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Abstract
The objective of this research is to improve the spice packing process by
applying the principles of industrial engineering. Due to the production process of the
company, the case study is mainly based on manual labour, which is a manual work
and has a very short cycle time. Therefore, studying motion and time by analyzing the
work of two hands thoroughly. The result is finding the wastage caused by unnecessary
work methods, which is the work of type, inefficiency time or excess time, which have
many elements. Then, finding ways to improve work methods to reduce waste. The
result after the improvement, it was found that the number of elements decreased by
36 percent and the standard time decreased by 58 percent. When considering the
labour productivity of each employee, there were very different values, causing the
production line to be unbalanced. Therefore, balancing new production lines by
maintaining the same number of employees. The result is equal labour productivity,
causing the production line balanced, no more bottlenecks, and double the
productivity. When labour productivity increased by 147 percent, resulting in a 60

percent reduction in labour costs per unit.

Keywords : Process Improvement, Packing, Spice.
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Junuauiey - 10 PB5 v

4w
Fuimauie - 7 GBS Juiauimey

s ® “ oanuswiniusuieli

oonusiniusuiesliiveneen A 14 A

upnaen
Urveiusuieiinu PAS 3 PAS Udveiusuiteivinug

ket 169 T™U

(meransUTuUTe)
anil g =
Yunau Twazden
Y
1 ) msdninueuise
2 @ msfinuseutldgmatainvunnidn
3 ® naLduganeuiLy
4 @*@  msussgudunsaud Wefn  queeuie
uaziueue adluginaradinuueley

5 msiugaeiesmsld
6 ® mssinsameas 10 ga

91NA5797 7 WUATuneunIsFaAIY
suleluanifanil 1 ndsnsuuuss fodne
FUTuuToanataIn 13 e 8 1uges
(@anas 5 nugos) druflorniuiunuseanas
2N 6 WA 2 TUYRY (AaNat 4 ULes) uag
nyinwedernlifivnnguds (feun1suuuse
flov119719 5 udoy) dude Sruauugey
AARANANN 28 Wide 14 Nugss (@nad 14 Nugoe)
LIANaAagaIN 356 Lde 169 TMU (amas 187
TMU) “38Lia1anasann 12.82 L1ae 6.08
T (8nag 6.74 U9

3. MUUALAININTFIUTYB LR A1
11U (MFnsuTulg) Teglddesuuaing
YTzLHUTNIINITN9U FI981908U WAl
3197 7 mmaaﬁmumnmmmgmié’ﬁﬁ
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LANMIATEIU
a1UNA x (1 + %Laniie)
6.08 x (1 + 0.09)

= 6.63 Aineniig

W MUALIAININTTIUATUNNAA T
ansaasunalananisnad 8

o °
M15199 8 aunanisimuanatumsguly
wiavan1 o (naamsusuuw)

anniioy
T8N13
1 2 3 4 5 6

winay A B B C C D
Fuaunuges (1udes) 14 12 5 20 9 10
a1 (TMU) 169 88 a4 206 89 76
waund Gunil/mise) 6.08 317 158 742 320 274

vannmsgiu Gudi/mise) 6.63 345 173 823 3.56 3.04

NPT 8 WU mdsmsUTulse aend
it 3 Tneanasguiniign (1.73 Juideviiae)
wazanflawd 4 finannnsgiugeiian (8.23
Junisientie) dufe Lawnsgulunday
anfuuanseiuuin dA1egsening 1.73-
8.23 Jufideviing WeiSeuifisunahau
AoiureIninuusarAl awsoasunals
Fan3nsdi 9

A1579% 9 N15WUSEUIBULIAYII9IURD Y
vawtnNuULAazAY (aain1suTuuse)

wilnau
518015

A B C D
anilen 1 2-3 4-5 6
nannsgu Guidi/muae) 6.63 5.18 11.79 3.04
sAUSI (el 543 695 305 1,185
Nawﬁmﬁ"qqm (uioe/Tu) Uszanaw 2,400 (240 ¥0)
nawhau @luy/iu) 4.42 3.45 7.86 0.20
navie @ty 358 455 0.14 7.80

U Ty danalrndnauuieauiiiening
Ao Tugunn Lansisgun 2

B navheu @luydu)  © naring @lued)

8
358 455
z 780
o l .
b
020
2 A B c D

wilneu

5UN 2 dndrunaihauiuianitseures
nonnuuAazAu (Maensuiulsy)

1N3UT 2 wumdamsuSudge dadou
nahnuiuaIre TureninuLAay
ufluanenaiuan ilaneniskdnliauna

4. Inaunaaen1suan (line balancing)
naaN1sUFulTInUaIensHdaliauna
Mnsdnaugaaienisuanivduaziivune
VRIMIVAAUADEUNTNGR AD ADINITHANE
Fnniialngldwiinauuvinia (fixed operators
for maximum production) Hesnlaifuleue
\invFoaandnaunazdinsuuniinmuld
4 auyidy ewFeuifisunavihaudetu
veannundazay a1u1saagunalacs
3797 10

ﬂl L I o ! v
A15199 10 Mswiguiiisuatvinusiedy
TomTnUUsazAY (FRaunaaenuanlg)

NANTIN 9 I MEINTUTUUTS wiina
D 1nanihnudiesdign (0.20 $alussatu)
wagninary C ahauuindian (7.86
Hluwiotu) Tude nawhauvomEnnuLs
avAuLANFaiULNN HAnegsening 0.20-7.86

wilnaw
518015

A B C D
Aoy 13 1-3 4-5 4-5
wawasg Guail/ming) 11.81 11.81 11.79 11.79
WAAN TSN (Mehe/daTe) 305 305 305 305
wandnsngn (mite/u) Uszum 4,800 (480 gn)
navihuvesaniiuil 1-5 7.88 7.88 7.86 7.86
navhnuresaninui 6 0.10 0.10 0.10 0.10
nawhou @l 7.98 7.98 7.96 7.96
et (Faluy/iu) 0.02 0.02 0.04 0.04
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21NM15197 10 nudflevinisdaauna
a1en1sHanlrLas Lavinuveninuy
naulndiAgsiuiin da1egsening 7.96-
7.98 HlusseTu dawaliniinaunnauiing
o futiossnnituiy wansisgui 3

B nawvhou @luydy) 1 narine @)

A B C D

Wineu

lag
w

Lp)

3UN 3 dndrunaninuiunaiinwetuves
wilnauudazau (Fraunaaenisuinla)

Mg U 3wuindlevinnsdnesnamensidn
Tniiuan dndrutianinauiuiiaringmeiu
vaaninunaulndiAgiuuin Jeeneiu
dieud 0.02 Faluhiiu dwaldndneumn
aldnavihnuietuetafiuussavE am dufe
HARNINLTEUYIAUNNAY Vi laen 1 sHER
fewauna Lifinganevin (bottlenecks) I

5. Wiguieuranoun1susuljauasvas
nsUfudgailovhmsdnaunaaenisudelal
W& famngnedt 11

M13199 11 M3lUTguiigunanaun1suTuyse
wagndan1suTulsaiierinnisdnauna

1 ¥
GURQUP RIS
flouns nAINS Wby Al

e Ysulge  diuup uuas Sovaz
wiinau (Aw) 4 4 Wiau 0
gunsal (40) 1 2 ity 100
Fruunuges (1uges) 110 70 anas 36
LAy (undi/mise) 63.57 26.64 anad 58
WAANTLSIY (e dal) 243 600 ity 147

wawdn (/) 1,940 4,800 iy 147

FunuAII (UIn/mie) 067 027 anae 60
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e < w8 filussietu wagdussdusily
WANTUMNY uazUSumma 325 vinsedu (Toya w
Uil 1 wweu 2562)

TN 11 wudmdsmsusuugd
NUPRLaNaRIN 110 e 70 Mugey (anad
Souar 36) LIA1UINTFIUAAAIIIN 63.57
Wide 26.64 Fuiideniie (anassosay 58)
waziileviinsdnaunaaisnisnanlvalag
Amaunineuld 4 auvinda wazdngunsal
Wiy 2 Y0 yldikEnnmussnufiady
211 243 1 600 wiesedalus (RutuSesas
147) denalimandnifiniuain 1,940 Ju
4,800 BRI (it udesas 147) wawAUYU
AMIHNUARNAIIN 0.67 WD 0.27 UMeBIIL
(anasTouaz 60)

dsduazanusena

M5U5UUTINsEUINNMTUTIPAT N Td
IeNsUsEenNAlE NSNS SUEREYNG
Ignnsanenisiedsulmuaziiailagnig
AT1INN15H19UveERsliang1vazLden
wazUSulgIsmsvhaulaeldndnnis ECRS
WleannnugayUan naitldvdsannisuiulge
NI MU DUANAITaEAY 36 LIANUNATFY
anas¥evas 58 wavnananfiudusevas 24
(iuFuann 1,940 Wu 2,600 mieseu) B9
AOAARDINUNAI AT WS EEN WaLUSY9A
Way VIR mznaaTaiaw (2559, w. 116-
128) [§VimsAnS 9INMSA N INSEUILMSWER
ieiunandn nsdAnwIUsEM Usuauiaa
3110 Inensussgnaldnannismnaiaingsy
QAAINNIT nsfnwinisiedeulninaziian
n13anANanUaIfIenann1s ECRS way
amnsoantuneumsURTRNUlFSesay 66.67

dlofinsandnainussuvoangnau
wAazAudAuANARULIN YIlrd18n1SHER
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llauna Juihmsdnaunaaisnisndslndlag
sl ivingy wadildfenannm
wssmawiiunau ileanensnasdianuawn g
ingaremnty waznardndstuduaoa
dowSsuiiisunaneunisusulsuasndans
Uiuusadlevinmsdeaunaaenisndnlindn
wuhrAnamussuiituesay 147 dwa
TfuyuAlssnudenisanasiosas 60 3
APAAADINUNANUITEVDI WIANT Ladnh WAz
931 3Aamsily (2554, u. 584-594) ladnw
Bosmsuiulgnssuunssastuthiudemas
voslssrmAntudueueud TasmsUszendld
NANNIINIIAINTIUGAAINNIT Uaza1U50
WiunAnnussld 4 aenisudn

