A B EE 25
27 AR E ol LK AHEYTE A F(0)  Table 36 YEATh
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(b)

Fig. 5. Electrode placements for four muscles selected
and their electrode placements (a) CHI and
CH2 (b) CH3 and CH4
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