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A Study on the Evaluation of the Hand Value of Korean Fabrics
using the Artificial Neural Network
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The School of Total Fashion, Dongju College

Abstract

The purpose of this study was to quantify the hands of fabrics for the Korean folk clothes using both a

KES-FB and an artificial neural network. In order to

select the proper input parameters, we calculated the

correlation using step-wise regression between mechanical properties and the hand value of fabrics, For the
classification, the primary hand values and total hand value, five neural networks with three-layered structure
were constructed using the error back propagation algorithm and, in order to reduce errors and to speed up

learning, the momentum method was selected. From

the analysis of the primary and total hands using a

self-constructed artificial intelligence system, the error rates of sleekness, stiffness, silkiness, and roughness
compared with the judgement of expert panels were found to be 3.3%, 3.3%, 1.6%, and 4.9%, respectively, while

that of the total hand was 9.83%.

Key words : Korean fabrics, primary hand value, classification, artificial neural network

I.A &

FEL 8 NF9 JREHL AEAA U=
ATEHLE, Ad B8 w} A v 84
7t AzSAA A - wdgan glen, HIde
Ag gEoz2 I YARIH 249 ¥t Iy
A3 gt a3y, $48 38 4% 34 453
A 85 ARl A 24 Ad FEAY
AL A8 FEAY FF S0 AP H&FHo

Corresponding author : Moon, Myeong-Hee
Tel : 051) 200-3411 Fax : 051) 201-5420
E-mail : mhmoon@dongju.ac.kr

I FHAAY 479 gaye] a7drh

Ag9 Fd 4L AAFo=z ®IAF] A%
o AILEE H(hand value)e AFAIEEHH 27
ol 97¥ Binns'e] A& X2z 3}d, 19304
Peirce’7} €81% 549 AZoz gof g o
7PIE EFE olF A&HI e, ol dF
€2 FE FJEY 4EAT FHAHY Hrto 9
& FA549 FFFE FAHQ ez A
BAgge 4771 o|FoX 1 Uk

dEA ol B A7E 4) o] Hgoz

0] =2 2001d: SFrhal auistaia] XQd sio] +8=HAS.

- 63 -



2 gy A 1238 13 2003

NEFHOH, o] Y& HESC A2¥& =93
o dEe AT dEQA HEA AL e
§o& adE $Ye FEA FHE3}oq AT
g bt glon, BY 52 guAd 875E 23
L8 §F £0]2 &3, o]ZHEH FEXA
He #5724 2 KESFB A2¥& 5§ 4938 5§
AE AEsto g AF3 L EEIE A
At

¥, &) U F5HA 2 HHrte QA3
Z2Zo o VAL FYPsie Jo2N B H4F
seln AFEE #3E A AFANEHE &
£8 & vk 1990d o] EAMEAN AT A2F
3 FEe FAGTE JAEA o]FoXn )
Ed A9 Az 84 23, 423 779 @
A% AAZZHE ol§F A% A2He =98
gon, g dgd M ¢nEY =9 44
Eed2e2 A8 YA Ao, B0 F
o] AeAxde] g FEA € AFHE A=
9ok

€ AFdAMe FEAY gE AFHYE F3Ho
2 BEIY FEA g gLojod g sEH
(primary hand value)$} Z¥e](total hand value)
o g #5744 s} KESFB Al2do2 A&
B @EAY 83 EHANES AHESY AT
7Yz g T £5E FAAG

£ QA7 AHEE A7RERe 359 79
0% A7s2geln, A% d1EFE AH-8H
&3 53], 38 £FE 989 A3
o] Qg FEA e A 549 dAF
3] B-A(step-wise regression)& T 4 2
HE 439 4Y SEvigy AFE FolUA,
7 A4=E wol1A 33tk

o. a5+ ¥4

. B89 H8iY §Y &3

ARAFA HEL fradst g9 93 4
A d¥=e 543 AT @4 HE WY
W Wgs 22 9% 54 2 4% S4He=

A A FAA, =HolZA, Fo] T B4,
23§44 2 37 F34 58 AV I
AEY % EAE AR HTEe 7Y B
& &HRY IAA Mg F2E Feio FE
Ho g Hristed, ols} o] U] FZ 7wl
gE3d FAE9 FAS FEAHA AN Bt
= 548 8% S40lgx siv B(f% hand)g}
I E@g

aet eid el EF FAAHA Hriolv
G Eo] /AN FAYES} HiiAY F9 87,
#AA ] A AH, B¢ 48 Axo] oA
77t gEAeg A4 2 A@de] AdHo ¢
t}. 1970d o] SolA Y9 Kawabata®} Niwa”
§ FHoz FHFA 2AYsle J&dd HFY
7Fe B A@FHo|n HFoz Hridtee Al
EE 3 "3tk a8 A& J|EHE 3R
Eo| #5302 YIS #F 54X KESFB A
2502 AZF 453 54XE ¢A3 £S5
Aoz AN EA e AHs £ AP

& A=s3d.

