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Academic Year 2014
ABSTRACT

The rubber is considered to be one important economic plant of Thailand. To achieve high
quality product, it needs to follow through many steps of production process in the industrial sector.
Nowadays, the classification procedure of rubber grades does not have any technology that can
replace specialists for classifying rubber smoked sheets (RSS). Classification by human eye is prone
to high chance of errors because of the fluctuation of eyesight of specialists.

The objective of the thesis is to study the classification of ribbed smoked sheets (RSS) by
utilizing the image processing technique to extract the feature from the images. In the first step, the
image of the ribbed sheet will be turned into the gray-scale image. After that, the gray-scale images
obtained from each indexed image (R, G, B and Gray) will be changed to the binary images for
analysis of dirt on the ribbed sheet.

In the experimental result, 94 sample images of the ribbed smoked sheets with size of 46-
cm width and 90-cm long and 3-mm thick, converted to image with 591 x 1141-pixels, are used for
testing the accuracy by percentage of grade classification of ribbed smoked sheets (RSS). The
experimental results show that the binary image, transformed from G index, is the best for grade
classification and its accuracy of the RSS1, RSS2, RSS3, RSS4 and RSS5 grades are 62.5%, 42.86%,

31.58%, 50% and 72.73%, respectively.

Keywords: image processing, grades of ribbed smoked sheets, feature extraction
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MAGENTA AN

BLUE

MW 2.16 Tlguginuvay [3]

2.3.1 AIINAAIINVDININ

. Y 1 @ { o a 1 2 '
NN (1mage) ‘]Jigﬂ@ﬂﬂ?ﬂﬂ@ﬂﬂ]@ﬂ?ﬁi}ﬁﬂ'lﬂuﬂllilﬁ]m@]'l\? il “dl);\iﬁ'lﬂJ'liﬂlLfJﬂﬁ’JUﬂ'lW

Y
=

o a 1 a A Z . 9 ' = '
pontiuns a1 q auusnanaula (region of interest) 18 ¥1UBAUFIUVOININ (F0nI1
. = ~ Y] I 42} A o 1 Av
00N (pixel) Taaganimnned ganmlugdamnswnudunwau Tdwmianaa (x, y) nag
' Y . 2 ~ ' 4 v 4 a

ANNVIVY (intensity) YDININ TASATUULINIANINUINLIY LAZUAAZNINNAIYULAIY

] A = [ d‘ 1 [} = 9 A

HUWHUY0IYAN N 1T0ANNazBen (ANNANT) Auanaanu 1l 391 lunmsvenauaniia

A o Y = . = = a

YOINMNIDN N 150 gUnTainaasnanIn|d Mwa (color image) M luszUUT RGB Aota3nag
Lé 1 9 = a A A a = oy a a [ u’/‘ =

FAULTAIAINNVAVVDULEITUAS (R) 8 Ta 1087 (G) 8 Ua uaz @111 (B) 8 U Aatiun g lu

F
52UV RGB iiswiudaaeganinnanua 24 Ua s ldamnsouaasd 1ane 16,777,216 & am
FEAUTAIN (grayscale image) 90g Tugiunuvesanuduuasluuaazyanin Tagaziiszauainy
Y A A I = o Y 1w = 9 1 @ A
WUANIAD 0-255 (8 bit) IASARVLUNUAIYAIAAAY 255 FVNIVLUNUAIAIVBIAAAVAD 0 TIN
Y Y
NIFU 256 32AUTDWTNNNILAVFMTANUFUFDULIANNAIN VI — A1 UANINTEFY T

vy Y Y ' o A v A a
mmm”lmmga"lﬂmww'mummw HIN V1 — AN Luﬂﬂ%TﬂﬂTWizﬂUﬁl’l/ﬂlﬂﬂiﬂﬂﬂﬁllﬂﬁ\i

~ I~ v A
A luszuy RGB v1lumnssauaing
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[ CIEIE

10 16 n]
6 26 3
25 13 22
1S 87 3
MUN 2.17 anBaza Iz mueIn NI zAuaInI [3]
Taol¥gasnndiamans aseaumsi (2.1)
Gray =0.299 x R + 0.587 x G +0.114xB 2.1

