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ABSTRACT

The purpose of this study aims to research and experiment on data mining
technique for determining causes of the white spots in rubber products during processing via a
case study of STR Production at Sritrang Agro Industry, Co. Ltd., Huainang Factory. This
research was approached by testing the qualifications of Technically Specified Rubber or block
rubber, which include plasticity retention, constant viscosity, and moisture content indexes. The
result itself revealed that moisture content affected the white spots infection in rubber products.
The related factors such as initially default temperature, actual temperature, internal temperature,
and external temperature of drying burner, drying time period, dry rubber content (DRC), and
humidity ratio, were significantly researched by decision tree model. It is found that humidity
ratio is an important factor that has to be considered for control the rubber drying process that

leads to the satisfied products and minimized the white spot in the STR producing.

Key Words: TSR, block rubber, white spots, data mining
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Unique
1. | Avg. Wind Speed | Nominal (0)0% 23 0(0%)
2. | Temperature Nominal (0)0% 21 0(0%)
3. | Humidity Nominal (0)0% 18 0(0%)
4. | DRC Nominal (0)0% 46 0(0%)
5. | Set Temp (B1) Nominal (0)0% 8 0(0%)
6. | Actual Temp (B1) | Nominal (0)0% 14 3(1%)
7. | IN Temp (B1) Nominal (0)0% 23 7(1%)
8. | Set Temp (B2) Nominal (0)0% 12 1(1%)
9. | Actual Temp (B2) | Nominal (0)0% 18 3(1%)
10. | IN Temp (B2) Nominal (0)0% 26 8(1%)
11. | Set Temp (B3) Nominal (0)0% 14 3(1%)
12. | Actual Temp (B3) | Nominal (0)0% 18 5(1%)
13. | IN Temp (B3) Nominal (0)0% 22 6(1%)
14. | Runtime Nominal (0)0% 19 3(1%)
15. | Rubber Grade Nominal (0)0% 2 0(0%)
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ANTDDTUNAIININ Visualize Class Rubber Grade Iasail
Avg Wind

5%
48
an 4
36
2424 24 242424 34 24

MNU52nN0U 3-6 Visualize Avg. Wind Speed (M/S)

Temperature

MW1lsenov 3-7 Visualize Temperature ('C)

Hurnidity

104
fid
39
24 24 24

7N1senov 3-8 Visualize Humidity (RH)
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CRC

mwﬂiwm‘u 3-9 Visualize DRC (%)

Runtime

205
k]
I?g
i | n
13
- I - I? ffm1 12321

N5 3-10 Visualize Runtime (Min/pallet)

v

% y gz’ [ LY 4 a 4 a

Juaoui 4 JuaoumIAA@enA LU BRI IZHIMATAMpIYoYa

o a = =3 o @ A an 9 Y Yo A .. an

auiumslseuieudinny 2 dunvae 35msaedu lidadule (Decision Tree) 1azis
= v = . . A ag @

nouRvesInseielszamiion (Arificial Neural Network 130 ANN) Iag3insia
Aa a [ o 1 a 4

UszansamvesduuulddoyaSeus (Training Set) AremssruaanlmesilSouiion

AR 3-5 LIAZAITN 3-6

A1914 3-5 MIAUUAAIWITITNDS Neural Network

5185 MU
Learning Rate 0.3
Momentum 0.2
Training Time 500
Hidden layers 5
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A1919 3-6 HINUAAINITIADS Decision Tree

5185 Mruam
Confidence Factor 1
MinNumObj 2
MumPFolds 3

£

@ { o’j a [ a A @ ) a 4
ﬁuumeuﬁ 5 dunoumsdsziiu ﬁ?ﬂ?ﬂﬂﬁ$ﬁﬂ‘ﬁﬂﬁ/‘ﬂ]@fm’JLL’]J’]JU13J1'JL?]§1$W

Y

Foilld

A A a

LY d‘ a o’d’ [ a -4
1@@mvunmunzanlumsnaaen uaz ldnamsimizinuuyedeuingavy luanud
Uszivasmsadndulddadulalasnisisziu uazdalszansmmvesduuuuasisnsg

o 1 a Jd o
Cross-validation 5 Folds 112210 Folds GS]I’JEJmiquﬂmWﬁﬁJME]i ANRT I 3-7

' a Jan Y 9 Yo Aa
M1319 3-7 ﬂTW"IiUJWIﬂi’l‘ﬁﬂﬁﬁi”ﬁﬂul‘luﬂﬂﬁuﬁlﬁ]

5183 Mriuam
Confidence Factor 1
MinNumObj 2
MumFolds 3

v

Fuaeunssziiudniumsiandszaniamvesdnuuld ldarniw
QNAB4 (Accuracy) NiANNNAga tothdeyan s gHIwansznuveaazilidaioasa
v A a o d,; Y o aa o [ a 1 v A ,i‘
agmsdaaduly vuideilldiweansiadilategungiinieuenuaaziladene A
a < - ~ = YR, o A A 1]
Mousn gargiinteuen uaganuwiltaunaes nseuieuiuiliiennerdesiuniseusis
@WIZN 1 uaz2 1aeI5n13 Cross-validation 10 Folds taoniledsgamgimeusniininiim
andoanniaa 1agnsfuuUAmMMNITINMD3aIa1319 3-8

QU Q

1 a JA. v A [
A13719 3-8 Ame s smMIasau Iddaaulaalssuneuilade

5183 Mruam
Confidence Factor 0.25
MinNumObj 2
MumPFolds 3
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Y
MnRaMInageuaIedITMsassdu liduauladazduney Sadszansam
n5oufoud1033ms Cross-validation 1iid s iasinnugndesvesduuudlogasms
v
AUIUAIY [16]

k
Overall accuracy =Average( E Accuracyj)
i=0
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UNN 4

NaNISA NN UNITIVY

dy Y 1 = = a o Y [ a d'l Y a
Glu’U‘Vlullﬂﬂﬁ1’3ﬂ\3Nﬁﬂ'liﬁﬂ‘]el'l’Ji]ﬂfﬂiﬂuﬁﬁji}%ﬂﬂ1ﬁwa§]ﬂﬁﬁwa1ﬂlﬂﬂ‘gﬂﬁlﬂ?