JolausLug

miLLﬁquEJasJLﬂu%umauﬁﬁwﬁiwan
msfnea AfasuenUssvesnugegile
THuselomiludamsiwmsgsinaylduuuima
TunsUsul§eEnsinau ansuuanuges
avmelvagiinmamaauesguliaseunqy
9199z Hdayadilsiinainunainndey
agtumsusnudesnnauliiiaaiFusuiay
@m??uqmﬁuﬁuau Weazanlunstufinnan
A1TVNIUVBILAREIIUERY N1z el
anunsaiasziaIuresuiilds 1 dudadu
nuUsEnnalsUssans nmvs elianaiuiu
ponlula
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UNANED
NuAdyTeliilinguszasAiieauaud¥inguddonssdusuisaluguvesiiay

o«
@ 4

F I (ARF-1) uarfldusat iams¥aumesussqsiost (ARF-2) TasfnwinisAsuuadd
TuanneAgtos Fswuin ARF-1 F8ammaudsundasdiBudud uasildnsnisdasunlas
Adududsdudodfuauduiuvedddon AR Turaeil ARF-2 anunsaiUAeuudasdldviudide
195059837 2.5 TadTndrdemasufiuns nswdsuandunsduluiduddumdes (anne
Uasnoondiaw) Sulsiunssiuuimaddennaranslidinnseu sisdl ARF2 gnnaaeulas
nszdulieglugiiadneusesdyiuaznaeulneilelisuufaoondiou (20.9%) awuin ARF-2
Anudududdon/msisiniyanslibidnasew/asaiieiidy Wiy 5/15/100/100 dusioans
Saniladosdruausafudndumelu 30 il 91nwa

o o v

AdnAy : Waudwin, ddounend, avau13use, ussaiueidaaiey
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Development of Alizarin Red-based Indicator Films

for Intelligent Packaging
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Abstract
This research aimed to develop the Alizarin Red dye (AR) based indicator films

for intelligent packaging. The indicator films were studied by applying to food spoilage
indicator film (FSI or ARF-1) and oxygen indicator film (Ol or ARF-2). The results
revealed that the initial transition rate of ARF-1 color augmented when increasing the
concentration of AR dye. Whilst the ARF-2 was consisted of AR/TiO,/glycerol/MC in
pphr, the color continuously changed when they were exposed to the UV light of 2.5
mW/cm” (under an oxygen-free condition) by changing from red-orange to yellow that
depended on the AR concentration and an electron donor. The results of ARF-2 with
20.9% of the O, in ambient air portrayed that the activated ARF-2 at the concentration
of 1/15/100/100 pphr immediately changed the color to the original color within 30

seconds.

Keywords : Indicator Film, Redox Dye, Alizarin Red, Intelligent Packaging
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UNn

U539iu91899a382 (Intelligent Packaging)
MNgHa JULUUTRINISUTIIUAL Iaq U
Fomihiilenevaueaiseusleviise
nsuilnalagardenisilamedeya n1suans
nstasuuias wazdeansieyaguiuusing o
ﬁ?uaaﬂm (Suppakul, 2012; Restuccia et al., 2010)
Ly ﬁ?%fmnmlmzqquﬁ (Time-temperature
Indicators, TT) - ¥amsanuesinals] (Ripeness
Indicator) ¥ nuRa vsen s aTuvewia
(Gas or Leakage Indicaton) wazsiad apnunsey
@57 (Ready-to-serve Indicator, RSI) 1udu
(Stauffer, 2005; Yam et al., 2005)

Tuilagduussyiudidaaieziiodu
winnssumensussaifuanlinuaulady
agaun weldifuaiasilenildunisads
audedie LLazmmﬁ’uT,ﬂﬁﬁ’w:JU%Im?h
Fosnnsndnsmsionmsfidanuan nl uag
Uaenste uenantuussiasisaniosid
drutvantymlunszuiunisnszansdu
wazn1svudefidaududoulfidusdned
(Restuccia et al. 2010)

ndeuaziiui maluladussysiue
daadozduivsslonilunislideyaud
guslaaladuegned dredrsluussqiue
gmsTidenanindlsufiaoondiau 1oy
msmduiiuresdh wienswindsvesldnsen
AunAudrazussgluianuisydusivinid
awaselunsataiuuiaoendiaulds
wivnnussgstasiiuliauysaianmsdigely
nsguLMsUTTaslanin viodosdauiifies
szaulalasuns Qaunidiauisasyiuln
Tussla (Mills, 2005) LLazmm%”’aQ’U%Im
lilanansadaunadiunisidsuutaivesenns
16 Tunsaldanan Anwuanysalvesussesi

Volume 7/ Number 2 / July - December 2019

waznanSneTaansaUssiiuldaest Tula
ONTLAU

Tumiddedesilidaulafinvarnuduly
TolunisldsuddondunsizviodsiTulsn
(Alizarin Red) FaflanvRiduieddon pH wie
ddouflanunsadsundassuldiflelasulelng
\ealopau (Hydronium lon, H,0") anang
fifanudunsa-saunnanaiu Tuaieatu
ddonozdususndalinuandfiuddons
nond (Redox) fianansnanguuazAugulsme
UjAsenseintin/eendiedu (Oxidation / Reduction
Reaction) lngnsdanngdlannseusnuaans
$u 9 et Fealawmnsldond
fouerdeduisalugunuuvasidudidin
nsdsnariidianisiadudmiuuse
fagdeaioy wavidfiednwianudululaly
nsusggnaldaruimaluladussyiue
daasezlusuandeoly

IngUszasAvan1side
1. e fidusi it Tag it eneraeiusm
2. iR nemaUdsuadveddooram
Susaluanmeisiaanudunsa-aunnsnet
3, dermrrad Bl ldus A T
dmsun1sussineidaniey

52108U35798

1.1 Jaguazarsiail

ddounrdvnsusa (Alizarin Red, AR,
CiHNa0,S, CAS No.: 130-22-3) TJud
gou nalesea (Glycerol, G, C;HgO, CAS
No.. 56-81-5) ld.luanslwsidnnson way
Innflenlaeonles (Titanium (V) Oxide,
TiO, (anatase), CAS No.: 13463-67-7) 16 9u
anshafah Feauadndeann Siema-Aldrich
nc.  Uszineadsnlus luvasfiaiiawaglaa
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(Methyl Cellulose, MC, Metho-cel®, Dow
Chemical, Uszwaansgowsni) gnldiduian
grudmiuasieiidu (Film  Former) uagi
ndu (Distilled Water, DW) ldifusvinazane

1.2 mawsguaIsazaIgadon AR

wisnddon AR fimnudududusiluih
%39 20 mg Gi@ifﬂl%ﬂis@ 1 ml (Green, 1991)
TneldvandduUsunns annduniunausie
A3 eINIUENTTEUULIMAR NN (IKA, C-MAG
HS7, Germany) lugamgiivieadunatagtios
1w

1.3 msRnwImssguadvesnsazane
AR

asavats AR aud gniwdeanaiu
dhnduludnsidiy 1:10 d@w lunasannass
Mntuhnsuenaisazatesng 0.1 M NaOH
wavasazaensn 0.1 M HCL Tnewfiuu3unns
wuusiotiles adsay 20 ul auadagliddnng
Wasuwlawesd (§1uru 3 1) Uszdiulee
NM3IAAE AINTAANAULAS UAzA1 pH Y89
ansazaneieg il

1.4 msieSeuilaudaiiagruddou AR
(AR-based Indiicator Film %39 ARF)

1.4.1 Wduwiledl 1 (ARF-1) wlefinw

A dulUlglunsldeunuusaiiantsun
\d99991%113 (Food Spoilage Indicator, FSi)
Fasdeulnonauansazanuddon AR ush fe
ansazany 10 % wt. MC lngiruaaanuiguvy
YosEdon AR Mluananeiu 5 526U Ao 0.4, 1.0,
2.0, 4.0 uay 6.0 wt.% 93 Usums MC v
mswanlidfulnensniuseLdeanIuEns
syuunsmdnlain Wunatedredes 15 wil
yioruniransdonauaznidrfulnsauysal
MnuinsmasazatsUsias 10 g adlu
umzYe (Petri Dish) YPWIAFURNTUAUINA
100 mm wazUaselruialuaniizviomnans

