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A STUDY OF FACTORS AFFECTING THE CONSTRUCTION EFFICIENCY OF
IRRIGATION DAM: A CASE STUDY OF LOCAL GOVERNMENT ORGANIZATIONS IN
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naUselaw (B/C) vaenatilu 4 Wud windu 36.62, 23.05, 29.94 way 18.66 muafu lagilaaay
whiiu 27.072 aflennflanuAueilulfuasugeans lngdiuiinuvasnssunlasunalselovilaenss 4

o '

WuW Ao dnewillu §nelnInnse B1NYUATUY Lasd NN
Aandny: Useansnm Uadeninasieusednanin dheveii

ABSTRACT

This study is research of factors affecting of the construction efficiency of irrigation dam
for a case study of local administration in the lower northern areas of Thailand. In 2019, the lower
northern has 4 areas of irrigation dam, using estimated budget 1,370,000 Baht and having benefit
areas more than 7.5 million square meters. Basically, the construction of irrigation dam can not
know the efficiency due to construction work, how is the material resource used in construction
and the benefits to be received. Therefore, the mathematic model analysis is applied to calculate
the efficiency of production by using Data Envelopment Analysis or DEA via the Solver tooling in
Microsoft Excel for solve this problem. The factors of production are cost of materials and labors.
The factor of product is areas, which get the benefit and size of irrigation dam. It is found the value
of the Technical Efficiency and Allocative Efficiency of each areas are totally difference.

The results of technical efficiency (TEcrs) of 8 irrigation dam project have the technical
efficiency in unit percentage is 68.0, 51.5, 70.8, 48.5, 50.5, 54.3, 87.0 and 84.0 respectively. The
average value is 64.3 percent. The results Allocative Efficiency (AE) of 8 irrigation dam project have
the Allocative Efficiency in unit percentage is 67.3, 71.8, 70.8, 58.0, 58.0, 56.3, 68.0 and 72.0
respectively. The average value is 65.3 percent. The lowest efficiency dam is 56.3 and the highest
efficiency dam is 72.0 and the ratio between the present value Benefit Cost Ratio (B/C) of the
irrigation dams in 4 areas are 36.62, 23.05, 29.94 and 18.66 respectively. The average value is 27.072
that mean it has economic worthiness. There are 4 agriculture areas, where are received the directly

benefit including: Mae Poen district, Krok Phra district, Chum Ta Bong district and Mae Wong district.

Keywords: Efficiency of Production, Factors Affecting, Irrigation Dam
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anmindevesyuruiinuguiudduaiowduuvdufviuadnnszaeegialuluiud sudy
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LazmIULUN e NTsTsuYAluguvy Swnsdnane 2562 dnsneatisenadily 4 Aud leeld
sutszanalaguszana 1,370,000 v wardiuinlasuusslovtiunnnit 4,800 19 @ennseduns
reaehenaiiuoivaglivsraunaduainiiags eunannuneadimsldvinenssssumiosn
Lifiusgansan Yaglunisieairannifunimadsslevineylssy deliannsaszydaauldindiadsled
fnslivineinseng q egaiiszdvsnm wevilinsliseiusudssinausiuiu nelviAnUsslovigega
uAisugsLarEnsEAUAsugRvesstinaldiity (1]
feuf@nuidafnuiladeitnadeussavsnmmaneaiiahenemi Afinsldaudszaundy
1,370,000 U TiaselaidnaneUssansnmnisneadisnene lneld38n15nsgsinsoudoua (DEA)
msTauszansnmees 4 uiineadisdrene %ammﬁNaﬁiﬁ%%mmsmmwﬂ'mizﬁm'ﬁquaqmm

JaduniinanaUseansnmnisneasnalasanisunenain

2. NEUAUREIAEITRY
meanzussnvesUszmalveaduiufidmsuimundaugnannssuuinndy 70% saudesgua

vadlneladnswannunssdeursvgianiangusen vis EEC vlinuiiniangJuoeniinudAglu
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Ay adAaou