¥, FEAE G- FPA T dE HE
AgtE g g 7HAL sdde B7stn, 85
Aol e @Y ATE 8ol #IHA e,
+2 v 14 EA FEAY o] g 4T
€ 9 Ugd gxojA ngslojer & Hast )
i Ao, & d7Ae #8529 HE AFd
¥ EFoz FHAY 2T7HE H FLolE &
&3l FEA9 71EHE AT, ol WF &
T3 ¢ #5AAE ANEAY £F FEAY 9
84 E4XNEE KESFB A&foz AS3n, o
T 54X9 ¥% 54X A4 #4Q A
3] A4 (step-wise regression)S A3t FEA
e AFsE A5k

2. BuHs|2Ye| O|EH HHE

AR Ege Qe A FEHe 2] 93
o AR 2L Az § G F(neuron)E
& Wog dFF Axfoz sojlen, 19434
McCulloch-Pittsol} 93] =83 mdo] AA =AY,
19863 Rumelhate F¢] 23} 9An dnEFE

- 64 -



ANPYE o183 V=X Ho| o] Bt A 3

AL A dFd Hold $85H: AU
3], £F7E dHolE7t HAY S AFA ¥UA
, BF71EC] i E3eD dFd Fel= ¢
$% A4 2 % 2nE Jepat?,

§H, A FAE ol&3td FHAL Hriske
A FsPAhe 942 Eobol 88t 3o §
L AYERA B AFY Az, AFS 4A, B
g A st Az, 3z, &4, §£4, vz
< 8¢ FAE A¥stn 3o, oy HA
€ Ao 9@ o] ofd AgAAdd 4%
A 2 B3x Y53 g dE g, AEgE
o dege A= AsA2Hez BAHsA A
BAE AFeE AR HA A", 438
T45Y ugE dodle HFriitde AdLEHE
g g Bl e stes AFIIU ofoddM
y, W31 HAY =& #ASH e w2
WAm ol L= A,

1990 e e g A % %}
of st AR R FFRE VAL A% A
TALHE B8] AFIAL, HAEY Az
4 23, A& 79 @A, EedzHz F
29 987t T2 FY3AL € d7AE A4
280 o FEA e AFHE A=A

ol

of

K

roof rx

1) A3 27Y g

o ARz F2E 29 13 2oy, 9
ARYage 7 i9 &9 L¢) EANEYE A
) WiV $U)E I of 2 gE9 A4
e 7 j9 dFes dn 1 £¥E HF35

Input Layer

Hidden Layer

€ ¥4 o 93 7 jo} &9 Ot 438

s A ()L o3 AZ32P 24309
29 2d P4 oln.

0; = 1( E‘JWij -I;) (1)

o714, f0v B4 ¥4 (activation function)E 1}
Blie, & dFdAMe 4 29 e 23 Aax
o|E(logistic sigmoid) BAY¥FE A3 oH,
5o 8-S 9t upolojX(bias)E AHE-E KT

f(x) = @

1
( 1 + exp—(x+b))

£ A7olAM @8A 4% E4A9 dgo A
€9 A7 abEd & 93 e
FngaEe 4 ()3 2o
Wﬁ(n + 1) = Wi,(n) + C (Ek(n)ij(n)) Xi(n) (3)

o714,

Wi(n) 83 3339 7154 C: 3F
Ex(n) :2¥FelAe 21 X(n) :33% w9 49

&, 939 g WHe 999 g 35 nd

Output Layer

LN -A-N-R.l

L -]

Figure 1. Structure of multi layer neural network
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Table 1. Sixteen parameters describing fabric mechanical properties.