Y
Tunszurumswan Uszneudlenansanuiaaae 1l

4.1 wamsanaaEuiRvesenmaeaiions

Y [y @ a 9 va 1 4 4
Tumsdumilademsnan Iddnuiguauiiavesersuiseaiions oy
v k2

nIzUAIURAAMaNNdINanensnant1liinagAu11 1INMINAdeUAMANTANUT IV
3 =3 4 wad’l Y o dy
ungedaiions agUnamsnadounuantanugiuldad

4.1.1. MINATOUATHAIINO0UAD (Determination of Plasticity Retention

Index-PRI) HANISNAGOUNUI 1990917 3 @29819 UAAFHANNBOUAD 67.6 73 HAZT3

aday 019 1lga11 3 @ree1 Imaatianusoudd 723 706  1a70.6 AINEIAY

@319 4-1) nnmanageunlsouiisuensgavi uaz lifigaunn sdsiinnueeuiivesss

% 1 09.: = 1 Ll =% o U = =) 1 o = 1 U

@0619n9 2 uuy lifinnuuanaedniiieday tazSououmarinnuseudiveses

091’ [ 1 1 l(; 1 wAa 1 4

9A9712%49 3 degnalinmagen lidiniiesas 40 munesuna@UAYE IR TS

[17]

M3 4-1 manfFsufieuanaiinnueouasz I NeRR e ez hiligaam

% v = a
I8 YNNIAUI fJN"lNSJ‘i;IWIITJ
1 67.6 72.3
2 73.0 70.6
3 73.0 70.6
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4.1.2. MINATOUANNHIA (Determination of Mooney Viscosity-V,) Wan13
nado WD e19gavMIdaianurtiatiosnitensi liligaun (151942)  s19gav17 3

MpeNTMMATOUANUNIA 693 692 1az68.8 awdny o193 hiligavnismaaeuaiu

@

¥ia 70.8 70.8 Haz72.2 Muday naminadeunlieuiisuanumiiavesesgaud wag lul

o

yau lilinnuuanaeautivdinny

o

M3 42 mafSeuioumanunilasgrinensiiigaviuaz hiligaunn

% | = =
IV YNNIV 8131%3»1‘1]9]5]]1’3
1 69.3 70.8
2 69.2 70.8
3 68.8 72.2

4.1.3. M3naaeulSINaAsEme WieANUHY (Determination of Volatile
Matter Content-VM) Hamsnagounu sggavafialsmnadssmeganienshifigann
(13714 4-3) «'f;wmm"un 3 deeng anSunadeseve 1.81 1.89 1az1.87 auddy o1l
gavfimSinudesene 0.46 042 1az041 awddy namsnageufSouiena S

Q' A (b= = ' QBI‘ d'd ISl a Q'
AITSHYVDIYWNUYAUY Llﬁ%ulllll‘gﬂ‘lﬂ? UANULANAN i’nJ‘VNElN“V]iJ%qﬂ"lﬂ’lllﬂ]ﬂilﬂﬂ!ﬁﬂ

J va ' 4
IELNYFINIT 0.80 @ﬂllllW]ijjWMQEH?(EJ’UG]“U@QEJNLL‘VNL'E]ﬁﬁE)'Ii [17]

M3 43 manfSeuieuan)Sinadszmesziisenitigaunag lifigaun

% | = =
DY #NNIAUNI EJN"lSJN"gWIITJ
1 1.81 0.46
2 1.89 0.42
3 1.87 0.41
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50 1AsTIUAIMAgeD PRI Tid1n31 40°min

rils8
ri7

r 1.1 W Mooney

L 0_9+VM

-3
r o7
r 06
r 05
r 04
r 03
r 0z
r 01

30 1

20

10 4

ol al -l Iy ol =y ol - ol
HENETE RPN g AU W 2 HAAE N3 anbiflaaynn 111 owhiflae w2 owhifaeun 73

2

amwilsznow 4-1 nfSoufounamnageuguautidiugiuvessuiueaiions

NAMNTLRV 4-1 WU NANMTNATDUABTANNBDUA LATHNANITNAT DU
A o/ 1 d‘d A T 1 1 S w o 2 :é
Aunia YoIA19819919NT9Av17 uag lifigavn hifianuuanasediivediny ¥
v v '
WisufeunuramsnageumlSudesziie (ANud) Tamadeuiuand1a aziiaig
1 1 a o dﬁ’ 9 Y a A dﬁ’ ~ 1
NIMIATT eI aNens [17] agiidesdulan ergavniidsunuanudsuiiuinniie
0 i
nlifigeun
wvAa 1 o 1 a
NIKAMINAdoUAUANTIAYRIE IR aN15 agnamsnadoualTu
A (= 1 a A g =\ [ o o
A9521M9199A17 1aze13 luligau1d nuNlsuudeszive vieanuiulinnuduius