7ifln (60 %RH, 25 °C) tHurian 10-18 Halua
Slourtdaeniidu ARF-1 41 4 sinduTudinaes
U1 10 x 10 mm Lﬁuiuqawmaﬁﬂﬁﬁuum
AMuTY Audeu wavermasuninayldvin
NSNAADI

1.4.2 Fduwdod 2 (ARF-2) iweaLite
Anwirnundululdludnvasvesiiduigin
uRaeendaufinsesulssieuas (Uv-activated
Oxygen Indicator) VoY a5t (Leak
Indicator) d1m15UUT5Y UT IS lagray
ansiadaih (Tio,) anslididnnsou (G) wavd
fou (AR) sudty warldulsuseqifudanii
a¥any LAgdRNI1@INYBINANAINGTY wanaly
whedurenisesduveasia (Part Per
Hundred Resin, pphr) #3n15747 1 soluil

M15199 1 9R51dUVRIEIT TR ARF-2 Tuniae

pphr
AR TiO, G MC
0.5,1.0 5, 15, 25 100 100

w3snlagnsuauauUsEneuTwun
pusnsduuduiuilidsequiueg 8 ¢
vowmauina gl iuduna 10 wid
LazanuuIATesash I ofaen1sualy
8199an3leila (Ultrasonic Bath, GT SONIC-
500W, China) U281 10 Wit ndeanndu
UnuAnmealsazany 10 wt.% MC Usunng
8 g layMUNALREDN 20 WY Neuaviiasavay
vosnaunnasluaumzidousung 8 ¢
wavUaegliuie aenfldy waziAvsnunlu
annzifganuianlute 1.4.1 (ARF-1) aunin
2w lYN1Naa0d
1.5 msnwpaudullalunsuszensly
LT T
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1.5.1 Wau ARF-1  usiazansgniiun
nnaousgsireludnuarvosiidinnisin
FedmivennguiivanUdesufailignd
Fansa wu ansueulaeenles (CO,) Fudu
asuuunuslas (Metabolite) lunsguiunis
douannvesemsnguaisluleinsn uay
uhaiilvigniideng iuuenlude (NH,)
disFuidieomsnguiodniidunde
Rukchon et al. (2014) Taglunsvnassi oz
Tefansazans 0.1 M HCL wag 0.1 M NH, USuned
10 g visqlunwusrdnaia nduladids
ARF-1 1 1.0 x 2.5 cm Uunszanglanauin
2.54 x 7.62 cm wazguadluansazaionn
wazae laglvifidy ARF-1 agwilleansazany
ymstuiinuadd L¥, a* uay b* seneu
warudsanninadiegradusses egmeiios
ATUIUAIAMNUANATE Lag WAITUIAUNTN
ez lifnmswAsuuaed

15.2 fldu ARF-2  ilofinuniadiai
Lﬁﬂaﬁu%’aﬁg"? w3slnensdeuildusad i
prumin1viala (3M Scotch® Tear tape,
$u 8626) asuunszandlad LilewnIeuaniig
UaeaufiaeandiauuazUoiunisiinufnzen
29NTLATU (Oxidation) 581I19N1TNAAD
iy thaegndlunaaeulnenisais ey’
(Black-ray®, 352 nm, XX-15BLB, Sylvania
Lynx  light  source) fiasnunduuas 2.5
mW/cm’ wazinAnd L*, a*, uag b* vesilay
rou-ndsnsaeadeienaseiilesaunine
auuanesdazlifinsdsunias Seuans
famswasuguvesddon AR 1ugu Oxidized
e ANy TAINE

1.6 N1SATIVADUAN WS LANIE YD AL

350

1.6.1 auvunvesilay (Film Thickness)
ATIERUMBLAS0ITAAIA NN TZUUATTA
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(Digital Thickness Gate Micrometer, US-22
B, Teclock, IDM Instruments, Japan) lagin
VU UNE191N80N80NINIIULNIZLA
F1U7U 8 Aunus lagUszendniuunsgiu
ASTM D8136-17 wazeiusienarade

1.6.2 MsANYENNRIVE ST I
Aguriingnasiaaauaniniafisiades
n31mnINdiinasauniaveeds (Field
Emission Scanning Electron Micro-scope,
FESEM, JEOL, JSM 7800F, Japan) ifieil3euiiieu
ANMRYRITaLLAaT YN

1.6.3 MyInAd (Color) L*, a*, wag b*
pIRARUFeLRarRAd (Spectrophoto-meter,
SpectroDens, Techkon®, Konigstein, Germany)
TauAd L* mnefienin11uained (Lightness)
A1 a* yngdarnududuasiazdiden wavan
o* wedennududivaeuasdthitu uas
NMSAUIUAIAIULANAEVBIHAY (Delta E,
AE, %38 Total Color Difference, TCD) @13158
fmnalldauniseoldil (Francis, 1983)

TCD =.\[(L; — L)% + (af —a3)? + (b; — b3)?

1.6.4 n133aAINISQANTULAY (Light
Absorbance, Abs) Lﬁaﬁmimﬂmmiﬁmaﬂ
yosEsazawddon AR waznsiUasuuladd
TUANIZNIA-AN TINTITAOURILLATDITA
miaﬂﬂﬁuuﬂﬂ (Visible-spectrophoto-meter,
CM7300A, Konica Minolta, Japan) Iagniuun
F19ANUEIABULAT 340 — 760 nm uaz
ATIVADUMNAINITAANG USSR (Maximum
Absorbance, Abs,.,)
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NAN13IY

2.1 MaaguuYaiGresaITazats AR

Mnmsthansavaned AR dediddeduniu
dduunauazen pH 1y 4.9 Gafldnsgandu
LEI9E 9E M (Absmax)ﬁ' 420 nm wazileansazany
adou AR l#¥un1sUfuaniaelifigninianse
wuiAnsgandulasgeanduldniuty
Entoy waziAnnisildsuwdasdluidud
idesdn i pH anadluia 4.1
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Abstract
Development of a monopole antenna operating at the frequency of C band

for applying in detecting contaminated latex by using the reflection coefficient (S;;) is
presented. The antenna is implemented on the FR4 printed circuit board which the
dielectric constant is 4.1 and the thickness of the substrate is 1.414 mm. The
dimension of the antenna was initially calculated with the basic theory; then was
optimized in the electromagnetic simulator program. The simulated S;;<-10 dB was in
the range of 3.8-6.0 GHz. To simulate the contaminated latex detection, the latex was
modeled by varying the dielectric constant each step by 1 from 40-48 so that there are
all 9 samples. The simulation results showed that S;; increased at the frequency of 5
GHz which were -17.29 to -15.6 dB. Then, they were used to train the artificial neural
networks (ANN) to find the weights value. The suitable structure of ANN consists of 10
input nodes, 20 hidden nodes, 0.001 learning rate, and the target is dielectric constant
of contaminated latex. To validate the performance of ANN, it was tested and the
results showed that the error rate and the accuracy were 0.15 and 97.8%, respectively.
According to the decision result of ANN, it is possible to detect the contaminated latex.
Therefore, the antenna was fabricated and tested. The S;,<-10 dB is in the range of 3.7-
6.1 GHz. The advantages of this antenna are compact size, simple construction, and

easy to fabricate which are suitable for applying in detecting contaminated latex.

Keywords : Monopole antenna, Artificial neural networks, Contaminated latex

_25-



msarsavnamalulaggaaingss : antanenas1ainaIgIHm

07 7 aUUT 2 BiounIngIas — 5491AN 2562

N
Usgmalnedinuivgnensnsmsdu 14.6
a1uls fiundgnenanisvesdseimaiiegyn

a

finne Tneugninniiaalunield wenanniu
Fadudusu 2 vedlan (Office of Agricultural
Economics, 2017)  dnalsgnanisiudie
\nsvgianazLduAudfiflyarimanisnanngs
sudefadududmensinensiidfgyues
Usginenazlul 2560 dyadin1sdsoangs
Lﬁuﬁuﬁuwﬁaag’ﬁ 204.837.65 A1UUM 39
Judnsnisvenedigedis 13.7% (Office of
Permanent Secretary Ministry of Commerce,
2018) WANARVDILNNITIALNTTUIUNITSU
Fousznoudenaneilaode wu Andesidusd
e mslivudew Wudu ’f]z:ymmﬁﬂuﬁjau
Aasnmsanasuiudwasuuaditlutens
Wewsafisniminvdofiudedduddosnus
dwaouuiitnunsnsiivadutnensaniivans
¥ila drunnddunilasiisnvuzaaigaaenu
vhens i udaty wagyuum lothensuidou
gnudndugnsuiuAuiliananm ensiu
fifidsUasudunIedsanusnenansznune
Mwdnwaldufmeen ey lilssmagan
YrnnuLd ey Faduinensnsdeeld
AnuaAglunIsHanes JelalinsAnwinay
JuAs1ERE1mIsIEn nseaeuedifus
\oensutmdedsasudulutiensmisian
WU Julrat et al. (2012) lasWamnssuunTIveaU
wWesduiidesmnmausndliusnnsasion
YIPAULUY 6 Wosa Tinud 2.5 AnziBsnd
nieudnwAtanineenliinveulasiGud
Wowndlutng 28-61%  wazldiludndneds
dnsuandula stuudinsfinnududou
desanlflaulasaoulnsiaesniunuianua
sudsnudildnuiiies 1 e ogalsian
szuudanauansbiiufanudululal