Gray = mANNYNveIdim Iagaziia1seriing 0-255

1 9 = a1 1
R = MANNUNY09aLAd Iagaz IA1521 319 0-255

1 9 a A S 1
G = MANUINYITUe) IageliA15E 1IN 0-255

1 9 = 3’ a a0 1
B = MANNUNve9a1idu lagagiin1sewang 0-255

o/ . ¢ . r i [ I {
MWITZAVAIN (intensity image or monochrome image or gray image) MNsEAUTNUTUA 1NN
[ 1 o [ % 1 o I

ueremAUILE 2 uaazdisvesgan e lunm sanmluudagnwezliansuziy

v
[ a A

=\ 1 9 A 2 d%' U [
Twuﬁmw (gray scale) IﬂEJﬂ1ﬂ’JW§JL"UiJL!ﬁ’ﬁ“l/l’c’ﬂil”lim!,ﬁﬂ\ihlﬂ (gray level) VVUBDYNVITUIUVAN

TFunumnlundaznmlaan L=2"1o L Av seaudmi uag k Ao marudanldumu
Y v
AW Y NNIEAUTINIVUIA 8 DAAINNTOUTAIAITEAU TN IANIHUA 256 TLAU HazaAIN
I o H 1 [ 1
11878 (0-255) 2 N5EAVEIN (gray level image) H118DI MUNTAIANNAINIVOIUARY

1 ' A o =1 A 2R A = I 1 1 A ) [ v
i]ﬂﬂWW@fJiu%’NﬁﬂT qin Li’f)flll‘ﬂﬁ]uﬂﬁﬁﬂJTJ%\u‘}JuﬂWﬂ’ﬂuﬁ’JNMTﬂﬂﬁﬂﬁ”lWi‘]Jﬂﬂl’fN

Q bl L)

v A

3 a I~ o w 5 o { I~ a @
seaudmnmiv Unaudrztluiidaves 2 Falasna ldnldezidlu 8 10 (256 3zav) visoorald
o a A 9 1 dyd%} (Y = A 9 1 A 9 =
UTNNNMTOUENNHUIUDIAUANVAZIDIAVBINNNANNADINIT NNINHTBUBBINE 1A

2.3.2 Image and The Image processing toolbox

Y Y a I~ a 1 4
MIANARUANYULNABIINN N (feature extraction) 1T UIBUIYAIAUVOININ 1NDARYUIATDYA

o | Y
(dimension) Y0401 tazihwniudumuvesnim Tasnszuaunmsulaanudoyanin Tuns
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a r'd 1 a 4 1 4 4
Aasrzinmlddoya 3 Uszan 1dun 1) JoyaFanud (spectral) Ao Aundonisulasunilas
= ] A 9 a dy a A a dy ~
vo3 Inud (tone) Glumwmmmamm 2) UBYALFINURN (textural) AD NITNTLINVFPINUNVDI
v '] Y 1
msulasunasInudnelugisnnudnarsiu 3) doyaFauiion (contextual) Ao wah lan191n
£ 1 vy a = Y A & a & g A
M3UILUIANANIN FIANUUANAINTENINTOYAFIANNDUALTDYAFINUAI A ToyaIFa
A 9 A = ] 9 a zﬂy a 9 A 1 [ oy A
anwiiu lufsmsmadmaesganin daudeyadenuindulinmsmsszaumdag f
- N ' H 1 <
amslasunaslulnsesaveann Tasumsasunlasniuszeznisedesiasalulasg
[ ~ = = [ 9 1 ~ ) ] a o [
sNazeen tazasuulasediema Tulasesenvey d115sUNTIATIEH IATI519U8ININ

2.3.2.1 Pixel coordinate

L

roy
mwﬁ 2.18 Pixel coordinate [17]
v

FHUAVDINN ( Type of image ) HNINUA 4 LV AD

1) binary image AMWV12-A1

2) intensity image MWLM

3) indexed image MNA

4) RGB image NG

druilsznovves pixel coordinate Ao AIUUIN T (the row) EGILE! G?QﬁﬂlﬁhWMlU’J

a3 @IUNTD4 ¢ (the column) Fariviy T1/n19un
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2.3.2.2 image type in the image processing toolbox

14 17 21 21 53 5)

0

Image Courtesy of Susan Cohen

MNN 2.19 indexed image [17]