A Yy o A 2 A YN Y1 A A A 4 = yya VA
Mertoanveaiiugay e 1d ldanianuiusetowniu 39 laimsnageualsum
Aesziroian Tagnsnaaeuelniigaunsiuiu 45 aed1e uaz lutigavindiuau 45

Q

D-

A19619 HaMInageUNLN MUTINuFTzIMee1gaY1I tazeeh hiligauniinnuuanaig
4 2
pealiedAy uaziisnganiammiasgIuenaeaie1sne 45 @ed1e snneanlTum

v v k4
Auszmeagauniismadou Indifesiu 19 45 A19619 AR50 4-4



v 9
A1319 4-4 WA INAADUANIS U AITLINE (ANUFY) 45 A10814

Sample No. endlaifigaun §193YAV1?
1 0.46 1.09
2 0.45 1.16
3 0.46 1.15
4 0.47 1.02
5 0.47 1.18
6 0.46 1.07
7 0.44 0.98
8 0.46 1.10
9 0.46 1.08
10 0.47 1.03
11 0.48 1.07
12 0.47 0.98
13 0.50 0.98
14 0.48 1.05
15 0.45 0.94
16 0.46 1.26
17 0.48 1.12
18 0.47 1.22
19 0.45 1.18
20 0.46 1.25
21 0.45 1.19
22 0.47 1.17
23 0.48 1.07
24 0.46 1.03
25 0.45 1.16
26 0.47 1.27
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Sample No. endlaifigaun §19NYAVI?
27 0.46 1.19
28 0.46 1.05
29 0.55 1.05
30 0.44 1.08
31 0.47 1.07
32 0.48 0.97
33 0.47 0.95
34 0.46 1.01
35 0.46 0.94
36 0.44 1.25
37 0.44 1.27
38 0.43 111
39 0.42 1.21
40 0.42 1.19
41 0.42 1.13
42 0.41 1.27
43 0.42 1.20
44 0.39 1.06
45 0.39 1.16
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Mnnam3anE U puauiAcumaeaien Wiouisusisgaun uaz

019 lifigeu minadeulsadsszmeliaiuanan uazlisngeninnasgiuersunaed

@

a2 A 9 yy A - o /A Y o (A 2 A
n913 [17] ﬁﬁ;ﬂlﬂ@\?@uulﬂﬁ’l EJ’]\TVI?J"l]ﬂ"ll’l'nxlﬂ'J”lilﬁiJWH‘ﬁLﬂfJ'ﬂJﬂ\iﬂ‘UﬂiﬂJ'lmﬁ\ﬁ'glﬂﬂ I

Q

Y
ﬂ’JuJ:]!ﬂ!ﬁ\iﬂ'IWﬂizﬂﬂU 4-2

a a &
wami‘nﬂaeuﬂsmmaﬁzma(mmmu)

1.5

1 4 dtr el 1 x ARRRRRRR L RARend) 0 RERERERARN

W owlifiyavn

o5 A ariaaiinniqnitnninnienniaadiniianaiqatiaiigg 819599917

0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45

' A
Ailsznel 4-2 iSsumeuramsnagevUT AT IMY (ANNYY)

= a ¢ Y J k) A A
4.2 NﬁfﬂiﬂﬂH]Q!ﬂi]%ﬁIﬂiQﬁi]Qﬂﬂﬂﬂi%ﬂf’)'i.lﬁ“ﬂ uaﬂmaﬁsnwum

MIAATITHEIAUTENOUTINUDI8199A112 taze1d litigavn Tdwanaaeu
1999912 (Rubber with White spot) WUS1A C, O, Mg, Al, Si, K uazCa 01991 hifigav17
(Rubber without white spot) WUT19) C, O, Al HAZSi (AT 4-5) NNHAMITNATOUNLI 81991

v v 1 9
s ntianuuanas llnnesi liligaun fe 519 K, Ca uazMg $951919 3 iy

a

WaRMIMAINIANA AU A K (Potassium) 3ANADNINAT 63.4 °C, Ca (Calcium) JAHADNINGD
851°C wagMg (Magnesium) AHADUNAT 650 °C  JANABNINAIVBIFI K tiag Mg 1

a

yanaeumadngs liansadzaedisgungiinga

~ 9 A A 1
NI N4-5 GﬂiNNﬁﬂﬁﬂﬂﬁ@‘UL‘lﬁ gum ﬂﬂiﬂiiﬁi NIWINNUYAUTI LOSINN llil HYPUM

= A o =~
N FBAIDYN 1NN

=

1. #19NVYAU C, 0, Mg, Al Si, K, Ca

2. o197 laiTigaun7 C,0, Al Si
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Operator - N.Pompot
Client : MIT, Fac.of Engineering, PSU
Job : 1980/55 Krit

rubber white spot (22/06/12 11:25)
cps

200

- \ &
1 51915 UDU(C)
150—7
1| 51900n%19U(0)
100—] A A
1 5)uuntigen(Mg)
1 5199 tieu(Al) o
o] . 519 NN angen(K)
1 ‘ﬁm anou(si
] Wmmmm?ﬁﬂu@a)
B 1 |

aisznou 4-3 wamsnaaenInsaa3195198199A12 (Rubber with White spot)

Qperator : N.Pomnpat
Client : MIT, Fac.of Engineering, PSU
Job - 1980/55 Krit

ops rubber non white spot (22/06/12 11:15)

200
_ \ 4
i 519ATUDU(C)
160—
100—
11l 51999n%191(0)
5 5199 iEu(Al)
1 //ﬁmél?aﬂau(sﬂ
‘J 0 Al gi

