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1. Introduction

BEA5 AAdE2 HeYgs 12372 o]Fojx& WA classical integral dimensiono. &
B Mol st dE £Y, dAMe B Aoy e FH, AAHA AEY A
HE, Qe HAA, FEoIYU carbond profile, WA EH FF B T3 o] FEF
Baln B3ste d3Ae] flo] Role dAEEL FEY= 78] A4 FHE AHsty]
7} o). whebA oY AL HASHY] YA £ fractal geometryE ol -&3tW He st}

Fractal geometryt Mandelbrot7t AA & 7] E&4 (self-similarity) & 718 & U
 U9F5HY F2EA AL, 718tE, AAE a8 n, Jlese SAY HAdE Y
7188td A 22 HofollA &&= QUtt.

Fractal geometry& ©} &3 HelAE Ale] AYPZo digh AFHA 49 AadEs FAA
RS vl JeEd, ojHe APl A& FHolU 4 HFAY Zo] HYHE AR
29 =74 S disl A fractal geometryE HEE F AE JIEAHA S A= Hsko)

2. Experimental

2.1. Ni=

Ao 22 AlgE AATCC ¥ & wrinkle replica 5 83, % seam pucker replica 5
sgozM, ztzte NEgE 1539 A% #1344 HAM HF A, 5582 dsE
-HE@d| R = AlgEolt,

2.2. Ay 4

Replica®] surface randomnessE A&7 f3iME 2 o] ¢S ULE 322 replica
o] ¥ol& %237 9dslA Figld 2L ZAE 4o

Replicadll #2Ql wagoz 732 point gridd YAHAZ @ CCD cameras™ YAHZ
7 A 4T E o|FEE o] AT} oy UlidEo] ¢HF FHoltH camerad] T3l
point grid®] image® WA A AAE olF AT, tiFEdd FF°] & FFlE point grid
9] image®l 9A7t WA @} o] A2 RE Z} point gridolAM Y] EolE FE2E F7F A
oy .
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4714 gride] FElE point, line, mesh 59 Hej7t AL F AAT point gridE AFL3}
® image| noiseM 7t 43 WMok E, point image= AR 4ol ute o] glom
2 fabrics] ZF ot o] BAYe] H4T + Ao

Fig.2.= camera settingg BT &A% 1 Zolg o7, Al&9} camerad] Agg =
#3 defstd Youngdl olF &R A HAYH 22 YHE Y, cameradl lens 538
Hasd 5 A

ol AAAZ  grid point O A& YARAIZ) grid point A A2 #HF5 W, O
AE AY d TF olFHAA Foz Fale o, 474 A RFH9 Eole & A7 Zo] &
=% 4 Qo

OB
y =20
CcOSs 0 A
cosr OA ' Height at point A
d d : point difference between two images
" cosr r ! camera angle

2 A¥AM camerast A& s+e] A#E 804mm, camera angle(r)g 15° £ sgon Al
]

A Zo] Imm¥E 6.02pixels?} = AT}
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Figl. Point grid method for the scan Fig.2. Configuration of the camera,
of fabric surface © grid and fabric
Fabric¥} 78 2x¢ olAe] diAtEo dishAl A fractal dimension & =A% A3
okl ol Fol uirt gtk Wt B HdPoME s wmE1 Az FHEol sH5d Box

Counting Dimension$- Al8&3td DpE A S Al=3Hr}.
A3 A 61.3mmXx61.3mm Heoldl 7t29 M2 25704, 2% 625709] point gridg& ¢
Abetal digital imageg€ @& Fol OA] ABE ¥I #2E& WY point gridE JArste
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imageE AUt oI imagedl A pointe ©1F & A5l 99 4& o834, Zt point
EolE T3W, AR FHE AFAHE 71 Ao o1ZEA FAHY A2 FHl boxE ¥
AM 2 HFE 73E boxe Z7I9 74 Abolol= logarithm plot®] #FACIA DgE 738
=3

HF seam pucker replica 2 HdolME Laser scan® o] &3t zt A9 EHolg AP =
A% o, JA 2L o2 DegE AL

2.3. &9 =M

@Point Grid YA}
@Background Image 35

@Fabric Image ¥ =

@Image Difference 7%

®3x449 #E 5, Surface £

®Cube 9 7]

@Cube Z7] 27} A1#A 7l wre
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®In (Boxsize)® In (Boxno.) Ateol <]
logarithm regression plot

In (Boxno.)