nMaUszgndldadunnuiiiensiaaeutinens
Uuideu uazsioun Somwong et al. (2015)
I§@nwdranmgeuliiivoningrsmia
Judforlugng 0520 Anzidand Waduuums
TuMsnsivaey waskanSIenUinAan meey
I faaandRainnsadwunALLANGS
ihersuudeuluthensmaan uddsnady
manndeuiasiunarlignifauduaiesdio
Wieldnuade Sadilsnszuumueeslalasion
Jumaiadlafuanuaulauaziunlily
manmaaeuNsUuouTeninen Tenaands
lndidna3niiunnsinaiuvesTaniinareriid
umMsdsEIuLagAduunisagiouniu
psdidoRumeuantug yadmsiadile
FathAsndudmiussuuidomsamuisiug)
sruumsAnaulerilisumamauazgnuszend
ataunIviane fe lasselsvanviies (Artificial
neural networks: ANNs) Lwﬂﬁﬂﬁwﬂ’l‘iﬁﬁmi
nsandguiuy wazuSusldriudami
Aoansufilunisinaeuldnudnvusinuves
Foyalunmsusuadanimdnligan wu
Pizzaia et al. (2018) lsnauemsfnuenuéan
NS Ui (abica) TeeldiB msUsvanasa
A esnTEU ey anelase Ui
waglaiannuunslmen (Python) ImsiSeus
dnunzveINAnNuNe1TAN 1w JUSN Y19
3 uagiufiveawdaniun 198uwn 5 Tun
Tusgoudu 100 Tun waztodnmduaaluw3
1 Tun Anuwsiugedsogi 94.10% szUvis
fuesgrunsanuenlnalAgaius It
flanas uarlulidenfudu Khan et al. (2018)
Ihauensimuisuiavesaigeniabulasa
A3UFUIUMIU (ARMAS) selasetneuseany
euluguvuinesidunsounuunassy
Boudnmsuiurunnvesanseiniadendu i
197U (Resonant frequency) uagileunadi

- 26 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Iy AunmssiassrauimS i fasnad
Pldnnaou Ao GSM LTE WLAN uaz WiMAX
nsdaedliisnsgudeyaanvunnageiniea
80 Foya ntaldlunsinaeu 70 deya uax
nadau 10 Yoya lnglddayadunn 4 lun
uuluateuiu 4 Tua uazluaedng 1 Tua
Feanunsamuunaimngausaslinalunis
Uszananatios  angenniadudiulsenou
ddlusruueumeslsansldifiesudandu
Aud n1swawvldransuuusasfilasu
ANTEY AB NITHAIUIUULNUISITAUN
dlosnanududausi nstleudaowile
wanswuusandsusuldatseniatiaud
AN U Vyas and Singhal (2014) 1 iaue
arwe1nAwnng A9 CPw-fed  lefdn S,
#1971 10 wdua Tt 2.7-6.5 Anzidsnd
VLN Rn FRA Mssiaaun s uuns
YOIEEINALYNITUTUTUNTIVBITFUIUNTTIA
(MGS) uuutarulln USusaenss aemniusunsy
$rassrauuulmd i el lussuudeans
arganiailassassvuiaanliddudeu
TPUIUNTIIAINBEA UG EITUBIAUTENOU
YOIE1BINA Iz USRI e
W nufussuuidesns st Lakit et al (2015)
IFauemeaInIALIMAnaNELANEN IS
(UWB) titeldluszuudeansld nmsiiiudeasy
Fat Fssununsssunds Wedsutaenud
TWnidiu 3521367 AnsiBsns §aossUsumnn
STNUNSTI DA 3 LUU Fivsnzasie inverted
T-shaped 111 S, Worn1-20 WA STUTUnSTIm
é’wwﬁﬂgﬂﬁmﬁ&ﬁuamiauz wenanil
NIAUA 2B Way Useiy ?ﬁuqa (2561) ldnw
anauiRladidnsinvesesfouiofiils iy
vauodidudidosnauiiuanaieiu nuin
iuldAnuenegenfeuiiela lnegas
PuATIINZEY Ao 4.77 B4 5.39 Anzidsnd

Volume 7/ Number 2 / July - December 2019

Y AAMUDAINATIALEA NS UN ALNE8DNA
\Wiasneevauaslafnenuantfladidnasn
VY0I3a0)

FrhFnhaueniswaunasermaluly
Tnaghuanuiinie neldnguiiugiuly
MIAMUIALATUSUTUINALIB8ARIEAITTNaDY
Wieliineudiaaud 4-6 Anzidsnd way
$189981801N1AIIUAUST VUL Lile
asvaeulma e surRlnBEnesn
audneaznsUuUeu e S, Aildun
Anaeulasstneuszamifioaiielidoudifiey
Fuseaulutou Ysulassadremsldsiuau
luagunm (nput node) I1urulungeuiy
(Hidden node) 5@15%15@81@ (Learning rate)
Saspnuiamann (Error rate) LazANEL TN
(Weights) 91ntusiniswaunanseniedy
FULUUNSOUNAAOUANTTOUTAIBLAS 0
IATLALlATINNY

IgUIEaIAvaINITITY

1. Wiowaunasormealululnag el
ATaluge C wuun

2. Wiedhansnisiinaoulassreyssam
enldnsrnaeutingnsuuilou

52108u35798

1. agormmlululna

argornialululwadouin 1 Tu 4 v99
AINBIAAY Fafigunsanevindn azainse
n1sUsvynAldau Qﬂﬁ@uuﬂﬁﬁwmuﬂmmmﬁ
4-6 ANLLEING mumﬁyaﬂﬁugﬂﬁwmmiﬁ
mmzﬁ'ummﬁv'mm@?wqm (f) vosanzenne
Imiuiwagﬂ?im?ﬂlwﬁ 4 Angl8sad lgaunis
909 (Ray, 2006) nAUFURUSVOIRILE
Teuiuruneasaine uandluauniss (1)

- 27 -



msarsavnamalulaggaaingss : antanenas1ainaIgIHm

07 7 aUUT 2 BiounIngIas — 5491AN 2562

_C 7.2 (1)

foCo_ 2
"2 ltr+pxfe,

dle f, mbeufinudsed vunaeeine

Tuaunsmbeduguiiuns ( fie Aruen
age1nd r Ae SAlUsYANSHaage ATy
wnavauyaniely p Ae Anuenatedeu
dyann awinannsAwnlasunIsWaIL
Aonaglusunsudiassarauinudinaniiii
(Hobbies 10.0) LiloU3uvunneg sazidon
waglivihaulddludisnmd -6 Angidsnd
IneldnmanUvodunuIasiunyla FRE 4
Ansiiladidnain (¢,) vesangiusesogd

(Substrate) 4.1 AUy 1.414 Taduns

2. duszdnsnsasyiou

AMsgdedeundu (S;,)  nIedAn
Fudszavsmsazviounldanunindnszdn
ATLALVDNNITIBUUU 2 Wase lorfmusls
AAuAziouinesn 2 fandugud Amnsiimes
s,, mwadlganaunsd 2

2

Tny V, Ao uewUaganduds dau V| fe
LonUAganduazviouiinesn 1 waz I, Ao
dulsvAvinsaviiounduiinesn 1 uUseavs
MsagviouveInAUANLRSTIIeTEERaRAINANS
aIn1AkazAINasAIan neaulnii (&)

fwnalalugunsd (3) (Pozar, 2012)

1
N

1
——+1

N

r=

nsdifindunsznuiusessavesianaisd
Aan sl Y MasuLarinaves
AduazIinnsazou eoauunsetnumlsl
whﬁ’u%ﬁuﬁwlmamﬁalméﬁﬂm%ﬂ

T >
he I,
hl v | |
Ill
le— |3 —>|
I
h, 4|
hi h5 I «Isﬂ
h 44 I h6 <7|74>
0d9
i I J F 10~
«I —>
8 .l
> |« 6 v
T h;