0 | WIS Y

T T ‘ T T
0 5 10

muilsznou 4-4 wamsnaaenInsea319519e13 11Ti9av17 (Rubber without White spot)
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M3szynIzuIUMsHaaraniinansznuihliinagau iedumgudoya

Aav A

fadendawaliinagaunn qmnau"lmaaﬂmmﬂﬁauTﬂﬂaiwwummmfnwmm uaz 1l

1AvNReI5esiioInemans ndesgansimitianasourilndednsia Ao 1d3ue0 300

' Aa A v dy a g ] < dy 2 @
350 Uags500 WU YWNUYAVIN mﬂymzwummugw;u i].ﬂ"ll'l'JililWﬂllLﬂuluﬂLﬂﬂ'JﬂTJfJ'N

a U @ 1 = A o d" a ~ =
na aedreg19n Inlsznou 4-5,4-6 Lag4-7 EJ'NllllllﬂqﬂGU'l'l UAaNHUSWURNIATED "lumwsu

QU )

v o

90819 MY TN 4-8, 4-9 1AL 4-10

Asenou 4-6 NNYNYAVI V818 X 350



Mnilsenov 4-8

20k 50um

e liigaana vene X 300
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20kY BE0um

nilszneu 4-9 nmmea litigaan vene X 350

50um x500

Ailsznou 4-10 wene liligaun ve1e X 500
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a
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= a dy a A Y
4.3 AANTIANHTIAAISHEIUNAUALTINDIVDYA

[ o A a J . o a
msfaadenduimanzay lumsinsizidoya (Modeling) lddniiunis
= = o A an 9 9 Yo Aa .. an =
nSeufeudnuy 2 Tuaa Ao A5msadwdulddadule (Decision Tree) azATnguiues
v
1 = . . ' a ’9Y @
Tasevielszenifion (Artificial Neural Network 139 ANN) W11 M3AATIZHUDYANT 15
AMaNbUE (Attribute)  A2838mMsaddulidadulaliainnugndesiosas 96.06 A1
A Y an = ] = Y1 9 v !
Aana1nsesas 3.94 nazIsmsnguq Insenelszamidion 1dannugndesdosas 92.47 M
Aa 9 [ 09/’ as 9 9 Yo A 9 9 J =
anuAanaIaiosay 7.51 aatiu Asmsadedulddadulalianugndesganin Ganw
v A 1 as = ' ~ YA o Yax Yy v Yo A
UFedonIIsMIngui Inseinelszamidioy §avedudenldsmsasednlddadulalu
a Y o @ oA J a A o Y a A I ¥ a A
msangnaumilisendinadonszuaumsnaaniliinagau e 1w ldwamsimsizin
S 9 S [l zi A d‘ [
Hanugndeuaziinnuiusedenniiga AIA1519 4-6

79

M3 4-6 wafTeumeuduuu lumsinnziveya

M3 AmanbmE | AANN | Seeay | AR | Souaz
(Attribute) | gn@09 AanA1A
Decision Tree 15 537 96.06 22 3.94
Neural Network 15 517 92.47 42 7.51

v
%

Fuaoun1sUsziiiu wiefadszaninmvesdnvuiiuniinsisd
(Evaluation) mﬁ"@mﬂsﬁyuﬁauﬁmﬁaﬂéfmuuﬂ,ﬁﬁazmuﬁmm:ﬁnlumsmﬁau ANHUMT
Yszifiy wazdadseanianvesdumuuismsadedu lidadulad1838m3 Cross-validation
5 Folds 18210 Folds Wi #a2 35 WaanugndesiiinnIndfeiu e Zoeaz 83.90
naziovay 84.62 ARy §atiu Uszansamuesdanuumsafreadulddadule
Cross-validation 5 Folds 1ag 10 Folds finamsnagoudilianugndesiilndifesdu Tifianw
uanavediiiod iy snmsthdeyanaaeudnsiziduouy 559 @019 nuid
ANNUYNADI 469 1A 473 A29619 MUY ArodoyannmInageuIns 1z hitian

o o

1 1 o 1A v A I a a I
uanawedeiiieding a1 1aa1 Fmsasdulddadulauiduitmsinaginmnganlu

o a 4 [ a $ a a 1
fﬂiLl'l11TJLﬂ51314??]}1477Tﬂi]i]EJﬂWiN’ﬁﬂﬁ’d\iNﬁiﬁlﬂﬂi]‘Wlﬂ’ﬂuﬂi$1J’JUﬂWiNa@]fJNLL‘VN ANaNIT

JalszansnInaan1sg 4-7



M99 4-7 wamanageulseumenlszansamismsassdu lddaaule

68

W5 | audnvae | menw | Seeaz | A1 $ouay
(Attribute) PNADY AANANA

5 Folds 15 469 83.90 90 16.10

10 Folds 15 473 84.62 86 15.38

ad Y 9 Y o
‘tﬂﬂ’J‘ﬁﬂTiﬁiNﬁuvlimﬂ

auls ulﬁ}sl"]gf}%%mi Cross-validation 10 Folds 1un135

fuunilszinndoya (Classify) Wamsindszansnm Asn1319 4-8

a

A1319 4-8 wamsnaaoUlszansamueduumIaisdu lidaduls

TP Rate | FP Rate | Precision | Recall | F-Measure | ROC Class
Area
0.831 0.142 0.817 0.831 0.824 0.894 0
0.858 0.169 0.869 0.858 0.863 0.894 1
Weighted Avg.
0.846 0.158 0.847 0.846 0.846 0.894