< .
1. indirect image Wunmandszneulidle array i1 color map matrix Taonms 1%

o 4 S i 4
Ay X ¥9u3391u array lun15¥a1 119 color map Asuaaslunini 2.19

<2235 0.1204 Blue 0.47%o

<804 0.2002 0.0627 0.2902 0.2602 0.3®
804 : ; & 0

#5176 0.1922 0.0627 Green q.1922 D.2588
0.5176 0.1284 0.1608 0.1294 0.1294 0.2588
0.5176 0.1608 0.0827 0.1608 0.1922 0.2588
5460 0,2235 0.548C Red 0.7412 0.7765
0.5176 D.5304 0.5804 0.7765
0.2902 0.2588 0.2235 D.4824
0.1808 0.2588 0.2588 0.1608
42588 0.16808 D.2588

The Color Planes of a Truecolor Image

NN 2.20 RGB image [17]

I ¢ g o
2. RGB image (true color image) Wusmasanuluanvas red, green, blue 1ugﬂ array
9 v
mx n x 3 (18l array Y10 m x n 1IHUA 3 4A) AquaadlunIng 2.20
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g 0.2563 0.2826 .
0.5342 0.2051 0.2157 0.2826 0.3822 0.4391 0.439
0.5342 0.1789 0.1307 0.1789 0.2051
Q.4308 0.2483 0.2624 0.3344 0.3344
44 0,2624 0,3344

Pixel Values in a Grayscale Image Define Gray Levels

PMNA 2.21 intensity image [17]

. L. & AA o & 3 v . <
3. intensity image tHummANanyazudng manvdoyaly matrix 3znvTugll

9
v A 1

o Aa A [ & [ 9 =l A I Ao A I
IUIUITINAITLHIN 0 — 1 FIANTEHINHUADAANMUNVDITIN ol udauie = 0 waziilu

Furuile = 1 anaaslunmnin 2.21

I IS N R T T S

|
rey ) (S () Q) s /S (S10N
clelelele el e

MNN 2.22 Binary image [17]

I = a0 1 ]
4. intensity image U WE@N11 data matrix 9zNA10gn1810%29 [0 1] Tag MATLAB
g L. S . 2 ' <A . . S . .
94N intensity image 111 1 matrix F9UAAE clement NAD 1 image pixel Tagdu1¥nlu intensity
LoSA 1 . Y A A o A
matrix NABA1 intensity or gray level (ANMINVOIMWAUTIN) Aauanalugiln 2.22

2.3.3 A1d4 Image Processing 14 MATLAB 1% lumsd@euTdsunsy
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2.3.3.1 imread A9 M350143UN NN graphic file TagNnoUNIT 19T INITOIUA
o & A Y Y . . . . 3 A
voumwsdutunazdos 19wy color image = imread(capture.jpg’); capture.jpg 1Wuo file 09
ERIL
. A o . o 1 Ay )
2.3.3.2 imcrop A9 NM3AAFUNINIIN graphic file VUM MAABINM1 ]
U5232aKa 19U img = imcrop(imgRGB,[10 c0 r1 c1]); A8 78 78 1140 590 Av AN UINADINT
VUNN
. a 4 . 4. yor & 2
2.3.3.3 imshow o Msuaasgnmiisiaziinmsnaaed lnsnneuas l4ilaruil
9 o 9 o < v . =S 1 ] . . .
15192A09ININ1TI1FHNINTU imread LHONOU LT U color_image = ([capture.jpg’); imshow
(color image)
v v
23.3.4 figure, imshow AvMsuaasgl Tasnnassnuaasglldiimsidlandiag
[ 1 3’ 1 a { 1 ] . . . I 4 @ 1
Tl Tddhwmihea@uiiiog 154 figure, imshow (color_image); color image tHufaduisiiuny
Jiam
A < A = 1
2.3.3.5 rgb2gray An n5utlas w1 RGB 1l gray scale W50 NEINT 13U
{ I o
img_g = rgb2gray(img); 18 img Mnidssmsudauiluszaudim
. A A v A = A o
2.3.3.6 img(:,;,1) A0 N151a0N52AVT R 12 UUTV0IN 1IN RGB tNo 1111
1 H Q d 4 % 1
Uszurama 151 img_R = img(:,:,1); 108N 1 1nuszaud R, img_ R idudoamilsiunugilam
i A A o A = A o
2.3.3.7 img(:,:,2) A9 N151A0NTLAVT G IUTLUVTV0ININ RGB tNo 1111
, ). " BN ., 4
Uszurana 15U img_G = img(:,:,2); 1ao#l 2 uNUTEAVT G, img_G iludadmlsiunuginin
s A A v A = A o
2.3.3.8 img(:,:,3) A0 N15180N52AUT B U2 UUTV0IN 1IN RGB tNo 1111
1 H Q d 4 % d'
Uszurama 15U img_B = img(:,:,3); 1A8N 2 uNUsZAUA B, img_B idludoamilsiunugilnm
2.3.3.9 715911 unsharp mask (USM) Aemsiuanuaudalinuain Tasn1si
THiAanMUUANA1IAY (contrast) NV IuLAaz N USMM191U TagiiluaduNI1a v U3
W — , ,
wouq Tun Tuvauzi ludivdgennuaudadiudua voan W 19U H = fspecial(unsharp');
sharpened = imfilter(img_g,H,'replicate');
. A & o IAYy YA £ o A v
2.3.3.10 im2bw A0 FINAa NN 1ane th=0.4235 FIAUav 0.4235 03000
Y A I v = Y 1A A T Ay
42.35 DU uANWVBVDIAN AL DIN 255x0.4235 = 107.9925 H30 108 NA1INDH1YA
A = Y A ° T 3 = B~ A o . A
wnesalaimanudummidinnaunss leatiuazianilu o (@a1) 1uA W binary Hazgainisa
A Y T 091} A & = o qgj
ladimanududmunnnaunsslaatiu szlandu 1 (@v12) TunIn binary HaI9 10U UHL

