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Abstract

This paper is on the luster property of textile fabric materials which is one of the important factors
related to the development of clothing materials leading to the value-added products. Using several image
analysis techniques, the optical properties, especially luster related ones, of the commercially available
fabrics were measured and analyzed. The fabric samples included 6 kinds of preliminary experimental
fabrics along with 22 kinds of fabric which were commercially available. The images acquired at various
observing angles are taken by 44 points and these pictures are analyzed into luster through the image
analysis program. The preliminary experiment demonstrated the effect of weave types and the number of
yarn twist on the luster of the fabrics through the use of the image analy51s program.
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(Table 2). °ﬂ v AR 650 AES 211?4 o] gl& dAt
E ol 4883, 54, FAH A 24, N2 FAH3

=
f
=
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Table 1. Characteristics of samples prepared Hyosung Co.

Fabric No. Fiber contents Fabriccount - | Thickness Fabnc Tmst Color Measurement

. (threads/em? (mm) Weave | (tp.m) L* a* b*
1 100% PET 50 X 50 0.34 Twill 0 91.2 —0.0 . 1.5
2 100% PET 50X 40 0.22 Plain 0 91.2 —0.1 1.2
3 100% PET 50 X 67 0.48 Satin 0 92.1 —~0.2 1.6
4 100% PET 50X 67 0.48 Satin 400 91.2 —0.2 2.6
5 100% PET 50 67 0.45 Satin 1200 92.4 —0.1 1.7
6 100% PET 50X 67 0.25 Satin 2200 91.6 0.0 1.2

PET : polyester, t.p.m. : twists per meter,
L*: Lightness variable, a* and b* : chromaticity coordinates
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Gamma_i(y;): azimuthal angle of the illumipau'on
direction

Theta_i(ry): polar angle of the flumination direction

Theta_v(6y): polar angle of the viewing direction

Gamma_v(6y):azimuthal angle of the viewing
direction
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(a)

Fig. 1 (a),(b). Angles for the three dimensional luster measurement.

(b)
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Table 2. Characteristics of samplie used for the experiments

Fabric | Fiber Fabriccount Yarn Thickness Color Measurement S
Weave e S Color Descriptions
No | Contents (threads/in?){ = count {mm) 1* a* b*
1 cotton | plain | 148 x79 |74'SX76'S 021 white | 94.2 04 | —0.1 " singeing
2 cotton | plain | 148 x 66 |78 SX75'S 0.18 white | 955 0.0 42 no singeing
cotton, ;
3 / plain 56X 66 |36 Sx2l'S 0.7 brown | 695 47 16.8 | surface fiber, tricot
rayon
4 linen | plain 69 X 46 |34'Sx42'S 0.28 white | 915 17 | —09
, dark
5 linen | plain 36x28 |18 Sx10°'S 0.42 blue 19.2 18 | —42
!
6 | acetate | plain | 165 x 71 aadou, 051 dark 286 64 | —18
P 42d/90f ’ gray ’ ) )
7 silk satin | 145 x 122 41d/36f, 0.16 bei 794 23 9.1 | Crepede chin
3 e . o . (4 €
60d/54f 8
50d/45f,
8 silk lain 163 X 99 .1 bei 5 0.3 13
P! 74d/59f 0.16 ige 73.1
35d/24f,
9 silk lain 218 x 102 0.11 rust 70.1 16.3 138 jacquard
P 71d/53 =
: 69d/72f, d
10 silk lain 79 X 59 .13 bl 46.7 38 |—27
P 45d/120f 0 e
N 40Nm
1 wool twill | 84 x56 0.32 black 16.6 05 | —21
X 30Nm
. 35N dark ’
12 wool twill 117 X 66 - 04 ’ 524 16.1 13.7
X 28Nm rust .
13 lyester| satin | 155 x 91 80d/244, 017 beigy 93.8 1.0 | 124 eft : semi dull
er 3 (3 X 5 x WeIL : semi
po 90d/34f s
' 784,24, bright
14 lyester lain 117 X 69 0.15 93.7 —0.6 118
po P 88d /68t beige | -
. 51d/24f,
15 lyester | satin 132 x 84 794 45 119
po sod/72f | 017 | yellow
- 44d/34f,
16 lyester| satin 125 X 74 0.13 blue 84.9 —24 —77
e 73/36f
17 |polyester| plain 61 x 127 110d/24f 0.12 rainbow| 481 |—25 175 | metal coated fiber
18 |polyester| plain 21 X 21 2.15 beige 74.2 1.7 131 boar
) bright lamination coating
19 lyester| plain 98 X 36 50d 0.21 84.1 2.2 13
po P pink (metal powder)
man—made suede,
20 |polyester| satin 191 x 82 | 170d/150f 0.37 gray 58 04 | —05 ma e' ©
peach skin
21 |polyester| twil 126 X 84 0.19 black 154 08 0.05
retroreflect fabric
bright o0
22 | polyester 0.27 617 0.15 1.2 glass bead size:
gy 45—75um (M=65;m)

L*: Lightness variable, a* and b* : chromaticity coordinates
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Table 3. Viewing and lllumination Directions