Annilsyavam lunmideiiingUsrasdifofnulsyaniamussiieugnanunsu 24 uvis Tl 2560
Tnel438n153nsesinsaudoya wi3e DEA Tnegldlusunsu DEA-Solver LV &sl#laiaa CCR wag BCC fitlade
W Usenaumae ﬁuﬁﬂuaaﬁﬂuqmamﬂsm Frunndiinoss FuasuiEuduresdaugnamnssy $1uy
wiinauludaugeannssy Msliuininilulaugnamngsuy srogmainannmauIa s28M9vnenn
Ve uarszogmainsanaundu Jedenandn Uszneuse vismiiduiuiansludaugaamnssy uway
seldvasiaugaamnis agUldndaugramnsuiiiisyavsmwitaedua fo daugpannssuens e uea
JAugmamnssueNAzLAT dANgAAIUNITUNIUAINA Daugaainnssulunedasinig 1-3 uasdnu
gnanvnssuuanats lnowuin nauiauenavinssuiiiussavinmazdanilvgaregluiminvayd sads
anvaiAwvedasliangnaInnssy vililssdvsnmeestiavanamnssuliviniu lnefaugnaivnssy
ﬁlﬂﬁﬂﬁsaw%mvﬂmmmLLﬁ‘lﬂJlé’fﬁgmmawaq{]ﬁaﬁwﬁmazgumaﬂa%’amamam [2] UsednSainnig
AunuvesusEnIanzieulunanvannindurisUsewmalng vuingsianuns 31w 5 U3en lideya
31n518914U5237T w.A. 2558 vesuievaansiioulunaiandnnindurislssinalneg Jiasieian
UszAnsamnisaiunumedinisinsiginseudeya (Data Envelopment Analysis: DEA) Anuilady
N13uER (Input Oriented) nan1533ewudn UsEnaaneleulunarandnninduisUssmalve ¥uingsna
inwas S1uau 1 U3 Andudosay 20 vesuTEnY Hemuaiidussansamlunisdiduny uazezuuy
Uszansnmadeluteauud CRS Wiy 0.53 azuuu UssdvBnmiedsmeliteausi VRS Wiy 0.69 uay
Scale Efficiency waewinfu 0.70 [3] Ussansanuaziadeiifinaseuszaniamnisendunuvesannsal
wiRngdeuludmiauviansaiu 31w 19 wis Inglddauuu Data Envelopment Analysis: DEA Tun1s

a 4

Insgndeyauseansam nan1Fidenudt avnsalinsingideunanuuun Jussavsainegluseduuin

'
=

fign Ingannsaiinsingifiou vuelvgiun fsedudszdvsnmanniige Anduiesas 43.48 dauvualg
fisefuuszansnmunniign Andudesay 39.39 wazannsalinsdng douvuinnans Sszdudseansam
wnilan fedosas 75 laefiauszansamlagiede VRS agluszduann Ao 0.7511 iefiansamansuuny
sovwianssniununielddoauyd VRS wudn naneuwnusevinavesannseinsangidoudiulvadu
NARDULYIUADYUIAYBIN A NELILTIanas (Decreasing Return to Scale: DRS) Sauynssudszandnm
msaniiuaulneiisiunui 48 uvs Andudesas 75 uanslidiuin Jadenswdn(nput) vesannsaiinsan
giilou Wi ludadumisudrneliAnnandn (Output) senunludndiu Aidesnin niesananls

MNualarevUInanaItuLee [4]

3. 3515998
3.1 NAUAIRENS
lassmsienairegluainusuiaveuvetesdnsunasesdiuviesduluiuiidminaamie

noua Feladnfiunmsneaiuduaialu 4 wui JliswaziBeadeyansudiuauysal aundninaainig
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M19197 1 Toyaninien1mlaseniseienai [5]

& 4 Adan AT Nuiiilazu n319 817 g9
o (un) (um) Uszleal (13) @) (1) (1)
BhEJﬁ 1 63,000 21,300 500 0.80 4.50 1.00

: Keft 2 89,900 30,000 500 0.80 8.00 1.00
BhEJﬁ 1 191,600 54,000 1,000 4.00 50.00 0.30
? wsuey 186,300 54,000 800 2.20 38.00 0.00
BhEJﬁ 1 157,900 45,000 600 1.00 10.00 2.00
’ Keft 2 124,800 37,800 600 1.00 10.00 1.50
N’]EJ‘ﬁ 1 135,100 35,100 400 3.00 15.00 1.50
‘ Keft 2 111,300 30,000 400 2.00 10.00 2.00