Faulaan iy binary 1y
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2.4 unsharp mask [17]
A15911 unsharp mask (USM) Aamstiuanuaudaldsuain Tasn1siiliinaniny

UANA1NU(contrast) MUV IULAaE Wia USM 911911 Iagsfiuana U 1@ v usnIaivo U YU N

Y

d‘ 1 9 1 zﬂ' o (% :/' d? 1 % A
°1ummw”lmmwmmuauq EUE)mmmu3ummmmﬂuwuuﬂmagﬂumuﬂi 30700

v 2 v
1. Usaneunsiafninaluiveunniataaz nsa (intensity 14 NC 38 amount

9

o S al "o Y A A 9 A )
Glu PS)ﬂ’]i‘l]ﬁ‘U intensity HUNUVUBDYNUAIMUABDINTITUBDILIN ﬂﬂzLWﬂﬁﬂWWMﬂluiﬂﬂimﬂu%ﬂ

U

v la
2. YUUATAN T ILIUVRIN A NDYTOUUTIUVOUVOININ (halo width Tu NC 30
Y 1 1
radius 11 PS) 315U halo width 11 1ie 321 10IUNNIEANDETOUVTNMVDUVOININIIABINTS

Y Y ' { y . ' . N~ d
TatinhadisumlanimiinaiuaziBeaga (high resolution) AN halo width 130 redius NA231A1

v
= o 1

9 19 = . A . Y Ao 1 o
qmm”lﬂmmmmmwummazmﬂm 1 halo width 159 redius NABDIUATATAIATNBUNU

2 ! a

3. MM UANNNAIAYIEHIN Wnlsanninsanuiinga NNAIAINAINET

g

A -4

[ Qs/l o o a Y 1 d
(threshold) msdsy threshold HUN MNBNUUANNUAIAYVDINNLEA DA threshold ﬁmgﬂug{uﬂ

&

weneaz luiasandainsaiiaIANuANE UMW 3ZNNTINANUA IR U NNNL YA

k4
v @

v J o " o o usz} 1 A 1 g o
fuiuag 1Hadng i A NNANFAIIAUN NI NLATIA UHANAT threshold Y TUauANTA
< Aa a a { 1 1 1 qg: o
N92U5INYMWIZVT DUV UMW MTIZANsARIZINaNlAIANuANguiuNTHh USM

