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ABSTRACT

At present, Thai textile industries still mostly employ an expert team as inspector in
product quality control. This is a time consuming process and could provoke the human related
errors. This thesis presents a novel technique to automatic detect and classify some deflections of
texture of silks on a microcomputer. Based on the wavelet transforms, silk’s images, size
256 x 256 pixels digitally collected were analyzed in three resolutions in which some kinds of
deflection such as losing of weft, warp or holds appeared. The statistical method such as analysis
of variance, ANOVA has been used to classify such deflects on images. The performances of the
technique were verified by using simulated texture images and real scanned silk’s images with

some artificial deflects.
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The scales & translations
= are continuous variables this
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Tauii ($0,8) =5, skl eZZ (5.23)

AUMST 523 MwRe ¢, ARMHARLIRINITIY (k=) Tz THAYEY Tnner
Product Hanilunils (5) t’)’ﬁwﬁnmﬁqﬁmﬂuquJﬁ'ﬂymz'ﬁyﬁmh ﬁaﬁ"i'}'uﬁ{ugw lanyug
auiiAiFadann

vnmsfidyana £() awsagnilsznuasiusedulipilan Al8Tavezlszneu
TgauiledFumnadsviadorfuusmeiuiisnoumazaduiniy  Heiduanadiszdy
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waashzdesiinamduiutiussnheilsdsumnataewsozliall  amduiusdand
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HAWITTAVANUAZIDUA

feVie eV Tz (5.24)
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annsohmsdssnadyanu £() e 22 (IR) Weghnl3giifszauanuazidn ; laq 714

AIAUMIN 5.27
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Kaaumsi 5.29
V@) =22y (27t~ k) sj,keZz (5.29)
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AW 5.14 dnuaznsuannsznedyane £, TSszduanuazdeadieg du

& o - = e | 4
f uoe g NanszAUANAZIBEAAINI9EIA NURUBIHINTUNUF Y anansIasdos
1 a 5 a o o s
muguemuanyaz I 5 ummnmiwnﬂtytymuun'ﬂa‘lu's::ﬂUﬂ'Jmﬁ:tEun
i lﬁ' ar - - o = Q“J‘ IA ar r
w/ m:ﬁummﬂ:tﬂﬂﬂ‘lm VLUANHULLFIAININ (Orthogonal) mﬂmmznumna
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waunsanldsumsuiniuuuunse veul3gil (Direct sum) iWumsvanludnvaziuums
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$(t) = > by (n)p(2t —n) (5.32)

G Al SRR R s 2 &3
mouduilszdans h,(n) 32 1¥d M vaas uINYOININFUANARIAWNIATINIIFINE
o £ = P a 3 P 9 ' Y e 1 Z
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dyane f(¢) Awg, , (¢ Fwansludumsi 5.34
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- - A a J [y o 4
ANwazidvavealigiten wmuiuvieanaludnyuzaswnhdy Feezgmilowilums

¥
NANTOMTULIUANINAZIDUAN UL (Dyadic Multi resolution or Dyadic Scaling Function)

5.2.5 MInauazmIveneveahan
vnmsiansammsanszauanuazidoavesdyann () Tievasldlavdu

s1wazidoafims Tezeglu3gififiu Orthgonal Complement fu 77 1fudle
it —views (5.36)
Fyanalu 77 fezilsznou Tudfersuiugninvidade
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i {oi J & o - P
Tavh d,(n) Wudmlsz@nsifiannms TsiwasuFedanin (Orthogonal Projection)

dyana £(¢) dwy,, ()  dweasluaunisi 539
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o e 0w . & a P o
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o

[ ¥ 4
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oW, eV, (5.43)
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= = ; L & 1 = q. at
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MNN 5.15 anpzveImsuanusdinlszanialsmsutlasivida

5.2.6.1 mauasaidalaslynann13ves Analysis filter banks
uaumsilasidauuuunsrs wlanyaeadieiuvUIUMIUBY Octave
A ) as 1 o o 9/ - P =
filter banks (HBIVINMIIHNTIARYYIUAIUTHINTUNINAN Aesan)doundasanudluy
a & ' =1 =) as o a u.: ' e da
onsInisazapa Anfsoumdeunumaihdyaaduymivdinnslame s ntiuuudini
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1B MANMIYD Filter banks nlFlumsiasamidanuuiniag lumalfiidld deudies
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obvwmanlasoidauuunisgasludnyuzyos Filter banks 9zveeimiondnmsugiu

491 Filter banks new[12]

(1) Octave analysis filter banks

Two channel filter banks (Humsiondygrudunymesniuaosdiy
TnuuﬂaLi‘lu’chuﬂﬂu?isimaxﬂ'nnﬁqq #avius Two chaniicl filter banks 91/szneudauaess
iy Lowpass filter : H (z) 10 Complementary highpass filter : H,(z) Feludruves
Highpass 3219 lumsuonanud lunuudiideansesnin (Band-seperating filter) Aauanaly
AT 5.16 WAz 5.17 SNUULUDY Octave analysis filter banks vziiunuy Inseadradu'ld
(Tree structure) #iuM511101 Two channel filter banks W13 e9ABMY Taol¥dyanauoniym
TudunuEA191n2995 Lowpass filter A AsHONIULARNNADONENAY NI auaaaly