1A R 1
MNHANINATeUA15 19 48 Tanamsnageumnmeiniues luiflugavn
) = A ' <3| a A
(Class 0) WiSsuioumnmeneruiiugau (Class 1) Hsmonaigndea(TP Rate) 0.831
o w @ a a 1 VoA 1 < A A

11820.858 ud1aU Mnwamsialszansuaasi mnmeneadugeuniisifimegndega

1 A 1 9 ' .. o v A Y1 1<
319t liflugad wazdaen Precision 0.869 1a20.817 AWA W A5z 1de1uiluga

= v o Jdo o 1 1 o A ' A g & o o oAA 9 @
yniianuduiusiuiladenis o uaazilaseigenieniiilugau diladsinerdesiums
PUEN LAzgUUYINITUENdINaADNTINAYAY IS INANg tagaInkadnI 1z indoa TP
Rate 0.846 11azfi1 Precision 0.847 fiA Indides mewagndeulseuifieuduiladeais il
uana Uszansnmvesdnuuismsadndulddadulelidszantanige il ldwaves
msasungmsaadulaniinnuingedo amw1soe51u181d Confusion Matrix §91519 4-9,

4-10 1az4-11



#1319 4-9 Confusion Matrix

Class 0 1
0 201 41
1 45 272
$11919 4-10 TP Rate & FP Rate
Class 0 1
0 0.831 0.142
1 0.169 0.858

S @ 4 . .
A15149 4-11 1o 1HUA Confusion Matrix

Class 0 1
0 36% 7%
1 8% 49%
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=1 =1 U % a % [ d' d' 9 [
WﬁiﬂﬂfﬂilﬂiEJ?JL‘VIEJ‘]J‘].I%%?JQEHWQMJ‘IﬁJuﬂﬂ nuiladenineIveInuNITo VYN

@

a 4 A A Y Y J Y @ = o 7 o @
Hamsansznmatiamisesdoya ldesdanuinilatemeueninnuduiusivuilatens
a A Y 1 [ 9 v A 1<
AIUANQUHNYNINIBY WB 1 aINTaszYHansznUveduaazilade as1angmsaaduluily
LUAMIEUBLUZMIAIUANMIHA IHIRAYauTieoNiga nan1sTalszansninilade
A ¥ P = o v < o Yy v
anuFuneuen ldainugnassuniiga uagdwiugadeyaiineinsainieal ldgndes

v 4
mmw"ﬁu AR 4-12 LAZAT N 4-13

A13149 4-12 wamsialszansmnvesauuulseumeuilove

WM | audnyue AN foonz | mAw | Sooaz
(Attribute) gnABa Aanaia
10 Folds 15 478 85.51 81 14.49
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#1194 4-13 Confusion Matrix Remove Attributes

Class 0 1
0 275 39
1 42 203

a d = v d'd a
4.4 Waﬂ1§]!ﬂi1$‘i"i!!ﬁ$!1ﬁﬂﬂ!ﬂﬂﬂﬂﬁﬂi%ﬂﬂﬂ]ﬂﬁﬂ%%ﬂﬂﬁﬂ@ﬂ]ilﬂﬂi}ﬂ"’lﬂ'ﬂ‘u

NSTUIUMINANE NG

nam3snsiziveyailatomandaalunszuiuminanoausis uaznaaouia

a 9

1J55@nF21MA8 75 Cross-validation 5 1az 10 Folds lawandugndesh lilinnuuanaia

@ 1

1 A o o 9 v asy 9 9 Yo a = a A
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Awvg Wind
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MNY52NOU N-1 NN Visualize Avg. Wind Speed

Temperamre

AMMUsnoU N2 NN Visualize Temperature

Hurnidity

24 24
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12 ‘5 I12 12

mwﬂizﬂﬁm -3 7N Visualize Humidity




DRC
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NMNWUSLNBY P-4 NN Visualize DRC

Temp set(B1)
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234
13 s 12
A — [ ] i

A5 N-5 AN Visualize Set Temp (B1)

Temp Actual(B1)
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?MN152NOV N-6 NN Visualize Actual Temp (B1)
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A5 N-7 7N Visualize IN Temp (B1)

Temp set (B2)
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7MN1/52NOV N-8 NN Visualize Set Temp (B2)

Temp Actual(B2)
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1 1
111 &

MNY5LNOU N-9 NN Visualize Actual Temp (B2)
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MNY5LNOU N-10 NN Visualize IN Temp (B2)
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MN152AOV N-11 AN Visualize Set Temp (B3)

Temp Actual (B3)
g

?MN152NOV N-12 AN Visualize Actual Temp (B3)
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MWYs2NOU N-13 NN Visualize IN Temp (B3)

Runtime
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55
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E= Y [N PN N I

7N152NOU N-14 AN Visualize Runtime

Grade Rubber
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MMNWUIENDU N-15 NN Visualize Rubber Grade
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MINV-1)

A1519 -1 A58 Summary WIsuRevYseaninmaluy

Summary

Decision Tree

Artificial Neural

Network

Correctly Classified Instances

537 Instances

96.0644 %

517 Instances

92.4866 %

Incorrectly Classified Instances

22 Instances

42 Instances

3.9356 % 7.5134 %
Kappa statistic 0.9203 0.8483
Mean absolute error 0.0499 0.135
Root mean squared error 0.158 0.2609
Relative absolute error 10.1709 % 27.4935 %
Root relative squared error 31.893 % 52.6636 %
Time taken to build model (seconds) 1.76 51.84