0o q ¥ - A I Aoy ) P A 1 A o .
wanvnzi limmianuaudamutundl 1510z delase Texilunisiey limud1uiu noise
[ [ 4 o 4 { 1
THA UMW WITI091191AM1IHT sharpen 1M512157 18 19152 Tew1ivea threshold mufina1iuudn
= A . A 421 a ) Ao Y
MSHANABY noise N2 UT1NYUUVUAIN 151019928NANN15H1 sharpen NAINADY TABNT set
Ao Y g Y A o v A A A
sharpen 1A3INa09111 none AW UNNANVANTAVOININIABNS 1% USM N nikon capture H307
[ [ b4
photo shop tiBINRIANUANFARWNIZVOUNITHI USM 7l NC Huae liidanansenuda color
balance Y9N 11512 T15UATHIZH USM 1A luminosity channel H30 lightness ilouuh
o A 9 Y = 1 Y v A o
1511 USM 11 PS M13192@049 convert M1 110g 11 lab mode ifonou 1ainosiadnii USM 1u

9
luminosity 1130 lightness channel A4111M13%1 USM i NC 9a@zainninun
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- = . Scale for
Original ES display
Blur with Scale with
low pass filter k<1

(a) Original image (b) The image after unsharp masking

NN 2.23 schema for unsharp masking, (a) original image

(b) the image after unsharp masking [17]

2.5 nasaiunanilyanTuAumnluanuiIde [16]

MNA 2.24 NAUTVLAY logitech HD webcam C310 [16]
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2.5.1

252

AAANTANIANALIA
2.5.1.1 aNUIMNY 1 GHz
) o d?
2.5.1.2 wueaus1 512 MB vu'll
2.5.1.3 Muluasalasi 200 MB
2.5.1.4 2.4 GHz Intel® Core™2 Duo
2.5.1.5 a2 lumsonIvaa 1 Mbps Hiogani

2.5.1.6 ANUAZIDEANTIIND 1280 x 720

dmsumsaunuInedale HD 720p tagnisiuinlugiuuy HD
2.52.1 Msaunuru3aTe HD (1280 X 720 finiwa) 42852 DALLL
2.5.2.2 MITUNNIA T HD: gaga 1280 X 720 #niwa

2.5.2.3 wmalulad logitech fluid crystal™

2524 MuMe: gaga 5 auinea USudgadiesending

2525 TusnuuludmSeumstlesiudoasuniu

2.5.2.6 SUsRIMsldau hi-speed USB 2.0 (tt12111)

a J o v Aa 3 <3 A
2.5.2.7 aatosunlszasndvisuaadeuunalnell, 99011 LCD 1i5e CRT
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Han1Ineao

a a J W yd a @ v @ o
eiinusatuiilumsAnyunalianisdaueninsagamsHusua Iy azih
a Y 9 ¥ A ] [V & Nas o A Aav
madamsiszuianadisnmulszygnd ldesislunisaaueninga Faiiasnsdutiuauive
1 4 1 v Y
ansoutauiusean lddene 1
3.1 ANEINATAMIAALININTATIINITIMHUTUATY
9 A A A < o [ 1 o
3.2 a5 1un3 0NN UAIDE 1 NNIT WHUTIATY
[ 1 ) a Jd
3.3 msdSudienmnouildinsizd
3.4 a5 UnT0IDINDANANMANHUZUDIYHITUHUTUATU