MNA 5.17
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—» O/P
(Lowpass)

<:> VP —

(N) Two chanel filter banks %30 Band separator

/P

—» O/P
(Highpass)

Stage 5
Stage 4 |_P+2 —p X, z
Stage 3 _[: Py 2 ‘—[:;HP+§——)X.1
Stage 2 P2 g2 -
— P2 HPy2 i g
e Ll 5
K HP{Pz . : ;X:z

() Tree structure octave analysis filter banks

NN 5.16 ANYULYDL Octave analysis filter banks

1u Two channel filter banks %@ti3n srhmanndyananuagani wnuuFes 18
fwanm X, (z) sasdganuanuiidingsdmasoonandy mﬂﬁgunzmﬁ'iyq_nmﬂﬂnﬁeiH
s umanTIenuLsanudeenntmiliBnads  Taoa3suunisnaugeez iy
Twane X, (z) uazssshdwanuda I usnuuudas hisos amszdvinesnts Tunmi
5.17 szuansldiiuddnpazveaudanudigouseenlifesn duiusunmsguues
Faygnuduwn X(z) sanduszannsdean Fazmneiadnaumdiignduszannsaes
whluisazamaniuies Transfer function Y84 filter banks IuudnzszAuszmIdaninaums

H,(z)= X.(z)/ x(2)i=0..5

I

PN 5.17 ANUULYDINIIUYN Frequency bands Y93 Octave filter bank
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e

Frequency

¥ ¥
Cut off frequency 2UMDADINIINSADIUN ANIUU0NI Octave filter banks 1AL

NN 5.17 92FUNAT Absolute transition bandwidth (191M%N Lowpass) 9anadludam
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asai1 Tavanaalilumenwd#idias uaz Transfer function H,(z) sifludu Lowpass
¥ [ ¥
asagao way H,(z) veifudu Highpass Tuvmizh Transfer function D19 sxildnumzidy
= =

Bandpass #41U Filter banks a8anuamnsalumsuonuuuanudaee 9onu1(Band-

seperating filter)

(2) Octave synthesis filter banks

AN 5.18 VUAAIGNVAIZUBI Octave synthesis filter banks Fe9ziiiu
Tnseard1afinduiuwea Octave analysis filter banks TUn A 5.16 8115 Foudo Filter banks
Hareumuidhdaoi wlddyanaueninn X'(z) semndseziludnlszanaves X(z) &
JuuUYe Transfer function H,(z),H,(z),G,(z) uaz G,(z) Wa 4 gy Perfecty
reconstructing two channel filter banks [12] 82 Octave filter banks ‘n:l‘ﬂu Perfectly

reconstructing 1iuAn X'(z) iy X(z) []

() Octave synthesis filter banks

MNAN 5.18 aNHAZUDI Octave synthesis filter banks

3) mamdasnvldauuuniayalaely Analysis filter banks
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wadyanululigl v/ WlalSgiides 77/ uaz w7 Fafunsulasaidauuvuissia
ﬂi’faizﬁuiugﬂuummmsfimﬂxﬁﬁau Filter banks lAv®1AEMANNI3Y03 Two channel
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[ia@®=2.¢,4 (M), ) V" (5.44)

A o o ﬂd ' ar - A’ 1 4 1
dadmlszind ¢, (n) dumdulszinidoyaquimiwawes  f() wn
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vaziRoauilaisuiuge @, () vouligd ¥/ aunsogainiseeniumayesileisu

i N - 4 o o
wugm ¢, () Wfigll 77 TavldFaunisi 5.46 Feigainnninaumsi 5.25 uaz 5.32
v ldn ;.m0 =2""73 he ()27t = 2m—) (5.46)

Sren@i 2m+v — n ueg hy(n) =272 hy (k) k € ZZ ldh
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Lol o ar a
muunutflumanmsﬂ 548

Wj.m (!) = Zhl (n = 2m)¢j+l,n (t) (5.48)
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c;(m) =(f@).4,, @)
(7O ZhG-2mp,..0)
= 2 by (n=2m) £ (). 41,0 (1)) (5.49)
= S h(n-2me,.,(n)

= h: (—- n)* Cin (n} n=2m

¥ P " d‘
mazRziudlszans c;(m) semldnnnsneuligiuvesdulszdnt ¢, (n)
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Start

I = Image

[v.x] = Image size
NT=yx x

output = zero(y,x)
Hist = Zero(1,256)
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Start Find Max Level for Wavelet Transform
| = Image
L= Max Level
I=1
S = Image size i (I;n i
output = zero(y,x) S = Image size
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| = Image
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| =Iimage
[y.x]=Image Size
output=zero(y,x)
k1=min(l)
k2=max(l)
mk1=0, mk2=0

check=(k1-mk1)+(k2-mk2)

a=[k1-1(i,)|
b=[k2-1(i.j)|

output(i,j)=0 output(i,j)=1
mi=m1+1 m2=m2+1
cl=ci+(i) c2=c2+(i j)
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