3.2 MIBATILINTBUA

KY
msneasehened TingUsvasdionuysvuuiivg utlalgmisesni SRedigasianuguiy
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a [ % o [ a & A 14 5 ¥ yal = [
nAungneukavluwnashdmiuldlunisaulaauslaaluiiuin nmsafranenadulainisfinwiwagyin
N3d1599 Nsideniiunfidaaunsunsaniiunisneasne uinisdliunsneasne envazlilszaunadise
Win#Aas Llisaunanauneaselinislaninens sssunfedalifivsedvanin Janlunmsneasianniiu

nimaUselevinaglasu Feldannsassydaauldinfideadelaniimslaninenseng q egrelivsednsam

o

wiavilinsldaneRusuyssanausuiu neliinUselovdasanunsugsuasenseiuinsugiavessemeli

Ju

ho))}

nsneas1wenatvedaTinaee) wiazlasinsldlaiifivsanandniios 2 agruazlilad

WlgaUad8n19a 1 uIuUsE UL Ng9ag1ien whdziinandnwazladevatsviin G9asilvnisinniu

1Y) ) o

gnsndu ieSauiisuminlassisivudvsednsanunniige dendululienn ldawnsaasitaladedn

v
a

mamaﬂisﬁw%mmazLmeﬂumsﬁme%ﬁUqwsxﬁm%mwiumsm"wLﬁumuﬁaa%ﬁﬂmamﬁw e
fodrindeussavsnmartaldlusuuuuvesiaiusiiiu uwimndmsiunandalduniuaie udifnveade
1NMsHARTILILINN ¥de iisveadsainnisilitiadenisuanludadiuiiuniiunindndiuveaanand
Wiutuuazaunuioshauasnan t%’!a?hma"lﬂaimmiai’maaﬂmlugﬂLLwﬁuaaéhﬁuléf FaduBusosh
nleswinseudeya (DEA) undginssiudlatgmaingny

1. fafouazdeyaiithuninnsanlunsinuszansam dndendudsdadetini (input) was
wanda (Output) wiewnasadusunuuresaunis Welnsziussansanlunsaiiueny Imasﬁa;&a‘ﬁ'
thunlddudeyanimsingins (Cross-section Data) tasannifiunsiesesilutiaiaifior Insnuneadis
Tassnsthenatsiiumsieadraudnasanely 1 U fionsanmusyansammaeguiasensudn (nput
Orientated) ns1gnstoasishenailuiiuiiang 4 awnsamuguitafonisudsldfnimsmununanan
Tnedayatadotudn (nput) Usznaude Ariaaman Aussnu uazdeyandn (Output) Usznaude fufi

Suuselov YUINAIUEG VUINAIUYT LAEVUINANUNI19VDEY Uu%aamagmmamuumamauLmu
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AavuInLUsHY (Variable Return to Scale: VRS) tagainnisaniiunisneasnelasanisdienauniuly
aunsasyylataaui anliunisneaing a efimnnzauvse limvunzay

\WeeandasevdnivuiefwiloutulasNanan 1ty LI UAULUUIBIENNTINIANS 4 FauUs

FYR
o aa '

lgvimsiangiussuiisududstadeing (nput) mniinhefeiduiisuiunands (Output) iag
Auds Foililagunuuvesannts wedinsigvissansanlunisaniuu Medu 4 suuuu laed

NYALLDYR AINNTIN 2

d' L) = ' % a a
A15197 2 WSguiigugluuussinelademsninuasnanin

Jaun1suan NANAR
FUnuU . . 2 d YUINAIY YUINAINY YUINAINES
2 A28 AILLIINY NUNTU Y
7 o | N9RERHNY #17%03k"8 VY
(um) (um) Useloi(ls)
(1ung) (1ung) (uns)
1 v v v
2 v v v
3 v v v
4 v v v

2. umansudtlymdng nieTeissAnsnmain DEA msuszgndld DEA aduanlne
A. Chames uag WW Cooper ifntulull w.a. 2521 ngl¥ndusegnaiiiont missmsdadula (OMUs)
dmdulumausnitlélunisuiuszansninees DMUs Ao luima CCR (Chames, Cooper & Rhodes) Wag
Tuiaa BCC (Banker, Charnes & Cooper) Liulsinafifinsufudssanlanna CCR

msneinsoutioya Data Envelopment Analysis iun1sinussavamlunisdiuamd
Ligsfifonnanfeafiunisuanuasnnud uazanunsatnussansamlunsdfidnaretadonisndnuasvany
Padumandn (Multi Input and Output) Taen sT4lusunTILTaEY (Linear Programming) Fadugunuy
nsadinaaniiannsanadniiaenadesiudouladediauagliilsituingussasddigaganiu
17{(;1'5&15 (Charnes, Cooper & Rhodes, 1978) [6]

MsimseiUssans amnnsaiunuieadislassnisihenaiii 4 fuil iieusyneums
finrsandesyavsamlunisidunsoaiehenath Ineussidunngassolud

TumsTaramseniiueazdadulsyinsmmdadiouiioumhondn dadusd

Relative Efficiency = Weight sum of output / Weight sum of input

a1unsaLsuaunstasaaunsi (1)

S

lur yrj
1

e
D OX;
i=1

Relative Efficiency =
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doi=123.m r=123.s j=123.n

Tned X Ao 9uuvesladedndd i voswiiendad j

9 VIIUVDINANAAT 1 VDINUIINERT |

<
o) !