3.5 ananuanyasYe AL NI TuIsazinga

31 AN uNATANIAALENNIABIINITINHINATY

MU 3.1 VALRLENIIATIIN N3G 38-46 HURNAT HAZANETD 80-90 LHUAIAT

9
=KX A

o A a g & < 2 a '
3.1.1 Tﬂﬂaﬂ‘Hmz‘N’mmﬂ1ﬁﬂ!ﬂﬂmuuaﬂymzsﬂuLNﬂlaﬂG]Humum%mm"umuwuﬂn

MNN 3.2 aPYAUZERMNTWHUTUAIURINAN DI IR



Y
3.1.2 iaﬂ"lwu‘uusmi]zﬁé’ﬂyi,uznd]uiaaﬂNﬁmuuwumnzﬁﬁﬂymzﬁwmamﬁ'n

NN 3.3 ﬁ’ﬂ]slﬂ!3EJ'NW']i"lLlﬁuiﬂﬂ%uﬁlﬁﬂiﬂﬂllﬂilﬂumﬂ

A ] dy 9 A
3.1.3 deandsn @y ne e 15 du

v v
a

d' % 1 v A Aa ] dil Y d'
MNT 3.4 ANHUZONINTWRUTUAIUNNATIGNYTN 13U N8 ma"lu DU

] 4 a { o w [ ]
3.1.4 anulavesudusaihunaugimsinsanilianuddyuinlasdnyuzuny

Aa Y Ao A oA
EJNﬂiJﬂmmWﬁJzﬁmiJaﬂHﬂwwiﬁ UAZ ALY aDIND

2 3.5 anulaveseramnsunusuaiuy
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4 d‘ = d‘ < U ' 1 %
3.2 a$1un30eINBIIUAI0E 193NN S IR UIHATH
4 y g o 1 1 o
3.2.1 MIVBNUDVINTOINBINOINUAIOE198 1M WAL TUATY
s A g o ' ! v Ao 7 A
n1seenuUugAglnsaliieNUAId 1981 HUs AT Hdagiszasn A
] Y
N32UIUMIATIVAVREUAUSIWIUIN NTANULANA A UN A IUF Ve uTipe Y 1Az
[ d' a a dy ] d’ 9y d‘ [] (;
anvazvoInnauuRnieery e Tdaisanuguanuldsunlasme liainaueves
= . . . dy i @ < 1Y = cf/'
& (variation in color) e UAUTNATY tazANNTIGTI UM szurana s lideeliduneu
=) 9 1 o L . o Y 1 A
maseudoyanimnoutirliiszuiana (image preprocessing) d1usniinuldedieaeiio
v o Jo 1 = oy o A I 9 ’q Y
duiusiuveanndIusmdnnunumu ez e dudununlumsszgnaldau
1 Y A o { o a 4 4
ao l)dreme il anzdiveladonldlassadumiluozgilition (aluminum) e 1dindoudie’la

1 I A Y A A o 1 @ | A [ @
N8 lﬂulﬂﬁa\iﬁuuﬂu‘ﬂﬂﬂﬂllﬂﬁLW@u'lulﬂQﬂ'lﬁwﬁlu’llﬂu!ﬂﬁﬂ\ﬁ]ﬂiﬂﬁ1uﬂ1iﬂﬂllﬂﬂlﬂiﬂ

WATFIMENINTIHUTUATY tpuoa Tusiage |

H [l 4 < a\
M 3.6 drulszaeuTaseaiiansounumnszuuila
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ey 1 Glgﬂﬁﬂgaﬂé’mdwmw

WA 2 0zATANIN

ey 3 9 Ildesaing

ey 4 Jadaeiaqiiunes Yaalladufen

Tagansalfus (neay 1) wlidenmeninIdlununnunyunazdumisluy
Ny x, y ganaea liih LED (nuneray 3) muaudreaaiuguanudunas aeiid Tnels
anudunaesEndng 700 - 800 a0 e MmNz anfunINARed wazeza3anth (Mineiay 2)
Hufdmunenaudne s TuramasgIu 1313 38 - 46 ¥ 1AZE1 80 — 90 T,
drunTesneuiiunesfideude fundesmennasneazlszutananinaineasdnieuenya
AN TABNTEUINATIIIATNIZAILANNIITIENTN MIATesReNTiunesIdIae Toyanin
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char = ['inputimage/' str '.jpg'l;
Input Image imgRGB = imread(char);
Ribbed Smked SheetS img = imcrop(imgRGB,[78 78 1140 590]);

H = fspecial ('unsharp');

Pre-Processing sharpened =
by unsharp Imsk imfilter (img_g,H, 'replicate")
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o

lu.la\‘j'izﬁua img_g = img(:,:,2); %%% sziu G
R G B Gray img g = img(:,:,3);%%% w6iu B
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3.5 anANMANHAUZUYBINININTWNUINATY

Input Ribbed smoked sheets

wlasszava

R G B Gray

wlaammiuszavundm

BW =im2bw(sharpened XXXX)
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Descriptive Statistics
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RSS3 38 58.27 182.56 97.42 27.58
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05A | UIUUNY | Minimum Maximum Mean Std. Deviation
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RSS3 38 74.1189 252.4187 142.2677 42.0441
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!!N"H‘ﬁ RSS1 RSS2 RSS3 RSS4 RSSS