(1) A1UNLN

() AUNAS

UM 1 lassaavesangenie

-08-



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

3. lnsvvguszamiiien
TassngUszamiiiougnuszgndliiile
Foaule Wy iwedifunsounuunasdu
(MLP) 18unm m ¢ Ao x, X, 89 x,, A6
Braninde wy wi, 89 e, waz b, Aorluued
A Vi mlé’a’mmai’mmdaqﬁwﬁﬂ@mﬁ"um
dunauazArluuea Wlo v, diuiladdudn
weee (Sigmoid  function) 33lAtanding y,
daured vy, Ao Mariduneafiamliiludadu
Aaudnvuzveailidy y=1/1+e") Sudng
fnupASuFures Aidn Aluled uay
vU1vune (Targed) yui) vudp) vedp) valo)
Teswnedszamiiesg i naeulissuuas Uy
A wiw 6, g, Wmungdmiunisuidam

wardnaula

NAN15IY

1. msianhagenalululna

arvornalululnauunaul s Ruwi
WaL1UsENoURI8dIUNITUNTNSE8AAY
NUATUNLT TEUIUNTIIAATURUILAY
frundafidousery nstdoudygialduuy
ansUlatifieusunauninewesgieniud
9U ( AD AIIUNINNTBINTIIARIUNTI Ay
Ao anuasansUladdeudyyin uansdsly
gﬂﬁ1 A1891NANTAILIRDAILN1TTNADS
WieUSurunnetvazBen Waunsarineuls
firnud 4-6 AnzBsnd  nsUSuREawds §
Ut 13 fadwns Wien Sy, Asndn -10 0@
wa wusld 2 919 Ao fimnud 4.1-4.7 Any
B30% uazdi 5.2-6.4 Anzdsed Woususuds
L w14 15 16 wag 17 Taduns auainy
A1 Sy, #NT -10 Wadua ugae 3.9-6.1, 3.8-
6.0 Uaw 3.8-5.95 AnziFsnd mud Wy Fagui 2

Volume 7/ Number 2 / July - December 2019

1

Magnitude of |S 1| (dB)

-50

3 35 4 45 5 55 6 65 T
Frequency (GHz)

JUN 2 nan1sdaeenisuTurunm (;

MsUSULINGSann h, Suil 10 Tedwns
§29A1UB 3.8-6.05 AnziBInd A1 S,
#1min -10 19BUA Aae -28 Laiua Lagidleusy
he WU 11 12 uay 13 Taduns Auansu
F19AuAIIY 3.8-6.1 Anzidsed 1% S,
faafl -32 02 ua 40 WAUa NMTUTURLYS
(, grltileusummileglutag 4-6 Angidsad
MsUSURmdaeld A, uwazUSuFauUsHanun
wieldien S, ﬁwqm wanaalunnsed 1

A157197 1 unaganalululng

v v v o
AUNRU (Mmm) AUNRAY (mm)

U WM AW TWIN AU U
. 3 h 11 L, 115
5 1 h, 14 L, 1
, 85 s 5 Ly 11
. 5 he 2 H, 15

45  hs 2 H, 1.5
05  he 12
14  h, 16

[

o

g

¢ 7 he 8
l 0.5
lk 85
I 1

- 29 -



msarsavnamalulaggaaingss : anianenas1ainaIgIHm

07 7 aUUT 2 BiounIngIas — 5491AN 2562

-5

0 416GHz
2 2 s
T 10 43 GHz
- . 4 45 GHz
pa a &
x & *
wv 15 i g 22 % 2 & 4 ) * 47 GHz
b 8 8 * 49GH:
v a & & 8 q
3 9 4 qa d 4 51GHz
S 2
_E o 53GHz
on o
g s, o @ & 8 8 8 o 55 GHz
A& 576GHz
A .9 GH.
30 5 z
40 42 a4 46 48

Dielectric constant

3UN 3 Auaves S, Aunanisuuleu

2. $meimsmsivinhensuioy
mammﬂgmﬁ’waaqLﬁ'u’l,ua”ﬂwmzLaﬁau
39lulimasyu 5’18’1&U‘14L%8‘14U5i%ﬂ‘14ﬂ’1‘1]‘uz
wanadndndsuiiudinineenngs 5x12x8
WUAWeS danaviun 1 Tadiuns a1ge1niegn
améiu’qagjé”]wé’mﬂwuwﬁﬁ; BIGEREA R
\iemsrvaeunisiuiousnnisuiuanasi
Indi8nm3nveslunatignaitoidsunuui
rauiou Somwong et al. (2017) AAsii
InBidnn3nUSUR LA 40 41 B3 48 Tavam 9
fe819  WSBULAEU Sy 29 318U 10

M19199 2 N1siSeuivRdlaTgUsEaMIIEY

aaud Tutae 4-6 Anzidsad aearunly
Snvazidadufiniud 6.1 4.3 §9 5.9 Any
Band ledunaiiniud 4.3 4.5-5.1 fens
WasuwUaudntesliandsuuunmsgiu ()
WAET 0.56 Wy udntosinnud 4.1 uas 5.3
flen o wasfl 0.62 WasuTmaulug 5.5-
5.9 Anzdsnd Tie © waveg 0.88 Liuls
FnsasusssunsUudeudmaiovung
XN mswasuwasiidaauuent sdnuas
fidndyvestoyantsuuiiou uansiiluguii 3

3. Anaoutaznnaouln 59918 Useamien

lassgUszannineugnrnaeunlIgIun
S, 7 4-6 Anzidsnd \ouiuarsiiladian
n3nveuhenwuidiou desaustan 90 RHE
(100%) é’mwmmﬁmwamﬁwam 10° qusgh
quan 10" Whvnede Aasitladidnrsnthens
7 60 61 9 a8 LLavaﬂmLLumeﬂu 4 191ANe
muuali 40 Ao 0000, 41 Av 0001, £ 48
A9 1000

Input Hidden ) ) 33% of Data 44% of Data 56% of Data
Learning  Iteration
node node Error  Accuracy Error  Accuracy  Error  Accuracy
0.0005 0.463  48.9% 0.738  60.0% 0.476  67.8%
10 12 0.001 10’ 0.432  71.1% 0.530 71.1% 0.403  74.5%
0.002 0.450 66.7% 0.521  70.0% 0.415 72.2%
0.0005 0.697 73.3% 0.689  65.6% 0.718  63.3%
10 15 0.001 10’ 0.242  78.9% 0.527 82.2% 0.388  78.9%
0.002 0.164  78.9% 0.461  80.0% 0.473  80.0%
0.0005 0.219  80.0% 0.207  90.0% 0.750 77.8%
10 20 0.001 10’ 0.247  80.0% 0.150 97.8% 0.261 77.8%
0.002 0.142  92.2% 0.312 85.6% 0532 73.3%

Guilnaeudt 10 Suwelun Wasuluateu
Ui 12 15 war 20 Tup dnsnsiseusly 3
¥61U 0.0005 0.001 waz 0.002 Yeyatnasy

wungradudady 3 nay 71 33%, 44% uag
56% VBIUOYATINUA T18BINITLIHUIIN
s lguUsseesealanalelusunsulaway

- 30 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

(SCILAB) 139341 6.0.2 (68-bit) UFuAnd i wilin
demmusuuuiideuly (While loop) mm’?iqﬂ
lsitAu 10" seu viedlednsemiianainfing?
10

nsinaeulAsIgUsraImiiisudiy
foya 33% ArAnuiiamaindigaegi 0.142
fdmu 20 luadewdu 198nsmsEeus 0.002
Toteuusiugn 92.29% lelnasusedeya
44% P uiemansian 0.152 fisasmsEeus
0.001 14 20 Tuagouiu Winnuuwsiug 97.8%
wiidleliteyatinaouiiantiu 56% Aremuuaiug
geananasoel 80% flddmsmaEens 0.002
warld 15 Tuateudu uazmnuianainman
diadudu 0.261 7 20 Tupwowidu matinaeu
medaya 56% n1sseuilavinla ldasaungy
\lesnseunisiudagninde dadunisld
S1urudoya 44% Aisns1nnsiSous 0.001 7
20 lungauifuiaumngaudmivdndula fs
wamslumnsnsd 2

4. agomIAululnAULMERI 1IN

1NN1T9180IUARITIAINUAINITOVDY
awoniatuluinalunisasivaeuiiens
Judou FeduFsgniaunufunuuuy
WNUNASUA FRE U1 36x30  Hadlung
w1 1.414 Jadwns Joudeygauuuvansulay
A52UUNINA 2 FU IENEgdaiu wandld
filuguit 4

(n) AURLN () AUNRa

UM 4 anganAduLuy

Volume 7/ Number 2 / July - December 2019

AUMAR LU SUNSYnEaUENTIOUE
Fren3eslinseRlasae (Network analyzer)
YBIUTEN Keysight Ju Fieldfox N9916A nnzeu
Tugenud 3-7 Anzldsed amisdiees S,
filgsnnit -10 wda Tugrenuddl 3.7-6.1 A
nzidsnd 2nduiIsuifisuamuandives
A8 IAGULUURUNAN15E1a0 Felina
aonAdasfiunanIsSIans wanwisluzuil 5

| (dB)

11

40 | -—---Simulated

Magnitude of |S

Measured

3 35 a a5 5 5.5 6 6.5
Frequency (GHz)

3UN 5 HANSAABUANERINARUIUY

apemATnuUTlioonwuULaLiiaY
ANUWULA 48.98% Rama Sastry et al. (2014)
Taseas1sladdudou vuraan viraulugis
mm?{ﬂ%w‘iﬂ%ﬂwﬁayjamﬁﬂ WIEEINSU
Ussgnaldlussuuiguiges

dsduazanusena

meomalilulnagnitanniileUsyyndld
avvvseuensudou WumsAuauay
Fraean1sUSUTLIRRE 1Az uaLTia A
AUTIOULUAZIUINA S;; TIDITIBDINTNTIVIA
e Fnvrenundululslunisudasy sy
nstutouesFousielaseneyszamifion
A180INFGANAUTUUUNUIATAUN 2 VTTn
FRa T¥nstoudygranvuanivlad syuu
nsTIFI 2 Fuidendediy nan1ssaoen
S, A9 -10 WdUa MaBRYIIRNd 3.8 B
6.0 Anuidd seemAgnItaeadiuszuuin

