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A Feasibility Study of Constitution Discrimination Using a Measurement
Device for Dynamic Friction Coefficients of the Back of a Hand

Keun Ho Kim, Yung Jae Woof, Haejung Lee, Yu Jung Lee, Jong Yeol Kim
“Korea Institute of Oriental Medicine
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1. Objectives

Our goal is to observe the feasibility of constitution discrimination from computing quantitative roughness index
from dynamic friction coefficients and their gradients with the measurement device of skin friction with 3-Axis load
cell sensor.

2. Methods

In the traditional Korean medicine, skin diagnosis is one of the examination methods to discriminate Sasang
constitution since it was known that Tae-eumin has rough skin, and Soyangin has smooth one. It is based on the
skin roughness on the back of one's hand for the discrimination. The measurement device of skin friction with 3-axis
load cell sensor has been developed in order to provide quantitative skin roughness through dynamic friction
coefficients. The effective interval of the coefficients is obtained from the automatic sampling algorithm to use their
curvature and slope. Then, Fisher's discriminant function of them makes the discrimination.

3. Results

The success rate of extracting the effective interval was about 90% and the discriminant accuracy between
Tae-eumin and Soyangin was 70% and 68% for men and women, respectively. The entire methods showed the
possibility to distinguish between Tae-eumin and Soyangin by using stochastic properties of roughness index, which
can make the entire system to include the measurement, the computation of the roughness index and the
discrimination of constitution automatical.

4. Conclusions

The measurement device, the automatic sampling algorithm of dynamic friction coefficients and the constitution
discrimination algorithm were developed, respectively, and their combination can become the serial and automatic
procedure for quantitative and objective skin diagnosis, which mimics the movement of the Oriental medical doctors'
skin diagnosis. It can be applied to healthcare as well as the diagnosis of constitution in a u-Health system soon.
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« &4 20104 092 1628 AN 20104 09 202
S012 20102 112 082
« WAINAL - 25

HMZAIN LA AMOIS 461-24 SHESIOBIOI * 2 0= NAKHE 2 SEARD ISEIRURIRIO) MR
Tel © +82-42-868-9489 Fax : 042-868-9480 SHLNANR (10028438, L2 Si8t RIE/AlZ ZHEIX JHENQ
E-mail : ssmed@kiom.rekr 202 TS



0N
rJ
Hob
to

L ¥ W

AVSAI AN S A7t Abgre] 9
84, A%, IRk Au ol A AS sk
202 o]Folx gt AAFEL] LFA 8
A 337]“( BRI, SE(E), AR

JH), WHIkS)e 542 E 7 eH, 1
°ﬂ ’45} 71 oA R AR FH R C
9] 71S(HLA)S AYEE) S 2
%%—‘jr ARk Btk &= AEo] B8, o) F
SACGKBE IS Fi), 3 TAPKI_ (U5
)00 @5]17\]1“ R R b o N - I IREAR )
< HIHEY G Btk B9l FHY AZX
3 3 Aslty o2 A =Y

o

A

< b
;’Jlmﬂttl
N2 oX Hrorfr o

ot N

e

p

WAt 220 T
th? AP AR B L3(SCIB)o] SEF 1079 ] 9
Al sl THSAZ, O 2 PRESE AT

QNN

o Zgaf & A3 AT & 7P7<l7} il
 EE PRdTERe] TRANG AT, &
AW2)e & AF549 g2 v 224

84 ofele Heele] A el w34 &
o] JidEnt AR ETEA I FAE 289
Be AaH o siie] Slsixe 54717
€ o8-8l 7hed FuA A wiAlste] 7e
TREA widol SRt BelDe ZYa TR
33 A Aol o] S Frdste] ARl A%
% ;‘40}\44 rﬂ_&yl_ oh;]_

P,j,

rbl_

AL TAEAZ 0 IS e 3%}
AL 2 P1E & o) L) 5ol
AR nE o) g e ) AR o)
4 54 el SISl 25 oHAAE 49 o

