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A Development of the Method Measuring from Signal Propagation Direction
using Passive Electrical Properties in Human Body

AR P g
(Hyung-Jun Park : Jae-Hyun Yoon)

Abstract - In this study, a method measuring signal propagation direction in human body was developed by using
passive electrical properties of the body. The measured method of the signal propagation direction is to apply basic
characteristic of electricity to the human body; when a voltage is set to a conducted medium, according to the polarity
of the conducted voltage, the voltage rising or drop is generated. And using this concept, it is able to estimate the
direction of electrical signal on the human body.

The passive electrical properties were measured and the direction of signal propagation was estimated on the
followings; between the flexor carpi radialis, between arms, between legs, between an arm and a leg, between the
cervical vertebra and the upper limb, between the sacral vertebra and the leg, between the cervical vertebra and the
tendon of triceps brachii, and between the sacral vertebra and the calcaneal tendon.

As the result of experiments, the passive electrical properties were increased from 1{Hz} to 50[kk] of the inputted
frequencies and showed at saturating tendency after that. And also, the estimated signal propagation directions using the
developed method in this study agreed with the expected directions exactly at each part of the human body.

Key Words : Signal Propagation Direction, Electrical Property, Conducted Voltage, Stimulation, Nerve System
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Fig. 1 The signal propagation direction of the motor nerve
and sensory nerve.

< 9] sty AR
ageld. 19 29 (@&
EZog (h)xe 2 v kol
1 Azpe] o] g AT FAel
o adz: 23 29 (), O),
A ()& n}]iﬂ.&] %%3 oo] ZY oEme &
o Ak W_%TNL,LJ%:IQW
5 oAjbe 017}‘1 o)t}
o @el A} o] shAe WAzt dFelN 8%
= A, 7t 2] ()i} gol YXL P,
Sz gy Age A, AAAAE A
Holw, o WdE 2} :La_,] (L)zh e
Agg Artstd wiAdE Agdsel €
L (@Y e wakoz A9 ojFol g
(L)dlA] Alzg A3 (oA AZE Ao
of dojdt 2 (L)Y Wi ¥  Folnz
%ol ghol 2 Zejth 2R ARE YFAAM LEFo
2 o FHATE AR 3T & Avk 2¥ 29 (b=
Ao HMapelgol (a)sh whhe] BF-2A (L)X ASH A
g (el A ASE ALY A= &9 el E Aotk 1
dEz AAe 2ERA dEoz oFAATE AL F
A 5 9o adn 29 29 (O Zol A o AA
9] olFo] e A= ARAYG AJlel F (7)dA
AEE AGe W3FH (L)oM AZFE ke AgFe
24 @ RolmzE I e oo] B Aolth R ol
o= At o]Fo] Qe Aoz FHo| Atk B AF

r>
b
rz‘gi e
i

3]
°: i
Z{; >

M
o
1o, e
b o2
£ o
L
-Vl e
r£ i

2 oft
)
1o,
L
ol
L
22 |'°
N

Les 3
Ll_m_m_—%
_O.UEO.)LQ_*‘L:%H[,
mlo 10&1&“\(\!
o
)
N
i
ful
£
P
L

 glo o
o

_?L
% o

10,

fr
S o

fo St ap
N

-ln: 2
ruL

2 o2t fo
%
o

Lo 2 el o o) UK U

2
2
il

>
=

(N

3

e A
Fo

0.
i
~ 0

It

=

ldlol YoiM +EH HIISNE 0123 NSHTUY ASY Ny

Trans. KIEE. Vol. 55D, No. 8, AUG, 2006

dNE 29 2014 AWP AZALEF A2EE QA 7
neel Hgote] NEADYRFE FARAL

(b) 22N 2Bz MAL 0|53t BT

(c) Mxlel o]F0| gl R
azl 2 MSHEs HEHe Jjg 22 F
(M) ABEEZS <o M RERFEE 89 F
MHdoz o|lMEgs 27t (L) dBRES 39 =
M eRgrg oo ZIMoR olM™AgS b
Fig. 2 The basic algorithm of the signal propagation direction
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Fig. 3 Experiment system
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Fig. 4 The position of surface electrode of the stimulation
part and the measurement part in flexor carpi radialis
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Fig. 5 An illustration of measuring the passive electrical
properties
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Fig. 6 The passive electrical properties according to the
stimulated frequency in each part of body
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