- 371 -



msarsavnamalulaggaaingss : anianenas1ainaIgIHm

07 7 aUUT 2 BiounIngIas — 5491AN 2562

Tudnwaiaiiousss tiensiaialuaatines
Vuilauittlennsitladidnasnsnafiunanun 9
F10819 v S, Talduanasiudalau
Tudisannud 5.5-5.9 Anzidsnd Teyanisin
gnifidudunsilnaeulasstneUszanifiey
e fe Apsdiladidnasningrsuideu
Asinaeuiuunzay Ao 1¥Uaya 44% 7 10
Tupdune 20 lusgeuisu 8nsnN1siseus 0.001
9RNIIANUNANAIN 0.15 AULIULT 97.8%
FafumeemeRdlignitaundususuy nadeu
FeLA30IIATIERLASIYNE A1 S, #n9 10
WwBLUa Tugae 3.7-6.1 AnglBsag AMUAINg
WUUA 48.98%

oA RNy miuUszng
Tuszuunsaeutinensuidou Wosmnvihe
Tug29A 0B RMUI L@ AUNISTAEI9NTS
WL eneua Ua Uil 3 N9 (2561) Wazaninsn
Saldnansaruds i lifiaunduging
n3insenuiiien Jultrat et al (2012)
yuidasasnlidudeu asde uagnngn

References

Chaisaeng, P., & Leekul, P. (2018). The study
of dielectric properties of cup lump rublber
at 1.5 to 5.5 GHz. Proceeding of The
18th Graduate Studies of Northern
Rajabhat University Network Conference
and the 4th Lampang Research, pp.
109-119.

Jubat, S, Chongcheawchamnan, M, Khaorapapong,
T., Patarapiboolchai, O., Kririksh, M., &
Robertson, I. D. (2012) .Single-
frequency-based dry rubber content
determination  technique for in-field

measurement application. [EEE  Sensors

Joumal, Vol.12 (10), pp.3019-3030.

Khan, I, tian, Y. |, Ullah, H., Rahman, U., &
kamal, M. M. (2018). Design annular ring
microstrip antenna based on artificial
neural network. 2% IEEE Advanced
Information Management, communicates,
Electronic and Automation Control
Conference, pp.2033-2037.

Lakrit, S., Ammor, H., Terhzaz, J., Chaibi,
M., & Sanchez, M. (2015). A new compact

UWB

communication. Joumal of Communications

Vol.11 (4),

circular patch antenna for
Software and Systems,
pp.210-214.

Office of Agricultural Economics. (2017).
Agricultural  statistics of Thailand
2106. Bangkok.

Office of Permanent Secretary Ministry of
Commerce. (2018). Exporting important
products of Thailand by value 2013 -
2017 (January - December).

Pizzaia, J. P. L., Salcides, I. R, Almeida, G. M,
Rodrigo, C,, & Almeida, R. (2018). Arabica
coffee samples classification using a
multilayer perceptron network. 13"
IEEE Interational Conference on Industry
Application, Vol.18, pp.80-84

Pozar, D. M. (2012). Microwave engineering.
4" ed. John Wiley & Sons. USA.

Rama Sastry, I. V. S, & Jaya Sankar, K.
(2014). Proximity coupled rectangular
microstrip  antenna  with X-slot for
WLAN application. Global. Jounal of
Researches in Engineering: Electrical and
Electronics Engineering, Vol. 14 (1), pp.
15-18.

-32-



Somwong, S,

The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Ray, K. P., & Ranga, Y. (2006). Printed rectangular

monopole antennas. [EEE Antennas and
Propagation  Society  International
Symposium, pp. 1693-1696.

Wunchum, P, &
Chongcheawchamnan, M. (2015). Effects
of contaminations in rubber latex on
relative permittivity at 05-20 GHz
12th International Conference on
Electrical Engineering/Electronics,
Computer, Telecommunications and

Information Technology.

- 33 -

Volume 7/ Number 2 / July - December 2019

Somwong, S., Wounchoum, P, &

Chongcheawchamnan, M. (2017).
Contamination detection in fresh
natural rubber latex by a dry rubber
content  measurement  system  using
microwave  reflectometer.  Biosystems

Engineering, Vol.164, pp. 181-188.

Vlyas K., & Singhal, P. K. (2014). Bandwidth

enhancement in CPW fed compact
rectangular  patch  antenna.  World
Academy of Science, Engineering and
Technology International Journal of
Electronics  and ~ Communication

Engineering. Vol.8 (2), pp. 378-381.



msarsavnamalulaggaaingss : antanenas1ainaIgIHm

07 7 aUUT 2 BiounIngIas — 5491AN 2562

nsaLILUURNTInezaumalulagasaumaAlun1sinn15anaIuNI U2
= Y v o w W = Y a ¥ A
NTTUIUNISIBUIAIAULEY FruuinAnunszaudsnyns Juln 1
UNINYIRYINVANFAUFHUUNT
aunesi nadauda

a1u3NNsIANTRanng st ansmAluladonavingsy InTIveNaeIAgaIuETium

Email: somkiat.ko@ssru.ac.th
Received: Aug 16, 2019
Revised: Sep 11, 2019
Accepted: Sep 25, 2019
UNANLD
nsitendediiingusvasd 1) ileiimuuasmussavsamuuifiniinuediuinelulad
asaunAluNIIANTREMNTTH AIENTEUUMSISUIAEnue dmsulindnuseaulSaynies
A 1 2) iiteRnudiiusvavsnavewuuiintnuedunisldineluladansaunalunisdanis
PAEMNTINVONANYIUTY Y1913 FU7 1 uay 3) WiaSeuifleunadugrdmensieudeunas
wdnsldunTnueitadetu naudaegilElFLA dnAnussduUiynend FUTT 1 anwivn
N133AN5gAamNTsy AnsnAluladanaInnssy WIne1des1vdgaiugiun 31U 30 AU
Tinsdndonnguiiegieieitduesnaieg wedesdlefililiun wuBninwedmunalladasaume
Tumsdnmaenamnss wazuuuvadeuanadunvs sy addiiflunsideadaivssnoudie
fovay ALRAY ahmﬁmwummgm Usgandnn (E/E, ) Anaiuse@nduna (EL) uaznadau
auufgulagld Dependent Sample t — test
NANITANYINUIN
1. wamsUssifiumsnyamosutRndinue fas1etu wui fenuvnzaegisysy
wnfian (X = 4.68) uazuuuiniinues fmutuissaviaw 84.81/82.89 deiuszananings
nunausiinmualif 80/80
2. wamsAnwRTiUsEAINaveuUinTuE Tianntu wud Aduiusyavnaves
wuUEindinue ity Seuiiiu 0.6969 wanst fiFsulivinusuazaruanunsodunsls
walulafansaunalunisinnsgpamnssuiutudndudosas 69.69
3. wanaUlsuifisunadugrinianisiFeudeuuasndaieusisuuufindnue wuin
AvULdeUndISBuINnnIneuGsusellteddrynsadAtisesu .05

ANEARY : LUURNTINYgaumAlulagansaume, MITANTERaMNTIY, NTEUIUMSISEUIMEmMLeN

- 34 -


mailto:somkiat.ko@ssru.ac.th

The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 7/ Number 2 / July - December 2019

The Development of Information Technology Skills for Industrial
Management with the Process of Self-Directed Learning for the First Year

Undergraduate Students of Suan Sunandha Rajabhat University

Somkiat Korbuakaew
Industrial Management Faculty of Industrial Technology Suan Sunandha Rajabhat University

Email: somkiat.ko@ssru.ac.th

Received: Aug 16, 2019

Revised: Sep 11, 2019

Accepted: Sep 25, 2019
Abstract

The purpose of this research were; 1) to develop information technology skills
exercise in industrial management by self-learning process for first year undergraduate
students 2) to investigate the effectiveness index of skills exercise information
technology in industrial management of first year undergraduates and 3) to compare
academic achievement before and after using the skills exercise. The samples were 30
first year undergraduate students in Industrial Management, Suan Sunandha Rajabhat
University who were used by simple random method. The study tools included: 1)
information technology skills exercise 2) Achievement Test. The statistics used for
analyzing the data were percentage, mean, standard deviation, E/E, E.l. The
hypothesis was tested by using dependent samples t-test.

The results of the study were as follows:

1. The results of the assessment of the appropriateness of the skill set created
were found to be at the highest level (X=4.68) and the skill set that was created that
was effective 84.81 / 82.89, with efficiency higher than the criteria set at 80/80.

2. The results of the effectiveness index of the skills set showed that the
effectiveness index of its that was 0.6969, indicating that learners had more skills and
abilities in using the skills set of information technology in industrial management.
69.69 percent.

3. Comparison of learning achievement before and after using the developed
skills training model, it was found that the posttest scores were significantly higher than

before learning at the level of .05.