1 86.1153 59.341 84.0874 90.2876 | 318.8119
2 19.1396 63.2549 72.2294 105.932 69.0947
3 57.4842 31.125 90.5752 95.4393 202.409
4 12.3022 54.6408 92.8726 | 162.8192 | 136.0631
5 43.1978 85.682 83.0243 75.6226 | 130.6092
6 40.1068 33.1893 | 117.0328 | 129.6371 | 173.5922
7 53.3738 29.6323 | 106.1141 | 120.3641 | 256.8677
8 34.5328 143.3301 | 99.2913 | 132.2658
9 160.9005 | 106.733 | 190.5546
10 108.0947 | 171.2257 | 153.2658
11 134.5158 | 91.8823 | 125.8799
12 103.0959 | 93.6408

13 112.7694 | 85.3034

14 120.4951 | 87.3896

15 95.5449 93.7245

16 91.6383 | 108.3422
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Naaaanlsne I IUHUINAIUIZAVE R (AD)

17 136.9333 | 81.2876
18 122.858 | 142.6347
19 188.7561 | 90.2002
20 122.7379 82.358
21 68.3337 | 121.8313
22 77.5959 75.6007
23 67.3544 | 118.6675
24 71.9272 93.9248
25 103.6748 98.858
26 96.2985 | 102.2694
27 109.6857 | 84.8847
28 89.8216 | 151.2197
29 62.858 135.7063
30 68.5886 96.2367
31 102.2767

32 86.5667

33 62.5085

34 99.568

35 85.0595

36 112.4563

37 82.7985

38 105.426
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1 82.0704 59.6104 81.5643 85.7803 | 318.3422
2 18.0765 61.8786 68.3774 | 100.1141 | 70.9041
3 55.7585 30.1638 86.1954 93.2002 | 217.9078
4 12.7864 60.8738 89.767 165.6481 | 131.7124
5 42.9102 82.216 80.2973 70.2706 | 127.1614
6 39.2184 32.6978 | 108.6262 | 130.7002 | 164.7633
7 51.0291 28.0959 96.4733 | 115.0231 | 271.0194
8 34.3471 144.3532 | 92.8726 | 135.2512
9 166.8896 | 114.3786 | 167.3483
10 102.2075 | 164.3774 | 144.5206
11 128.3629 | 89.0279 | 119.5777
12 98.8908 90.2985

13 105.8155 | 82.3325

14 117.7063 82.46

15 90.4733 87.8265

16 84.4697 102.983

105




WaaaanlsnEN N IUHUSNAIUSZAVT G (A1D)

17 132.9284 | 75.6371
18 115.9879 | 136.875
19 182.5558 | 85.1687
20 1152816 | 77.9636
21 64.591 115.4345
22 76.3434 77.9818
23 64.0449 | 115.2706
24 68.9053 91.6893
25 105.091 95.6359
26 98.3883 97.1869
27 108.2476 | 84.5461
28 89.3592 | 150.2803
29 60.7209 | 135.1383
30 67.2706 92.0752
31 94.3653

32 81.1493

33 58.267

34 93.2949

35 82.2197

36 113.1481

37 79.7476

38 99.6917
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1 101.4102 | 101.0206 | 114.8119 | 101.5558 | 539.0279
2 23.2464 82.0049 | 102.0036 | 158.7451 | 147.2985
3 72.7718 42.5825 | 120.1238 | 123.0182 | 341.3374
4 17.3374 | 108.6226 | 136.1541 | 228.6553 | 155.949
5 61.8932 97.9842 | 117.3823 | 113.0024 | 168.9794
6 44.9308 49.4636 | 160.4017 | 178.6784 | 246.7828
7 69.5316 34.5473 153.943 | 182.9818 | 504.7536
8 44.5485 233.0352 | 150.3022 | 205.7367
9 221.6104 | 204.8483 | 155.2864
10 160.4053 | 198.9138 | 200.5922
11 197.1481 | 124.9333 | 215.9672
12 158.5413 | 158.6468

13 143.159 | 149.1408

14 184.216 | 116.0643

15 128.7743 | 114.5097

16 147.6226 | 147.7755
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waaaanlsne N NUHUSNAIUSZAUT B (AD)