@159 U-2 A5 Accuracy By Class 1J5oIMgUALILY Decision Tree

Class TP FP Rate | Precision | Recall | F-Measure | ROC
Rate Area

0 0.979 0.054 0.933 0.979 0.956 0.996

1 0.946 0.021 0.984 0.946 0.965 0.996
Weighted Avg. | 0.961 0.035 0.962 0.961 0.961 0.996

(e 1Ny (Artificial Neural Network 139 ANN) fu35m3sa319dulidaduls (Decision Tree)



A1579 -3 A5 Accuracy By Class 1158010 UA 101 Neural Network

Class TP FP | Precision | Recall | F-Measure | ROC
Rate | Rate Area

0 0.95 | 0.095 0.885 0.95 0.916 0.945

1 0.905 | 0.05 0.96 0.905 0.932 0.945
Weighted Avg. | 0.925 | 0.069 0.927 0.925 0.925 0.945

A15 19 V-4 115 Confusion Matrix A2t111 Decision Tree

Actual

Predicted
Class A B
A=0 237 5
B= 17 300

M1519 U-5 1519 Confusion Matrix A2t1U1 Neural Network

Actual

Predicted
Class A B
A=0 230 12
B= 30 287
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1919 U-6 A58 Summary Remove Attribute

Summary

Decision Tree

Correctly Classified Instances

478 Instances 85.51%

Incorrectly Classified Instances

81 Instances 14.49%

Kappa statistic 0.705
Mean absolute error 0.147
Root mean squared error 0.2619
Time taken to build model (seconds) 0.03

AT U-7 11919 113N Accuracy By Class Remove Attribute

Class TP Rate FP Rate | Precision Recall

0 0.839 0.171 0.829 0.839

1 0.868 0.124 0.876 0.868
Weighted Avg. 0.853 0.087 0.855 0.853

Actual

A3 19 V-8 1519 Confusion Matrix Remove Attributes

Predicted
Class A B
A=0 275 39
B=1 42 203
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a I v
AATIEHAIMINL s U-1

Humidity = 77: 1 {1=9, 0=5}
Humidity = 78: 1 {1=12, 0=0}
Humidity = 80

| Runtime=4.1:1 {1=3, 0=0}

| Runtime =4.15:1 {1=5, 0=1}

| Runtime =4.25: 0 {1=0, 0=3}
Humidity = 81

| DRC=77.48

| | Temp Actual(B2)=128: 0 {1=0, 0=3}
| | Temp Actual(B2) =129

| | | TempINB2 =95:0 {1=0, 0=2}
| | | TempINB2=96:1 {1=1, 0=1}
| | Temp Actual(B2)=130: 1 {1=5, 0=0}
| DRC = 78.46

| | Runtime=4.2:1 {1=5, 0=1}

| | Runtime =4.3:0 {1=0, 0=6}

| DRC =78.48

| | TempINBI =86: 1 {1=2, 0=0}

| | TempINBI1 =87:0 {I=1, 0=3}

| | TempINBI =88:0 {1=2, 0=2}

| | TempINBI =89: 0 {1=0, 0=2}

| DRC=78.79: 0 {1=6, 0=6}

| DRC=79.11

| | TempINBI=286:1 {1=1, 0=1}

| | TempINBI1 =87

| | | Runtime=4.3:1 {1=2, 0=0}

| | | Runtime=4.5:0 {1=0, 0=2}




| TempINBI = 88: 0 {1=0, 0=4}
| TempINB1=289:0 {1=0, 0=2}
DRC =79.25: 0 {1=0, 0=12}
DRC =79.36: 0 {1=0, 0=12}
DRC =80.23: 1 {1=12, 0=0}
DRC = 82.57: 1 {1=8, 0=0}

Humidity = 82: 1 {1=24, 0=0}

Humidity = 83

DRC = 78.05: 0 {1=0, 0=4}

DRC = 78.33

| Temp set (B2) =137: 1 {1=4, 0=0}
| Temp set (B2) =138: 0 {1=0, 0=8}
DRC =179.29: 0 {1=0, 0=12}

DRC =79.76: 0 {1=0, 0=11}

Humidity = 84

DRC=77.94:1 {1=12, 0=0}
DRC=79.2: 1 {1=12, 0=0}
DRC=79.25

| Temp Actual(B2) = 130: 0 {1=1, 0=3}
| Temp Actual(B2) = 131: 0 {1=0, 0=4}
| Temp Actual(B2) = 132: 1 {1=2, 0=0}
| Temp Actual(B2) = 134: 1 {1=2, 0=0}
DRC =79.41: 0 {1=0, 0=4}
DRC=79.74: 1 {1=12, 0=0}

