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ABSTRACT

In this paper, we have performed an experiment to
obtain an optimized electric stimulation condition on
the tip of a finger skin.

The desired parameters for stimulation of the finger
tip skin are waveforus, frequency, stimulation
intensity, duty cycle,

As a result, when the finger skin was stimulated with
monophasic, biphasic, and differntial phasic, the most
appropriate condition was 200 to 250{Hz] in frequency,
10 to 25[%] in duty cycle.

Burst type pulse was more sensitive effect than that

of continuous pulse methode,
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Fig. 1. Block diagram of the system.
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Table 1. Standard of return electrode.
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Fig. 2. Wave pattern of the stimulation signal.

a) crd eyt

$1 b0l M B (zero)A WL /| ELE (positive) 9 dnt 7}
A mgeld, Fuig spHUeE 1~1.5(KHz]ol 2, wEl
Hl= 0~90 [%17t2] 23 shesich. AY¢E 0~46[v]E sl
oA 7hAsted Aztel 4 Qrkh

b) }9N4 T}

#iato] B(negative)fi izt 494E 5 Axe w1y
24 drtdYgg +12[vie stdon, Fubg shHES=
~2.5[KHzlo}3, A7iwte] 717§ ZASbE WYPeR
¥ REIME 0~90(%]17}x] 7hAS| =& stch

o

o~

c) iy H nj&w}

cral gl Tavl U ToN YPH A F HYIE o
£3ho] 100~200[V1E Hstden, Futs 7PHAENE 1
~1.5[kHz]olt}. WM drlel gFAge] upel HH® delx
A =5, 29 nEuist YR st

d) 94 Had AT
Slol A elFet M7bxl malel chsh A zbol whah gherstod
ATUE 258 PAS 74 sach

. AYEy

AFNE dAgTlelq EEsie e nYAds W3S
A mxlolA  Fiech ojnl AZE wHzpe &b}
o % FHHEF ZARF, AP AIFE =774 3
g3icts A" E AR7bA e hg F Al
stet el & ZpE e
AYe o Aol =P vdabe 2ol o Hfol
B3, ERE AR Bl Y diolEl £ o I
4 Ak olojol UHew st BAHE dBY 23
& AAsA A g Y edes P #A3
Y el 4 AYeol o) FojA o} At ojuf MY IFAA
mHatolA AP Azfo] iy VEE A FoiMiz oid
o, H¥Ezs AnE Ay NFI=S gk 2P, AIE
flel Emddudart cled AIFAES) ttEEE AHA
390 F71& #A3) AAsR, Yoo wat £A=

a) e}l b AR AT o) AWAF

a3 AT QA RmRaa FE2 AS AMEd).
Fig. 3. Recognization parts of the stimulation.

-199-



19 9 2 4 W B K X A

bl

X % Mo14 B Moo 92/5

AT 4919 w®e AN sbAg AHL P}

AUzt gols aalz2e] wfel 24 ghol welxz,
A7y 235 oA,
Lis=

DA A Fol thefas 2y 33 Pol AT-L A B9 efut
Bl =8 gl

M
o] P AT il

3.1 2dey FYnt

oA AF YA ARAAZ) hi A, g 7
o] AFANx2 meivilel & A RYch WA, HUALA =t
T wye] AeE 0~46[VIZIA spEste] APsicin
= ASREE B ohE, AFABe] FI4F 7PHS
2AFZE7 MR QEsicla ARHE Fu4E Rl
agla, niAYges 3 Foieold FElWE 10~90{%) 71
7ol AFAEE 78S = S Yot olABS YYAA
& Aeate Hgste] AIF=F 7§l

3.2 @94 7yt

BN T AT FE P2 E PYUZE o &3l
AFANTE YEAF7] el Fo2 WP Slrh
BAY B2E o] 831 Aol AYY PPzt vpAsA R
Fatpol wE AFFEY Felulel BAE 71532, 9
ate) dYg NEsie) 2 ARE s HYTL