Keywords : Information Technology Skills, Industrial Management, Self-Directed Learning
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Abstract
This study aims to evaluate and detect the chemical properties in the
crystallization of cement waterproofing material. The scope of this study is to examine
the properties of the crystalline layers underneath 1 m of structural concrete which
uses crystallization cement waterproofing by coating on the concrete surface. The
water absorption of concrete at different depths were tested to evaluate and measure
the waterproofing properties. From the test, the crystallization occured to fill voids and
small cracks in the concrete. Therefore, water cannot permeate through the concrete
specimen via voids and cracks, which increases the density of the concrete specimen.

As a result, the water absorption property is decreased.

Keywords : Cement Waterproofing, Crystallization, Waterproofing, Water Absorption,
Durability of Concrete
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Abstract

This study investigated the physical properties of water hyacinth fibers. The
sources of samples in this study are 3 areas: (1) Klong-Rangsit Pathumthani Province, (2)
Klong-Phasicharoen Bangkok and (3) Khlong Leb-Khlong-Papa, Nonthaburi Province. The
steps of study are carving water hyacinth by mechanical methods and investigate the
physical properties of water hyacinth fibers by scanning electron microscopy (SEM). For
a primary study, the water hyacinth fiber extraction was done using the mechanical
method. It combined with the preliminary method using the semi-automatic
mechanical extraction machine. The sizes of water hyacinth fibers in three sources are
similar since this method using mechanical force was roller grinding; this allowed
successful production. Next, the water hyacinth fiber was examined by microscopy at
150%, 500x%, 750x and 1,000x. The mechanical extraction method is a group of fibers
that are clustered together. The surfaces of fiber were uneven distribution and fiber-
like tubular pipe several thousand units per single fiber. In addition, a hollow porous
massively complex and the surface of the fiber is similar to a group of tubes with a
cluster on a single fiber unit. Furthermore, the surface of the fiber by the similar pipes
arranged in an orderly manner. When viewing the image in single transverse fibers,
visual appearance across the single fiber is hollow, porous, high density complex. This
is a great feature of the fibers in which can retain air better. From the above results

gave a clearly visual.

Keywords : Water hyacinth Fibers; Scanning Electron Microscopy; Mechanical extraction
Method; Tubular Pipe
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Introduction

Water hyacinth is one of the fastest
growing plants which commonly spread
within streams and water areas. It is the
native plant of South America Continent
that was brought for cultivating in various
places in North America, Australia, Africa,
and Europe on an occasion of ornamental
plants and flowers exhibition. In 1901, it
was brought from Indonesia to Thailand
since it has beautiful flowers Prapaiwong
and Ruanteetep (1995) as shown in Figure
1. Later, it has been drastically spread in
rivers and all water bodies around the
country. Due to its ability in adaptation
and reproduction, it causes various problems
to the waterway, both the hydraulics and
water quality issues (Saknimit, 1976).

Several researchers have investigated
the effects of the aquatic plant on the
flow, such as Urantinon et al. (2014)
studied effect of water hyacinth density
on flow velocity and suspended solid
transport in open channel. Urantinon et
al.  (2015) studied of Water
Hyacinth on Open-Channel Water Flow
Behavior. Ghisalberti and Nepf (1997)

investigated the effect of circular wooden

effect

submerged cylinders on the flow velocity.
Urantinon (2019) studied ability of water
hyacinth to absorb heavy metals. But,
presently, the natural plant is likely to
develop for green production by the
technology of natural fibers for economic
development. Natural fibers also have

attracted attention as promising for use in

many fields as Chaichana (2012) studied
of fiber types
structures on the puncture resistance,
Chand, N. and M. Fahim (2008) studied
fiber

Chonsakorn et al.

effects and weaving

tribology  of natural polymer
(2018)

investigated effects of different extraction

composites,

methods on some properties of water
hyacinth fiber, (Techapermphol, 2007)
with
from coconut

examined polymer composites
fibers
Siengchin et al. (2017) applied Green

treated natural

Composites  Use  for  Automotive
Applications at KMUTNB. Sundari (2012)
examined isolation and characterization
of cellulose nano-fibers from the aquatic
weed water hyacinth - Eichhomia
Crassipes. From the above, all research is
fiber,

agricultural production, but aquatic plant

focusing on the natural from
as water hyacinth have not been studied

widely since it seems not received
attention. The development of natural
fibers will add value to the waste
material, and create products that are
Thus, the

objective of this study is to study physical

environmentally  friendly.
characteristics of water hyacinth fibers by

scanning electron microscopy (SEM).

Materials and Methodology
The materials is water hyacinth, the
in 3

sources as (1) Khlong Rangsit, Pathum

material resources were carried

Thani Province (2) khlong Phasi-Charoen,
Bangkok and (3) khlong Leb-Khlong-Papa,
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Nonthaburi The
method was to remove water hyacinth

Province. primary

from the sources, selected maturity
materials, as shown in Figure 1, separated
and then

cutting off the stems about 50 centimeter

the roots and the leaves,

in length. The remaining part is the stem
in which are separated the fibers by the
semi-automatic mechanical extraction
machine, as shown in Figure 2 and the
mechanically extracted water hyacinth
fiber bundles, as shown in Figure 3, were
air dried at room temperature for 24
4. The

extraction mechanical method involves

hours, as shown in Figure
five-step process, as follows: (1) placing
the stems (2) fiber
collection, (3) fiber tightening, (4) fiber

scouring, and (5) fiber drying. One positive

in the machine,

way of using mechanical force was roller
grinding, in which produced fast and
efficient results with low cost. Next, the
studied by
scanning electron microscopy (SEM), as
5. The

preparation for the SEM analysis was

physical properties were

shown in  Figure sample
performed by coating the fiber with 10
mm of gold-colored sputtering coater
using an Edward Sputter Coater apparatus
for 5 minutes. The SEM image of fiber
sample was recorded wusing a JEOL
(Model 6390) electron micro-scope, with
an accelerating voltage of 20 kv and a
working distance of 15 mm. Next, the
process of this microscope is studying

and testing materials by sweeping the

Volume 7 / Number 2 / July - December 2019

electron beam on the surface and taking
the signal to create an image. The images
on SEM is high

magnification and be able to distinguish

from the camera

the details examined microscopy at 150x,
500%, 750x and 1,000x in which is similar
depth-high.

According to this process, it is possible to

to virtual 3-dimensional

identify the characteristic of the surface

clearly.

Figure 1 Preparation of fresh water

hyacinth stems; (a) fresh water hyacinth
from material sources, (b) the fresh water
hyacinth stems.
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Figure 5 Scanning Electron Microscopy
(SEM).

Figure 2 The semi-automatic mechanical

extraction machine.

Results
3.1 The primary results for the water
hyacinth fiber extraction using the
mechanical method
The primary results for the water
hyacinth  fiber extraction using the

mechanical method, combined with the

‘ preliminary method using the semi-
Figure 3 The mechanically extracted automatic mechanical extraction machine,

water hyacinth fiber bundles. the fiber size was reduced. Ordinarily, the
fibers from 3 sources as, (1) Khlong
Rangsit, Pathum Thani Province is about
0.74 mm, (2) Khlong Phasi-Charoen,
Bangkok is about 0.68 mm and (3) Khlong
Leb-Khlong-Papa, Nonthaburi Province is
about 0.91 mm, respectively. The sizes of
water hyacinth fibers in three sources are
similar  since  this method using

mechanical force was roller grinding; this

Figure 4 The fresh water hyacinth fiber

allowed successful production, with the

bundles, dried at room temperature for benefit of low cost. The water hyacinth

24 hours. fibers produced parallel fiber bundles, as

shown in Figure 6a, 6b and 6c,

respectively.
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AT — ‘
>

Figure 6 The dried water hyacinth fiber
bundles, (a) The samples from Khlong
Rangsit, Pathum Thani Province, (b) from
Khlong Phasi-Charoen, Bangkok and (c)
from Khlong Leb-Khlong-Papa, Nonthaburi

Province.

3.2 The secondary results for the physical
characteristics of water hyacinth fibers

by scanning electron microscopy (SEM)

Volume 7 / Number 2 / July - December 2019

The secondary results were studied

the physical characteristics of water
hyacinth  fibers
microscopy (SEM) at 150x, 500x, 750x and
1,000x. Next,

characteristics fibers from 3 sources are

by scanning electron

ordinarily, the physical
examined, as detail.

(1) Khlong Rangsit, Pathum Thani Province
is shown in Figure 7a, 7b, 8a and 8b.

Figure 7 The physical characteristics of the

water hyacinth fibers through extraction
with the mechanical method characteristics
of the image SEM (a) images of the length
of the fiber (150X) and (b) image of the
length of a single fiber (750X).
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Figure 9 The physical characteristics of the
water hyacinth fibers through extraction
with the mechanical method characteristics
of the image SEM (a) images of the length
of the fiber (150X) and (b) image of the
length of a single fiber (750X).

(b)

Figure 8 The physical characteristics of
the water hyacinth fibers through extraction
with the mechanical method characteristics

of the image SEM (a) Cross section of fiber
(500X) and (b) a cross section of the fiber

(1,000X).