DRC =80.2: 1 {1=12, 0=0}

Humidity = 85: 1 {1=24, 0=0}

Humidity = 87: 1 {1=12, 0=0}

Humidity = 88

Temp set (B2) =130: 0 {1=1, 0=3}

Temp set (B2) = 132: 0 {1=0, 0=4}
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| Temp set (B2) =134: 1 {1=5, 0=3}

| Temp set (B2) =135: 0 {1=0, 0=17}
| Temp set (B2) =136: 1 {1=8, 0=7}

| Temp set (B2) =138: 0 {1=0, 0=6}
Humidity = 89

| Temp set (B2)=131:0 {1=4, 0=4}

| Temp set (B2) =132: 1 {1=3, 0=0}

| Temp set (B2) = 134: 0 {1=3, 0=10}
| Temp set (B2) = 136: 0 {1=0, 0=12}
Humidity = 91

| DRC=78.03

| | Runtime =4: 0 {1=0, 0=2}

| | Runtime=4.2

| | | TempINBI=87:0 {1=1,0=1}
| | | TempINBI =88:1 {1=4, 0=1}
| | | TempINBI1=289:1 {1=2, 0=0}
| DRC=79.04:1 {1=4, 0=0}
Humidity = 92: 1 {1=12, 0=0}
Humidity = 93

| DRC=78.43:0 {1=4, 0=8}

| DRC=78.61:0 {1=2, 0=10}

| DRC=7891:1 {1=11, 0=1}

| DRC=79.53:0 {1=0, 0=12}
Humidity = 95: 1 {1=16, 0=1}
Humidity = 96: 1 {1=24, 0=0}
Humidity = 97

| Runtime =4: 0 {1=0, 0=2}

| Runtime =4.2: 1 {1=22, 0=0}

Humidity = 98: 0 {1=0, 0=24}
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1. l"U']QIﬂillﬂiiJﬂaﬂla@ﬂulH Explore PNDLUFUUADUNITIATINUDYA

(mMwilszneu a-1)

{3 Weka GUI Chooser N

Program Visualization Tools Help

WEKA (e D
The u"ivﬂ[sity ..................
) of Waikato Experimenter
Vg
Waikato Environment for Knowledge Anahysis KnowledgeFlow
Version 3.6.7
(c) 1999 - 2012
The University of Waikato Simple CLI
Hamiiton, New Zealand
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Y
@
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2. !ﬁﬂ!,"laﬁd 1Y Explore %Lﬂghij: WA Preprocess ----> Open File

LT
< PPreprocess]| _=ca W Loz | scocare | = |

)]
\ Open fie... l Open URL... ][ Open DB... H Generate...

Current relation
Relation: None
fl Instances: Mone

Attributes

Open File

Attributes: None

Selected attribute
Name: None

Missing: Mone Distinct: Mone

Type: None
Unigue: None

- | visualize All

Status

Welcome to the Weka Explorer

3. donlildgudoyiidoansdrouinana CSV data files(*.csv) 130 Arff

Data File

FA
MNU52NOU A-2 TUABY Preprocess

&J Open _— — [
Look in: . wainu Data_Weka v| e
EL) Temp_HMN.csv
o5 EL) Temp_HNIcsv
b IXE emp_ J
Rerant Ttems @ Temp_HMN2.csv
EL) Temp_HN3.csv
(EL) Temp_HN4.csv
! @ Temp_HMN5.csv
Desktop @ Temp_HM6.csv
My Documents
L
Computer
‘,.! File name: [Temp_Hhis. csv] Open
[l Network g of type: [ Csy data files (<.cev) =

Mwiszne A-3 M3 Import Yoyardng Talsunsu
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NITAANIADN Attributes w"lmmﬂuaeﬂ LLa’JﬂaﬂlJll Remove

&3 Weka Explorer - & - = | Bl
Preprocess | Classify | Cluster | Associate | Select attributes | visualize|
| Open file... | | Open URL... | [ Open DB... | | Generate. .. | | Undo | | Edit... | [ Save... |
Filter
Choose  |[None | Apply
Current relation Selected attribute
Relation: Temp_HN& Mame: Time Type: Mominal
Instances: 559 Attributes: 17 Missing: 0 (0%:) Distinct: 24 Unique: 0 (0%)
Attributes Mo. Label Count
[ Al ] [ Nane | [ Invert ] [ Pattern 4800500 <5 =
1 2|3:00:00 27 E
3| 10:00:00 27 L
4| 11:00:00 27
5(12:00:00 25
6| 13:00:00 24
Lual 7(14:00:00 23 L
4| [Temperature N\ ir na
3| Humidity W 1o oy _ Class: Grade Rubber (Mum) - | Visualize All
siCere 189N Attributes [H3111UUDRA
7|[ITemp set(B1)
8| [Temp Actual{B1) 28 AL 202X
9| [TempING1 Bood 2424242424 2434 0
10| [Temp set (B2) - FREen
11{["[Temp Actual{B2)
12| [TempINB2
13(["[Temp set (B3) 2
1A, Acha=l MDY
7~ SN
& Remove ) |
O —
w - INENEEEEEEEEEEEEEEEEEEE
S \ fanily Remove :,
0K a Log w x0

. AN 10
A M1529Y A-4 AT Remove Attribute N1 lisuiluson
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P
Numeric To Nominal ﬂ’JEJmiﬂaﬂl,ﬁE]ﬂ Attribute NIHUA Llé}’maﬂ Choose Lﬁ@ﬂ Filter

unsupervised attribute 189N Numeric To Nominal

& Weka Explorer
Preprocess | Classify | Cluster | Associate | Select attributes | Visualize|
[ Open file... ] [ Open URL... ] [ Open DE... ] [ Generate. .. ] [ Undo ] [ Ei
Filter
~
| Selected attribute
|| zmove-R1-2 Mame: Avg Wind
; Missing: 0 (0°%) Distinct: 23
[ | supervised
[ | unsupervised [ Mo, Label
- || atiribute |5 1| a5
% Add | Pattern AR
a4 I— 3] 35
- 4 AddExpression | 4/ 5.7
- # AddID | - GES!
- 4  AddMoise = (| 5] 3.0
- 4 Addvalues 7 3.3
- #¢ Center -
S Changenatshommat I Class: Grade Rubber (Mum)
- 4 ClassAssigner .
. =
- #¢ Copy 52
- 4 Discretize 2
- 4 FirstOrder 40 4l
- 4 InterguartieRange | i
- 4% MakeIndicator 4 34 a4 34 34
- #¢ MathExpression i 15
- 4 MergeTwoValues 52 : 12
[ Filter... H Remove filter H Close ] I I
Status
Ok
=
el
B

