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A Study on the Control System of Myoelectric Hand Prosthesis
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(Gi-Won Choi * Jun-Uk Chu - Gyu-Ha Choe)

Abstract - This paper presents a myoelectric hand prosthesistMHP) with two degree of freedom(2-DOF), which
consists of a mechanical hand, a surface myoelectric sensor(SMES) for measuring myoelectric signal, a control system
and a charging battery. The actuation for the 2-DOF hand functions such as grasping and wrist rotation was performed
by two DC-motors, and controlled by myoelectric signal measured from the residual forearm muscle. The grip force of
the MHP was automatically changed by a mechanical automatic speed reducer mounted on the hand. The skin interface
of SMES was composed of the electrodes using the SUS440 metal in order to endure a wet condition due to the sweat.
The sensor was embedded with a amplifier and a filter circuit for rejecting the offset voltage caused by power line
noises. The control system was composed of the grip force sensor, the slip sensor, and the two controllers. The two
controllers were made of a RISC-type microprocessor, and its software was executed on a real-time kernel. The control
system used Force Sensing Resistors, FSR, as slip pick-ups at the fingertip of a thumb and the grip force information
was obtained from a strain-gauge on the lever of the MHP. The experimental results were showed that the proposed

contro] system is feasible for the MHP.
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Fig. 1 Power transfer of the hand module
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Table 1 parameter of DC Motor for MHP
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Myoelectric Sensor Circuit
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Fig. 2 Block diagram of myoelectric sensor
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Fig. 3 PCB and skin interface of development myoeletric
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Fig. 4 comparison of MAV output signal of myoelectric sensor
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Table 2 Amplitude of MAV output signal according to sine
frequency of virtual myoelectric signal

MAV output (V)
frequency (Hz)
13E125 sensor KOREC sensor

0 0.08 0.18

60 0.17 0.25
100 4.23 4.49
200 5.07 5.61
300 5.33 6.01
400 5.46 6.41
500 5.53 6.58
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Wrist mode e xtension

a}\ Relaxation
‘\‘P Grip mode flexion
< Grip mode extension

(b) algorism of wrist controller

a3 5 Aot ZMelpe newE gduelF
Fig. 5 algorism of mode transfer for proposed MHP
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Fig. 6 Block diagram of grip force and slfip control
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{a} hand controller {b} wrist controfler

3 7 & HoZ (™ &% HojT|
Fig. 7 fabricated hand and wrist controller

23 8 HEE Xy M

v Fig. B fabricated grip force sensor

AD port

g 9 ojBd dMel sz @
Fig. 9 circuit shape of slip sensor
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FSR

PCB

Y 10 MEE By Mg 2z
Fig. 10 structure of fabricated slip sensor



F ek 28 12404 @9 (D~ FA53E 3357
Ag ax7 o2 sHde A Azl (a)d B &
A 53¢ $937] A /MY 2 Azt @9 &
e EAlo)7)Y Yoz FoloE JMEe TAHY NI
A/D(analog to digital converter)d gtolxn AFPAME=
*}%X}«] =g meotsly] §Ete AL E & Aojr|e FH
A & 511V)E AdAsEY. (e 7MY 239 59
A7l @& Aojr)elM AdD 7 FE(reference) FAEH
T, 2Y 149 (@9 Ze AA XY AMe 27 HNIZE
A/D3Y AAtH(real) @& 7 EgF 3 gldt (o) =H
9 %% PWMY %Y & RAFH, (D& vEY AAd
A ZAAHE A AY 23035 E A/DSY BTH e =2
dF 3 gk MY =AY AE9 AU DEAAN DAA
Z7tgel wal 71FE Hx o] Frtetn & Aoz HlH-
HE Aol 93l Reo] £3 PWM WE gkel F7isol
AA BXF A9 & V& HAHE 2T A&
E 4 Aty 12 (), (0 &=x). 7Hde 249 A& 5
7t 959, & Aorst ¥ 5&AE FYERE J)|E A
g, A #Ad, 2E9 23 PWM FE 3, nEY AA
9 8o RF 0 7} HE RE B F Ut

a9 1394 nEYE AAMY £38 HgE 49z F]
€ o A% EH 2 U]n‘%i% ZAEn & A7)zt 7
£ 4AYE FIAIE 3RS B 4 Ut

a3 1394 71H4de] §Jrﬂ’di (1)°ll gay & Aojrle
ARE JFA8E A2 UAHZY 13 (a) #=E). AW
Fxg B d9g9 FAHL FAUL W vEF AAMY
Zeo] A% (2), B) NAAAN & AA7E &
RS F/ANA AA AAHE FAAAHZE 13 (),
(d) #F=x). 2F & Arle AAF EAY vEYL A=A
3o A AAEE ZANAAN FAF BN NEFE
AgozH AAHQ FA/t KFAHEE Ao

T Ade AM2RY 7] JHF A Az AV
i AdE 7F Fx el zeds HA FAF 4x
%‘3 & ok 150msec A= A8 HAWIY 14 (b) F=E), ol
W3 A Az A7 Frkstd Aeirjdlq ALt
71E SR go] Frtde] ute AA HAY [AAe] ¥
o] A3l A2 S0msec JEA ALY AojAxd
WHE- A7) 300msec(9]9h W R3HE @3]l @& Aol
oA AgE & Aoyl AdFoile] AME3Ew
A g RE ongh

npEto gz AR HaAezts didoz AR Hg Aol
dsf AFsdc FA@AE dA = AF SAddLg 29
ot AAgHE Fojleint. zey AR E"ﬁ—‘ﬂ%‘—% 12
F=2H £59 A 7T gv AT &5 3
A% &7bg 94, 53 2E A% 948 F 28 4 EM
o4& FAL o 108 A% Syt 248 A7, 94
A ad 9o 47t FEAS 44 FEIEed 4 F
2 T ol #Asie, g A& F 5 Ave 48S
A A sk

ad 4 & Aoy & RECdA 3" 249 A
Zeol wE #Hxge wge AF FPE& deld Aol
29 LN @9 (D~@E <8 5T +857] 9
g AR ZAY AZoln (b)e B)E £9 H FT&4E&

lm.IE

e ot

£ L

DHoISel XojAl Aol BB AP

Trans. KIEE. Vol. 56, No. 1, JAN, 2007

Stip sensor

Controller
Motor & Gear

ag 11 =8 & 28
Fig. 11 assembled hand module
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Téb|e 3 comparison of commercial and development MHP

Specification Commercial MHP Deve lopment MHP

Opening width 100mm 110mm
Grip force 10~100N 50~150N
6rip Speed 15~130mn/sec 50~130mm/sec

slip detection yes yes

Power source 750mAh(Li-ion) 1100mAh(L i-ion)

Operating voltage 6V, 7.2v 7.4V
weight 460g 370g
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