3.3 %Y ngv

HelZlE BAA e 98 AW AZE $HM A
Fool 232 Frlol: HASA rh. AFHYe] yod
a2 A EE AFe] 39 &1 dAxRs 2
27 917 dEe] AAe] F2 AP AIo) UNA Ast
Ag Fubs, FENE JhEst UL AT 2 AF
Z=g 7|8y

3.4 ¥2d A3y

W2 B2 YAFoN BAE APAOE 1hroly ¥
B, FhAxYos BAY Fr8t AL B78HA
U zZtas sted 38 FPYct ool Wade] 3ol
uE A3AEs gad Rie] BE NG ZAsle 7
gy},

1 AdgAz o 23
AY2 22458 3042 AW dg 158F cige= 3
drh

4.1 9¥AZ2) A

AEF ol A3 & dr9ls AYe By Az, iy
4 Fyel nPAst Gl w2 ARG ¥ U
wlel Helstd 23 48 Y}

oy PYEIE AR £EE A4S fHed AEFH
B2 eA vehbs Fab4 d81E 100 ~ 334MHz]o A A
Uetdg 2AZE FalA o 4 olch 2ela AR

of A Zp4 W= 150~250[Hz]¥ & 2= E B3

o4 4 Al
350
EHz.T . .
F}M
| 259 .
 |oof - o/ - N !
1} .
150 .
5 . .
| 100 :
| 50
A i 1 [} 1 1 1 1 1 1
201 2 3 a4 s 8 7 a 9 10
n] o =

a4 9 Yo AT Fupg Eug,
Fig. 4. Frequency distribution for optimal stimulation
using monophase rectangular wave,
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Fig. 5. Frequency distribution for optimal stimulation
using biphase rectangular wave.

-200-



R MEWRS oigt ® steblelol w3 B

Frbgo] oy AFFEE AFueid Bl 2
Frol e AbFe] &2 YL o 471 Atk 279
3 FElNIZL 25[%) olEtel N vimA A A& ¥AdA,
50(%] olel M AR =7} zich

Egoz AFE RSl sbE AP dgE 18VIE
A, 52 drstd& Afeln, 20(VIE 2}t 23¥-9)
7t £8old BAZ o5 AUch

4.2 R AZ2] BY
o] APolM ABATE &3] ool £712 Aof
AAA, =& A48 AN X AFE & U ¢
th ZAM AB¥F FUFYE 7IZLE uEE HEE
54, ulx] go) WAE =2& FEHEE Rol /15 A
t}h -

YA g B3 Ag VS WS B 200~250[Hz] oA
B AFE Y& & ddoh. 2¥ 62 vl ¥ g A% B
A& 3¢, Fu4¢ EXEE Uehdch

A7bAgol W AfE Aol HA Yogkn, HAIE
ol & ulEut YAV A& 120[VIE A, FolM HA
¥ 23E 4€ 4 Udrh

THz ]
|42
L
¥} . . .
4 200 '\/”J\
| 100 . )
1 1 1 L 1
2 1 2 3 4 5
2 o At

3% 6. vlEuielMe] Fri4 B X
Fig. 6. Frequency distribution of differential wave.

4-3. T4 BAdeMe B¢

Fup4 2000Hz], A7bAEES AbAIe A 18(vIg}
2R A3 AL 120(V1E 47 Aststm, 7 g HA
g T e g FAW A, d4¥A 23
Bl g wigg Rach wold RBap3 sizte] A4
§ 32 A8 = "on, AFFA] A o] zpotHe}
el 3 A A4AQ AF3 Yol wAS RArh
2% 7S w4y gAAE A8 Al nHAt A%
L7l7le] 3 A AL tg EAW Foirh AF 2
7}e] W9t 15~45[ms] A Eo|n], 30[ms]BEE] AFFA
FHE FL Ho| APy oz nYHLh

Ums 1

Nt
9‘4@
% 36 . . '
120 TN
7] .

-0

1 L 1l 1 L

@ 1 2 3 a 5

O 7. 4y gAgoM HAAAT FAEEE.
Fig. 7. Time distribution for optimal stisulation
using intermittence type pulse string.
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