17 174.6917 | 132.0218
18 174.8956 | 181.4563
19 252.4187 | 139.9078
20 170.9709 | 113.7306
21 85.1032 | 168.9102
22 87.2949 | 130.0158
23 95.2318 171.142
24 95.8216 | 137.6978
25 149.432 | 140.4138
26 148.551 153.0947
27 136.2015 | 132.6262
28 110.4794 | 195.9976
29 79.1723 | 190.1723
30 74.1189 | 159.9539
31 148.9951
32 128.2427
33 94.0995
34 148.3799
35 126.5061
36 185.807
37 110.5012
38 149.9235
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!!N"H‘ﬁ RSS1 RSS2 RSS3 RSS4 RSSS

1 84.2221 62.1335 84.9830 86.8908 | 337.2269
2 18.4988 63.6917 72,7172 | 107.7233 | 72.2002
3 57.3786 30.8701 90.6954 93.5388 | 225.7500
4 12.2112 64.0667 93.7100 | 168.4879 | 135.5534
5 44.2536 83.9964 84.1456 75.3532 | 131.9745
6 38.9090 33.6481 114.3568 | 135.7573 | 175.3434
7 52.9951 28.4454 | 106.2197 | 122.6796 | 287.7051
8 35.2828 152.4976 | 99.0328 | 136.8641
9 170.2646 | 120.3495 | 168.1493
10 108.5061 | 169.7876 | 153.2549
11 137.3701 | 91.9478 | 126.2585
12 106.3653 | 98.1626

13 111.8337 | 87.3240

14 124.3034 | 87.1274

15 95.2973 92.5995

16 91.5947 | 109.6529
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NaaaanUsnenamnsHUINAIUSTADT Gray (A1D)

17 137.2791 | 82.5874
18 123.6845 | 143.8726
19 191.4794 | 85.4454
20 123.9466 | 81.8629
21 66.9721 121.9879
22 76.8131 81.4369
23 67.2160 | 120.7828
24 72.1383 96.8265
25 109.6311 | 99.8083
26 102.3968 | 102.8010
27 111.2039 | 88.8422
28 91.5109 | 153.4442
29 62.9454 | 141.2112
30 66.7427 98.5012
31 101.5194
32 86.5267
33 62.8362
34 99.3823
35 87.2585
36 121.1286
37 82.6675
38 106.2415
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ABSTRACT

In the present, rubber trees are regarded as one of Thailand’s important industrial drops. For
them to become quality products, they had to pass several steps of the manufacturing process in
the industrial sector. In the present there are no technologies that can be used to replace
specialists in the steps for the grade sorting of smoked rubber sheets. Sorting with the usage of
human eyesight is highly prone to error, as the eyesight of each individual is not equal. The
researcher saw this section of the problem and thus studied the standard grade sorting of smoked
rubber sheets with image processing techniques to aid in the sorting process. Feature extraction
was used on the analyses of image surface frameworks, where GLCM: Gray-Level Co-
Occurrence Matrices were used to collect the statistical values of 10 different formats of image
structure frameworks. The first level of statistical order was extracted from the values of the
original image by viewing the depth and intensity of the histograms without considering the
relationship between the neighboring pixels of autocorrelation and correlation, and the second
level of statistical order was extracted from the values of the GLCM by viewing the gray
intensity levels of each neighboring pixels, where the layout features were Cluster Shade,
Dissimilarity, Homogeneity, Entropy, Sum Variance, Sum Entropy, Difference Entropy, and the
Information measure of correlation. After that, a backpropagation neuron network model was
used with structure parameters of 20x18x5. The transfer function used 'tansig', 'tansig, and
'purelin’. The training function used 'trainrp'. Every structure regulated the number of epochs at
1000 rounds. The goal error value was1x10™° in the processing for the sorting of smoked rubber
sheets of each grade.

The results of this research’s experiments compared levels of the RGB color model to
compare the accuracy of the sorting of each grade of smoked rubber sheets, where 145 samples
of smoked rubber sheet samples, each sized 1280x720 pixels, were used. Results of accuracy can
be separated as 88.80%for R-levels, 88.28% for G-levels, 91.72% for B-levels, and 84.62% for
Gray levels.

Keywords: image processing; gray-level co-occurrence matrices feature extraction;
neural network
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