Mwilsznen A-5 Juneumstamstoyaldmmzauiudmuumihumadeoy
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6. wamssamsendoya dmsumsnaaeudiomaiinmiiostoyads

Mnlsznov A-6

— —
- * -
&4 Weka Explorer — L ) @A -w E@g
- -
Preprocess | Classify I Cluster | Associate I Select attributes I V’lsualizel
[ Open file... ] [ Open URL... ] [ Open DB... ] [ Generate... ] [ Undo ] [ Edit . ] [ Save... ]
Filter
NumericToNominal -R first-last
Current relation Selected attribute
Relation: Temp_HN&-weka. filters.unsupervised. attribute. Remove R 1-... Name: Avg Wind Type: Nominal
Instances: 559 Attributes: 15 Mizging: 0 (0%:) Distinct: 23 Unique: 0 (0%:)
Attributes No. Label Count
[ All ] [ None ] [ Invert ] [ Pattern ] 4.5 £ =
2| 3.4 40
3| 3.5 36
Mo, MName 5.7 24
] - 541 24
{ 2|[[Temperature ¥ 5] 3.0 a8
3| |Humidity 733 a1
4[CIoRC =
3 :Temp set(B1) Class: Grade Rubber (Mom) » | Visualize Al
6| [Temp Actual{B1) 1 |
7| [TempINB1 3
([ [Temp set (B2)
9([[Temp Actual(B2)
10 [TempINE2
11 [Temp set (B3)
12{[[Temp Actual (B3)
13[[[Temp INB3
1 AN i
Remove
Status
OK

Muilsznen a-6 wamsdaaseudoya
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M3INTIZHVoYA (Classify)

9 . I Y o o a dY @ [} ao
1. U194 Classify ﬂ_luwu']@'Nﬁ’]'ﬂ5‘]_|ﬂ’]ﬁ')lﬂﬁ']gﬁsllﬂﬂillaﬁluﬂﬂi’]EJ']\NTH'J%EJ

a

@on muuumsaedulidaduls v5o Model 148 Tasm3sAdn Choose L1A2ADN Classify

Tree Laﬂﬂ J48

&3 Weka Explurer_ ' e & \ - 4_‘ -— E@g

‘ PrEprucEssl Classify | Cluster I Associate | Select attributes I V’lsualizel
Classifier

# JRip (=]
*
# Nhge routput
# OneR
# PART
# Prism
# Ridor |
Y
B j trees o
-4 ADTree
-4 BFTree

-~ # DedsionStump
[ B o

m

i -4 LADTree

& LMT

-
- # NBTree
- 4 RandomForest
- @ RandomTree
-~ 4 REPTree
- 4 SimpleCart Lo
- # UserClassifier (=] i

Filter... ][ Remove filker ][ Close ]

Status

OK qu

] A a <Y
nMnlseney f-7 N13a0N Model AUNITITHVDYA
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Confidence Factor minNumOb;j {lei¥numFolds aannlsznoy 9-8

&) weka.quiGenericObjectEditor

e

About

binarySplits

confidenceFactor

debug

minMumObj

numFalds

reducedErrorPruning

savelnstanceData

seed

subtreeRaising

unpruned

uselaplace

weka, dassifiers. trees. 148

False

0.25

False

False

False

1

True
False

False

Class for generating a pruned or unpruned C4.

Capabilities

4

L]
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2 Weka Explorer o
[ Preprocess | Classify | Cluster | Assocate | select attributes | visualize|
Classifier
Test options Classifier output
(@) Use training set Correctly Classified Instances 537 96.0644 % "
& Supplied test set e Incorrectly Classified Instances 22 3.9356 %
5 Kappa statistic 0.9203
0) Cross-validaton  Folds |10 Mean zbsolute error 0.0493 |
) Percentage spit % |66 Root mean squared error 0.158
Relative absolute error 10.1709 % Il
l More options. .. ] Root relative sguared error 31.893 %
Total Number of Instances 559
\ {Nom] Grade Rubber - ‘
== Detailed Accuracy By Class =——
| Resultist right-cick for options) TP Rate FP Rate Precision Recall F-Measure ROC Are:
=L : EEEUENES 0.979 0.054 0.933 0.979 0.956 0.996
0.946 0.021 0.984 0.946 0.965 0.996
Weighted Avg. 0.961 0.035 0.962 0.961 0.961 0.996
== Confusion Matrix —
a b < classified as
237 5| a=0
17 300 | b=
=
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MANUIN 3: HANMTNATDUAIBLATOA Scanning Electron Microscope (SEM)
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ininailonamou: Scanning Electron Microscope, JSM-5800LV, JEOL, JAPAN

Attached with Encrgy Dispersive X-ray Spectrometer, 1518 300, Oxford, ENGLAND

mAtiANTIMATOU: Electron Microanalysis - Qualitative Analysis
aNENMINaTo: High vacuum mode, 20 KV
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| Rubber with white spot C, 0, Mg, AL 5i,K, Ca
2 Rubber without white spot C,0, Al Si
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a - . i . a = o
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AaruARaz RuiE o Thermal paper i 6 21 ($19810010 DASEM Image 255511 9xx_551980 Krit)
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