In (Boxsize)

3. Results

Fig.3.& ¥ <& wrinkle replica 5588 U422 DgE &A% Aol

Wrinkleo] 7}% A3 replica 19 A$E 20730 ¥4 ®ol® wrinkleol 713 H&
replica 5= 2.04619] #¢& Btk 714 dimension 2= ¢4A3] HEd 2319 FAL 9
1|3t dimension 3& SHA 9 T2 JAE | sth 2B E fabrice ¢AF 239 HA
ANA <zt Hold BRHS 7HAE R Hridr. 88 1 e ¥ &5 ols E4 A
Gl A zol7t @ Lo 2L gholx g 2 Ho|E 1A wrinkleR TFTEIT HIE 4
S 9F Huwsn I8 #FE 719 ZF In (Boxsize)® In (Boxno.) Alole] jogarithm
regression plotel Al R? gtol EF 0990402 mle 73 ABAHNL Jeldnh, ek
fabric wrinkle?| fractal dimension A& ol$¢ APA Ax AHA e 2748 2AvE
RAE & F U

B replicagl 57°] 59 7171984 S wrinkleo] A o]A 22 fractal dimension? %=
291 A ARAE ¢ 5 U 2@y replica 58S wrinkle?] A £A4Y Bojmz
fractal dimension® Bl 2Z< BAZ Holx:= W=t wetM wrinkled EFH= fractal
dimension# 22 A ZFAA g AHE3E Aol ¢ vEFAET ReZ Bk

%, fractal dimension®] #%& 7I1F22 3t Dy 7F 207014 A8E 1 5F, 207206
ol A& & 2 59, 206~205%0 AEE 3 57, 205~20420 NEBE 4 57, 204032 A8
& 55 F3o2 AosY, AP AL wrinkle®:F 71EE A& F U
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Fig.4.9l ¥ F seam pucker replica®l fractal dimension Z23& YeEIRATE Wrinkleol A
9} Zo], replica 582 pucker? AUAHA FMY ol Z fractal dimensiond H]#H 2 Q]
AAE Holx= &) WA seam pucker? #Fo|E fractal dimension® 22 A<
@E AMEElE Aol ¢ viFAF Aoz HAY

Wrinkleoll A ¢ zFo], fractal -dimensiond #& 7|&o2 ?5}&1 Ds 7} 2040142 AN8E 1
55, 204~2032 A2E 2 5H, 203~2022 A&E 3 , 202~2010 AEE 4 FF,
2010131 A8 & 55 Fo=2 Aoy, A3 A seam pucker—rv 128 Mg & U
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201 = 3 5 201 s 4 s
Replica rank Replbica rank
Fig.3. Box counting dimensions of Fig.4. Box counting dimensions of
AATCC standard wrinkle replica AATCC standard seam pucker replica

4. Conclusion

AATCC E&F wrinkle replica®t seam pucker replica® Al£3l9 fractal dimensiong& &
A3te] Btk Fabric W2 41X AFE 97 931A point grid®t camera angleg ©
£33 WYL AANIFReH, olgA HBHUP fabric surfaceE SHAZ AY riEA
dimensiong %73+ Box Counting Method® Al =3ttt In (Boxsize)®} In (Boxno.) Alo]
9] logarithm regression plotol Al R?>0.999] 73 H¥AHL RPon, ¥F wrinkle replicad
fractal dimension & 2.0730(15%), 20520025 &), 2.0511(3% &), 2.0478(45F), 2.046155 3
o] ¥ F seam pucker replica®l fractal dimension < 2.0413(1 % F), 2.0366(2% &), 2.0265(3
53), 2025645 7), 2012065 )22 YEIWT. o] R fabrice] ¥ W (dimension=2.0)°lA
7t Hojdt FeldE v 3, wrinkleel\} seam pucker?] B 7] 5 of Z7dAFE
fractal dimension® 22 HI%t), 22y, AdlA Q) replica 5 HETUE AH A< dimension

$ ol&3te Zol HE ool Jd& Rolnh
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