(2) Khlong Phasi-Charoen, Bangkok is
shown in Figure 9a, 9b, 10a and 10b.

Figure 10 The physical characteristics of the
water hyacinth fibers through extraction
with the mechanical method characteristics

of the image SEM (a) Cross section of
fiber (500X) and (b) a cross section of the
fiber (1,000X).
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(3) Khlong Leb-Khlong-Papa, Nonthaburi

Province is shown in Figure 11a, 11b, 12a

and 12b, respectively.

Figure 11 The physical characteristics of the
water hyacinth fibers through extraction
with the mechanical method characteristics

of the image SEM (a) images of the length
of the fiber (150X) and (b) image of the

length of a single fiber (750X).

Volume 7 / Number 2 / July - December 2019

Figure 12 The physical characteristics of the

water hyacinth fibers through extraction

with the mechanical method characteristics

of the image SEM (a) Cross section of fiber

(500X) and (b) a cross section of the fiber
(1,000X).

Discussions
The primary results for the water
hyacinth  fiber
mechanical method, combined with the

extraction using the

preliminary method using the semi-
automatic mechanical extraction machine,
the fiber size was reduced. Ordinarily, the
fibers from 3 sources as, (1) Khlong
Rangsit, Pathum Thani Province, (2)
khlong Phasi-Charoen, Bangkok and (3)
Nonthaburi
Province. The sizes of water hyacinth

khlong  Leb-Khlong-Papa,
fibers in three sources are similar since
this method using mechanical force was
roller grinding; this allowed successful
production, with the benefit of low cost.

The secondary results were studied
the physical characteristics of water
hyacinth fibers by scanning electron
microscopy (SEM) at 150x, 500x, 750x and
1,000x. Next,

ordinarily, the physical
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characteristics fibers from 3 sources are
examined.

The samples from Khlong Rangsit,
Pathum Thani Province, shown in Figure 7
and Figure 8, the water hyacinth fibers
through mechanical extraction methods
were as showing the size of the fibers
that are very detailed and very small and
a group of fibers that are cluster in Figure
7 (a) fiber surface uneven distribution of
natural fibers from plants and image of a
single fiber in Figure 7 (b) the surface of
the fiber by a clear tube that resembles a
tangle of pipes per unit single fiber, as
shown in Figure 8 (3). The image feature
of a single fiber crosswise in Figure 8 (b) is
a cavernous porous high-density complex.
This is a great feature of the fibers can
retain air better. The characteristics of
water hyacinth fibers were large lumens
representing air holes (Chonsakorn S et
al.,, 2018).

The samples from Khlong Phasi-
Charoen, Bangkok, shown in Figure 9 and
Figure 10, the water hyacinth fibers were
as a group of fibers that are clustered
together in image 9 (a), the fiber surface is
relatively smooth fibers with a beautiful
arrangement  of fibers in the same
direction as possible and a single strand
of a longitudinal image in Figure 9 (b), the
surface of the fiber by the similar pipes
arranged in an orderly manner. When
viewing the image in single transverse
fibers, as shown in Figure 10 (a) and 10

(b), a hollow porous massively complex.

The surface of the fiber is similar to a
group of tubes with a cluster on a single
fiber unit.

The sample from Khlong Leb-Khlong-
Nonthaburi
Figure 11 and Figure 12. The water

Papa, Province, shown in
hyacinth fibers were as a group of fibers
that are clustered, as shown in Figure 11
(a), and similar together in image 7 (a)
and 9 (@). The surface fibers are not
smooth and quite rough. A longitudinal
image of monofilaments in Figure 11 (b).
The surface of the fiber as a pipe with a
mess of overlapping units per single fiber,
as shown in Figure 12 (a), is disorderly.
When viewing the image across the
monofilaments in Figure 12 (b) is a
cavernous hole that is quite large and

complexity.

Conclusions

The water hyacinth fiber extraction
using the mechanical method, combined
with the preliminary method using the
semi-automatic mechanical extraction
machine. The sizes of water hyacinth
fibers are similar since this method using
mechanical force was roller grinding; this
allowed successful production, with the
benefit of low cost.

The study of the physical properties
of water hyacinth fibers, shows a result
that 3 sources as, (1) Khlong Ranegsit,
Pathum Thani Province, (2) khlong Phasi-
Charoen, Bangkok and (3) khlong Leb-

Khlong-Papa, Nonthaburi Province. The
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mechanical extraction method is a group
of fibers that are clustered together. The
surfaces of fiber were uneven distribution
fiber-like pipe
thousand units per single fiber. In addition,

and tubular several
a hollow porous massively complex and
the surface of the fiber is similar to a
group of tubes with a cluster on a single
fiber unit. The surface of the fiber by the
pipes in an orderly
manner. When viewing the image in single
fibers,

across the single fiber is hollow, porous,

similar arranged

transverse visual appearance
high density complex. This is a great
feature of the fibers in which can retain
air better. The fibers skin gave relatively
fibers  with a  beautiful

arrangement of fibers in  the

smooth
same
direction as possible and were uneven
and quite rough with large hole. From the

above results gave a clearly visual.
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Abstract
The purposes of this research were to (1) develop travel application using
location-based service and augmented reality technology on smartphone android
operating system, case study of Phu Phrabat Historical Park, (2) assess quality of the
application by experts and (3) evaluate user satisfaction with the developed
application. The samples used in this research were 30 tourists in Phu Phrabat
Historical Park chosen accidentally. The research instruments consist of the quality
assessment report for the experts and the questionnaire on user satisfaction with the
application. Statistics used are the mean and standard deviation
The results found that (1) main functions of the developed application are
navigation function, AR camera function, important point’s data service and contact
function, (2) assessed quality of this application from the experts was at a very good
level (X = 4.54, S.D. = 0.55) and (3) satisfaction of the sampled users was also at a very
good level (X = 4.56, S.D. = 0.65).

Keywords : Smartphone Application, Android Application, Augmented Reality

Technology, Location-Based Service, Phu Phrabat Historical Park
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Abstract

This research aims to construction and efficiency of silk twisting machine with2
spinning heads for silk weaving group in Surin and knowledge transfer of technology.
This research using research and development process and operation research with
steps by step since studying the original wisdom by community groups are involved in
the design and literature review basic data for guidelines to design of construction and
efficiency. The results found that the efficiency found that when testing at 120 grams
or (1 Jai) of silk tread and 72 rounds per minute of speed round, the machine take the
silk threads from “Gong” into “Aggror” for preparing the silk twisting that using average
time at 128.18 minute per 120 grams with continuous spinning. The testing results of
lining up of two color threads into “Leknai” and twisting into “Aggror” that using time
at 162 minute per 120 grams and frequency of silk twisting distance at 8-12 spiral per
inch. The testing results of pulling silk into the silk tube that using average time at
62.9minute per 120 grams that average product for using at 40 tubes. The results of
the knowledge transfer and twisting silk machine technology it was found that the

opinions and satisfaction at high level on the average (X = 4.37 S.D.= 0.41)

Keywords : Lining up of two color threads, Silk twisting, Frequency of silk twisting
distance
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Abstract

This research presents the optimization of solar powered water treatment
system by Particle Swarm Optimization algorithm. This algorithm is used to find the
maximum power point tracking (MPPT) of the solar cell to send the maximum power
output to the of solar powered water treatment system. Even in the case of shadows
obscure portions or in the case of low light intensity. Therefore, the efficiency of the
solar powered water treatment system is more efficient. This research has applied the
average particle swam optimization algorithm. This algorithm has a structure that is
easy to use, uncomplicated and accuracy in calculations. The system consists of solar
cells connected in an array which power supply through the inverter circuit. To find the
peak of power output. The System simulation is performed using MATLAB and
POWERSIM in the simulation of average Particle Swarm Optimization algorithm and
Setting to cover some shadows. Conducted a real experiment, which the results of the

experiment found to be consistent with the simulation results.

Keywords : Solar cell, Maximum Power Point Tracking, Efficiency, Particle Swarm Optimization
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Abstract
This research presents the Improving Efficiency of a load frequency

control for smart grid ANFIS. In this research, the smart grid that uses electrical
energy from Steam turbine power plant PV arrays and wind turbines generator
was controlled by ANFIS. Processes of ANFIS include 1) predicting the total power
in the system by neuron network and 2) select the appropriate control gain for
the power system in various situations by fuzzy logic. For validating the
performance of the proposed method, the results from the proposed method
are compared with the conventional method that is used to control the load
frequency using the PI controller and load frequency control using PID controller.
The simulation is divided into 2 cases: 1) the power is continuously changing, 2)
the power is changed momentarily. Furthermore, all the simulations are
performed in MATLAB/Simulink. From the simulation results, efficiencies of all
cases have the same as the trend that the ANFIS controller is fastest effective in
making the system back to the stability and has the lowest amplitude of the
changed frequency. The proposed method decreases amplitude 86% and
decreases settling time 27.5% from the Pl controller. Furthermore, the proposed
method decreases the amplitude 35.4% and decreases settling time 15.8% from
the PID controller.

Keywords : smart grid, power forecasting, load frequency control, ANFIS
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