YEV_YOY axiio [F o)lois [+ 0,99 1NFAR Jlu /o L 5 bao jlo SeuilSe

o J o/ b
Saslosb o/b./(/?(‘ﬂ)/“uy Jf’

e ¥
»/.ljv"/}gb

DOI: 10.22044/jsfm.2020.9530.3150

4 (SI,5 gaog Sl (Gla JUSouw jlooliiwl b (Fgs youdy 38 Co jguols i 51 JKlos SO i
S8 Gasaiws g

Yy . #Y . Y .. .
Ol nlplaal; (livws gly g o bouamw oKL (SilKa (cwiditen 09,5 il 5 wu)lf‘
ol nlpladl; (livws aly g o bowow oIS (Sila (owiitn 09,5 ¢y sLiw! v
WA N 1G5y Fa,b YRR ALY 16,550 2o,b YA/ V1P bl po 4, o Flidis culildoly

ol

S sl yesls <8 > aml jo 5 5y Jlael b a5 aiten (S Sl JUb (g yondy Olse 5l (ganaz 09,5 S yendy 38 slacyjanls
5 (Sby it Sl (Sl oed 5l lie psle 1o (g0l oo )lS Slse (nl Wisde (SlSe IS s s endy
S5 5009 5 SI i 095 g0 03litusl (3,5 5009 2SIl glo LS | Shae S5y polaie 4y i (pl )0 5)ls (estas sloazale
00l adgs (SIS gr0g xSl JiSws ol (25 sloaly 9 (Dhae laymls Lugi oad 0y (Sl colled cod ol gy S
S LK aaiws jslate 4y 098 oo o3litnl JI&5 5 )50 Shos 425 S J5uS Jele (lyre 4 cews asle OMLae oL L
Je Sy Sl eolitul pac Jodo 4 (56 ol (hogy (nl 50 05 g0 ooliul (5318 (gatiiand s S| ALEN £55 (aril g aenle
@ idlge s Cass ()5 j5uSls DBlae Sl eads oy Gla LS aSnl o 4 el 485 18 azxgi 090 s 5l (22,
ol 3 Jol> (Bl b Wgh oo Cogis Slee 4 Jlosl 5 8 (315 gm0 xSl Gla i Sloe 5 JS s jghaie
e go Al 05 g0 S5 (BT g0y i8Il glo LS b S egtan dzmale ploie 4] (S yery 318 o j5alS Sloe Uls3 (Gig3y

(Egian azanle t s yarly 8 Cu30alS (3 s £ BT 209 S 1 gl OlolS

Actuation of an Ionic Polymer Metal Composite Actuator with EMG Signal by Using
Fuzzy Clustering Method

M. Salavati', H. Moeinkhah?", H. Rahmani’
' Ms.C. Graduate, Department of Mechanical Engineering, University of Sistan and Baluchestan, Zahedan, Iran.
? Asst. Prof., Department of Mechanical Engineering, University of Sistan and Baluchestan, Zahedan, Iran.

Abstract

Ionic polymer metal composites, IPMCs, are a novel class of electro-active polymers (EAPs) which bends in
response to a relatively low electrical voltage due to the motion of cations in the polymer membrane. IPMC
materials have wide range of applications in robotics, biomedical devices and artificial muscles. This paper
presents a fuzzy logic approach to electromyogram (EMG) pattern recognition for an IPMC actuating system
with EMG signal. EMG signals generated by the contraction of muscles in the human forearm were used as an
electrical stimulus for actuating the IPMC actuator. EMG is a method of recording and quantifying the electrical
activity produced by muscle fibers of motion units. Fuzzy inference system can be used to map an input feature
onto an output class. Fuzzy data clustering was used to categorize the muscle signals and recognize the
contraction of the muscle. Also we need to consider the mechanical design matters such as light weight and small
size with flexible behavior. The IPMC in particular has been vastly applied to the artificial muscle because it is
driven by a relatively low input voltage. This EMG signal generated from the human flexor Carpi ulnaris muscle
was pre-amplified before transferring to IPMC for achieving the large bending behavior of this actuator. The
experimental results, confirm ability of IPMC as artificial muscle which actuating with EMG signals.

Keywords: Artificial Muscle; Fuzzy System; Electromyography; Ionic Polymer Metal Composite.
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