Properties Symbols Characteristics Value Unit
LT linearity of load/extension curve -
Tensile WwT tensile energy gf - cmjem?
RT tensile resilience %
i B bending rigidity gf - em¥/cm
Bending 2HB hysteresis of bending moment of - cm¥em
G shear stiffness gffcm - degree
Shear 2HG hysteresis at ¢=0.5° of shear angle gffcm
2HGS5 hysteresis at ¢=5" of shear angle gffcm
LC linearity of compression/thickness curve -
Compression wC compressional energy gf - cmjcem®
RC compressional resilience %
MIU coefficient of friction
Surface MMD mean deviation of MIU -
SMD geometrical roughness um
Thickness T thickness mm
Weight w Weisht m_g/cmz
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Table 2. Classification level of hand value

Level Explanation H.V.
XH Samples possessing extremely strong feeling 10
Group A : high Samples having strong feeling-intensity 9~7
Group B : middle Samples having medium feeling-intensity 6~4
Group C : low Samples having weak feeling-intensity 3~1
XL Samples possessing extremely weak feeling 0
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Table 3. Classification level of total
hand value

THV level Evaluation
Excellent
Good
Average
Below average
Poor
Out of use
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Table 4. Mean value and standardization of mechanical properties about the fabrics for

Korean folk clothes.

Blocked properties Xi XI ai min max
EM 1.723 0.652 0.960 3473
Tensil LT 0.840 0.091 0.181 0.980
enstie WT 3495 0975 2,050 7.375
RT 83.317 6.372 68.585 98.572
) B 0.198 0201 0.041 0.347
Bending 2HB 0072 0.049 0013 0275
G 0.612 0.420 0.269 1.824
Shear 2HG 0.705 0.943 0.023 10.703
2HG5 2205 1.747 0.223 38.199
LC 0.516 0.139 0.137 0.882
Compression wC 0.054 0.041 0.005 0.265
RC 31.554 13.121 10.260 100
MIU 0.125 0.032 0.081 0.255
Surface MMD 0.030 0.016 0.008 0.094
SMD 4.455 1.802 1.186 10.750
. . T 0.228 0.100 0.090 0.531.
Thickness and Weight w 6.886 2.778 3.000 14.000
Table 5. Correlation between mechanical properties and hand value about the fabrics
for Korean folk clothes.
. +Correlation —Correlation
Expressions
0.01 level 0.05 level 0.01 level 0.05 level
logB, log2HB, logG, log2HG,
Silky LC 10g2HG5, logMMD, logSMD,
logWC, RC, logT
logB, log2HB, logMMD,
Sleckness Lc 10gSMD, 1ogWC, RC, logT
RT, logB, log2HB, logMMD,
Roughness logSMD, RC, logT logWC, Lc
. RT, logB, log2HB,
Stiffness logMMD, 1ogSMD, RC LT, logT logW
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Table 6. Input of neural network in the
mechanical properties

Group Mechanical properties
Hand Value : silky B, G, MMD, WC, T, EM

: sleekness | B, MMD, WC, RC, T

: roughness| RT, B, MMD, RC, T, EM

: stiffness | RT, B, MMD, SMD, RC, EM
THV EM, B, MIU G, LC, T, W
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Figure 2. Intelligence system structure
for hand values and total hand value
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Table 7. Parameters of neural network

Parameters of

Hand value Total
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No. of neuron in input layer

Slope of activation function

15

L1 1.0 12
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0.72 6.48 1.82

No. of neuron in middle layer
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30 30

No. of neuron in output layer
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Silky | Roughmess

Decision of expert

TV OSSO AN ORARNNMNT OO TNNNOEOONNOVNARNOOVINETONAVOVANNITNOOTON OO0

Sleekness
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Table 8. Classification results for hand values in intelligent system

Sample
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Table 9. Classification results for total hand value in intelligent system

Intelligent

Intelligent

No. system Expert Remark No. system Expert Remark
1 3 001000 31 3 001000
2 @ 000010 * 32 2 010000
3 3 001000 33 3 001000
4 3 001000 k23 3 001000
5 3 001000 35 3 001000
6 3 001000 36 3 001000
7 3 001000 37 @ 001000 *
8 6 000001 38 2 010000
9 4 000010 39 3 001000
10 ® 000010 * 40 5 000010
11 2 010000 41 4 000100
12 2 010000 42 3 001000
13 2 010000 43 5 000010
14 5 000010 44 ® 000100 *
15 3 001000 45 3 001000
16 4 000100 46 3 001000
17 4 000100 47 c2 010000
18 5 000010 48 4 000100
19 4 000100 49 @ 001000 *
20 3 001000 50 3 001000
21 5 000010 51 3 001000
2 5 000010 52 4 000100
23 5 000010 53 4 000100
AU 4 000100 54 3 001000
25 @ 001000 * 55 3 001000
26 3 001000 56 4 000100
27 3 001000 57 3 001000
28 4 000100 58 4 000100
29 3 001000 59 2 010000
30 4 000100 60 2 010000
61 5 000010
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