AngleNo. | Gamma i | ‘Theta:i| Theta v |Gamma_v
1 0 60 145 180
2 60 30 180
3 60 0 180
4 45 45 180
5 45 45 150
6 45 45 210
7 45 30 180
8 45 0 180
9 30 45 180
10 30 30 180
11 30 30 150
12 30 30 210
13 30 0 180
14 0 45 180
15 0 30 180
16 15 0 180
17 15 0 180
18 15 0 210
19 45 60 45 225
20 60 30 225
21 60 0 225
22 45 45 225
23 45 45 195
24 45 45 255
25 45 30 255
26 45 0 255
27 30 45 225
28 30 30 225
29 30 30 195
30 30 30 255
31 30 0 225
32 90 - . 60 45 270
33 60 30 270
34 60 0 270
35 45 45 270
36 45 45 240
37 45 45 300
38 45 30 270
39 45 0 270
40 30 45 270
41 30 30 270
42 30 30 240
43 30 30 300
44 30 0 270
45 0 15 0 180
46 0 15 0 180
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Table 4. Image analysis of blobs and pixel values

Analysis Item Measurement Option Description
Blob percentage of blobs percentage of blobs identified in the region of interest
numbers of blobs The number of blobs identified in the region of interest
total area The total area of the blobs in the region of interest
mean area The mean value of the individual blob area in ROI
Pixel sum of pixels The sum of gray-scale values of pixels in each blob in ROI
mean pixel The mean value of gray-scale values of pixels
standard deviation of pixels The standard deviation of gray-scale values of pixels
sum of square of pixels The sum of square of gray-scale values of pixels
7t 2 go) SN E ek Wl ol B BAE] 9 o W e o 2 el 2SI, B
sho] W, v}, A3, ¥, Felol 2B 2 AN 2 99 B3} Wo) Bol2t W] 2L AL AARE
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Fig. 3. The Mean area according to
twist in satin at incident angle 45°.
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and Grayscale values of black and white
plates.

2) AEEZ0| A0IAQ| Hlw

el N ARHH QA e o] 42 AZFEA o
gEate A7 Btk A2 A8l thste] Wy
SAR FAT AR 3 FHEL] AA 5L
Grayscale value S v 2 3} 432443 & #1837} 313
th2F2 A8 5 AA Al ol e Fe & 2}o) &
A ANED F Y& A E A E HAHAIR)

F ATHANB), A sl A e o] B3td Z2]ol
2H 2 ZEGEHA R), ke i Fe o] JH LA}
Fa] Afoj7t ve R Al el 2H 218
WA F)oll A Z2H 18-S e ste] S48 At

Hg 62 YAtzto) 30 o (A E 1), ARSHgl
A Feo] e AE(NE 3), AN E7), EHAE
A= FE(A £ 18)] Grayscale 7o} W 24w A zhe
IR =2 vud Aotk & APAAM e #2450,
30, 5= 2 RIBAAA D A G e A M= 32
& 020 A E7HA 82t =2 M A S 317
Zoll T 2 A&7 ghe] A wE A 4627t
A5k 2z o] W3LE Bk, 10 Al Z ol A E F 3tol
F3gztol Zrtgtel wel 3t S J8e 22 7
B 5 ok 2 vk Bkt 91419 grell A 1 zkol
= Aol Bol T vk 3 7 Al g e M= 7

& A BT 452 A 2L A FE et
Wz ek AR 18 A= 455 Fadoll 4] o] 2

B AL YAt M = T E A EE HolZ Atk 1
B e & 5FE YA S UiR
olgt & glon g, F e SHX) 9 A

Z$E
1

2 o

N
ro
2
e rlo

ol HlgaA e v, A8 18] F9E BRY
ol @ol U Y= Y gl e ERE ka9 e
o whet Felo) J AL W v ol Bk A
3 B 2A] ANE AN LR Rt
Grayscale valuer} 9 2H3 = Aol A & tho}7} s1@ 4]
vehd 29 dake] B0l BRHTHT & 4 Ak o
2 AguoE Ao FHol ok AT vrin
2 Qe A8 3T 7] A S, APl A v
& ghol YAtZho] Tl B2 0E 2 F7He] utet
Belo) o] 78k Qe Y A3E RAFT
810k 212 1+ Grayscale valuesl| 4= @ 23 =A o] 9]
AR} 3k S A FE HolX) egeh

Table 6. Reflect(Glossmeter) and Grayscale value

of sample 3
Reflect Grayscale value
o180 150 180 210
78
30 5 14447 | 12117 79.34
45 6.1 — 184.07 -

— 1124 —



EEYHO HHG O|0| X0 LSt BEAMH WY 11

$)2) A2 Bo} APkl 4] Grayscale valuest
WzZhR A o] o g WAk kel A sko] fAlsHAl U
23 oy, A} whakolu} ERRE 0] Q= 5ol
e HBAME F #hol HF A }A FLUAEE B
3= It} o)== Grayscale valuel= A}Z 3}Abol A @
£ Ao B2 APISHol A B3 E A 640
480pixelsZ 4] QA AL 251mm X 1.88mmo g o}
F Ui 2R ARE veple v W3 s
Al )5k uabg-o) g 7h=, M 2 ¢ W A o] 45em X
45em © E A Grayscale value E.tH= W2 HA 9 ol gt
BAFAHA FEE BAFE Aojg & F slch rﬂrﬂ}
M o @ ato] 2 Qlste] A T gholl Rkol7} gl
L2 gk

Table 62 A £ 3AM dAHZH 605, HAPEZL o
722 75 E 7R = Grayscale value 2} ¥ 225 A o)

160

T

155
150
145
140

136

Grayscale value

180}
125

120 g 30 45

Receiving angle

(a) Sample 1 : Grayscale
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Fig. 6 (a)~ (h). Grayscale values and Glossmeter values of samples 1, 3, 7 and 18 at Incident angle 30 .
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