ARAHIZIO|SHS| K| 2010;22(4):20-29 | 21

o Jis =

2] A% oHEE S Shske 7165 54 =
Z8E % 9o FelolAA WS P2 X
B 7Kk S59] P42A Sgske WA, A4
Ngel FYE P ZYsH PAo) AT B
ASIa olefet Eelole TEHE o) Fa
BAE I AAL AR 71 A7
¥ 23 9% WS Folol 9B, A, 2309

>

nhaA%e) BAS sjeteli 5 A4 rhaAS

II. #ek 8l hik
LIRSS 0iE4 557 NAE T
ﬁ]TQl AR g AEE SA57] 5 o1&
B 7171 TR A 27 ol S
Figure 101 72F8 o2 TA]s}

& A S8

Figure 1. A friction coefficient measurement device: sensor part (line), stage and control part (dot line), data processing part

(one—dot chain line)
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Figure 2. An automatic operating program of a friction measurement device

TEHIL &

3 AZE A A RO TS,
e AR o), 5197 5]
3 2eolA) 0 ACIHEA 3

5t7] $1% Hlol8 A HL M

e

>

34 5qe E3Rs 4 ate] ¢4
Q) WASHE sk R Ajole] HEHo) 53
WP AYE FRYY T HIU 71 4

Q) 25 N9 W) o= 7/ 2 7\%Er) v
42 Z437) A« y, 25 REARA X,
28 A1) 24 D7} 9T 5, xy HEAIA
oo o zel Y Z4e) g AN
AR 245 15 W 9 24 A as
ok & AT X Y, 2 % Al B B2 5]

BT O o T 47? o 4y mo < oo
A
2
oE
R
N

Al

= g A

< = 9,
8l &= 2EEs 2 20
o,

< 7d

- U=

£ LHQP 3l AA oA S4E 57 dlolEl9
739 MGCplus %4 Z(HBM, Germany)oll 4] EAol "":‘%
% GPIB IE# o] 25 o] &3f HFHE A

&5

A" 534 ElolH %4?~
Figure 20 A8k vle} 7Fo] LabView(National Instru-

ments, USA) 714t 253} AT E g ojoll A A|ojsl==
A=Ak

2. 17 e U of4
B S5 ohAS S99 A £5 A
=20 Ajole] I} 2ol o5 xE

HeYolA] = olfe AFRY] &5 & A= ==
9 H Ho = o] 9J7] wZoltk 7] 54 A1~
s THEAITFE AN He xEH 2% e
I 1) Xzl FE7} AY Balo] SEnpHEA]

Fal7] Slelixe S5ue} 35 2l AN
b e SR} g Fasith 9y
71l WEHH—L‘ 74*}‘34«] XM 7o) /\]7101]

ugagjg

i

o

1o
o%

1

l"-?:-« _IE

tlo
X

%
T
N

=
ol
=
4 1o of
oX
:

fri e
X,
fil
o
N

e 1 i
)

r jr
w0 r
ﬂ
1M
E
1o
E
O
fr
2 M
;&
o
_&

=2
g
oz
_O|L
-

it
_"“iﬁoli_ﬁ

Y

o If
i
o
o
=
M
rH
=2
X
_p
ﬁ
}1_‘
-
3

o,
oo
e

o
T
(B o
w~ T
oL _IIN'
i 2%
)
&%
ol
a3
b

olFﬂ e
o Ay
4 yo
e S
I S

o
ol
o
32
o

)
B

o
i)
E

o, oln
N
N

e
rp
o\rn
o
i)
2
)
k-
>
o
o,
&
-z
i
B
2
ofi
ﬂF
2



ARAHIZIO|SHS| K| 2010;22(4):20-29 | 23

S AL ERER
T
' -

—— ERH

]

PR LEEEE S

CD AR

Figure 3. The method of the control scan load and the measurement area of friction on the back of a hand
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