@

M, P9 fagnsninvaamands (Output weight) 91 r

o

9 masdminesladsing (Input weight) 91 i

o))}

8 VUIUVBINUILNER

o)

8 IMUIUVDINANEGR

o))

o
n
S
m fe IuIUTRiILUTUNE

N13ANUIIUSEANSAINAUMATA (Technical Efficiency: TEcrs) wagUsz@nsninaiunis
9955 (Allocative Efficiency: AE) lngdenfiansannenutadenisngdn (input-Oriented) undaausufigiu
WUUHARBUWNUABYUIAWUTHY (Variable Return to Scale: VRS) 3aaziiinludiuveininitulds

(Convexity constraint) leliuudiaesanunsailseuiisuussansnmveshsindulalusuianeiu

l9a819uwase

4. Nan133Y
Mnnguiregidlasanshenmiving 4 fegmeldauiuinveutesesnsnasosdiusiosiu
lufufidminaamionaudns Feldreataudnataludaed we. 2562 $1uau 4 Hufl wan1sTasIgvim
UszAndainiia 8 tolu 4 sUkUU @unsaagunaidunisiadisuiisulszdniaimnisinunadie
(Technical Efficiency: TEcrs) Usg@n5A1mn1ea1un1sinassnsnenns (Allocative Efficiency: AE) wag

yar1agiuvewauszlev (Benefit Cost Ratio: B/C) Aum151991 3 §3A13197 5

A15199 3 WSguWigunan1sUseiuuseansnnmennunaila (TEcrs)

e nan1sUssliudsEansnmnnesnumaiia (TEcrs)
o gﬂmuﬁ 1 g‘LJLL‘UU‘i?i 2 g‘LJLL‘UU‘i?i 3 g‘LJLL‘UU‘i?i 4 1de
1 1.00 0.57 0.27 0.88 0.680
2 0.71 0.40 0.34 0.61 0.515
3 0.78 0.94 1.00 0.11 0.708
4 0.63 0.53 0.78 0.00 0.485
5 0.56 0.28 0.24 0.94 0.505
6 0.67 0.36 0.30 0.84 0.543
7 0.48 1.00 1.00 1.00 0.870
8 0.56 0.80 1.00 1.00 0.840

\ady 0.674 0.610 0.616 0.673 0.643
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NAN5199 3 eiuledn nan1sUsEuUsEANS AN umaila (TEcrs) Wwaesia 8ty a9
4 sUuuu fAafewinduiesas 64.3 laedl 4 the Ao /el 1, 3, 7 uag 8 IA1UsEANSAMMIumATlA
gendnAiadewiiuiesar 68.0, 70.8, 87.0 Uag 84.0 MuAWU ’elndesn 4 e fe Hnef 2, 4, 5 uae

6 fA1UsEANS A NMIUATARNINANRAEYINAUSBEaY 51.1, 48.5, 50.5 way 54.3 AUAGU

A15197 4 WSguigunan1sUseiuUseansnnmNan1un1sInassnsnenns (AE)

. nansUsTUUTEANE A NIIAUNTIRaTININEINT (AE)

Her g‘ULL‘UU‘ﬁ 1 gﬂLw‘Uﬁ 2 gﬂLL‘UU‘ﬁ 3 gﬂLL‘UU‘ﬁ 4 1de
1 1.00 0.56 0.27 0.86 0.673
2 0.99 0.54 0.34 1.00 0.718
3 0.67 0.93 1.00 0.23 0.708
4 0.73 0.81 0.78 0.00 0.580
5 0.80 0.28 0.24 1.00 0.580
6 0.84 0.36 0.31 0.74 0.563
7 0.63 1.00 0.43 0.66 0.680
8 0.65 0.81 0.42 1.00 0.720

\ade 0.789 0.661 0.474 0.686 0.653

9NA5197 4 iUlEn HansUsTRIuUSYANE AN IS IRASINENENNS (AF) lAETs 8
f1e 99 4 ULUY fianaduwhiudesay 65.3 laedl 4 de fie ehedl 1, 2, 3, 7 uay 8 SAUszansan
‘vnqéw”wumsﬁmassw%’wmﬂiqmdwmLaﬁawhﬁ’u%faaaz 67.3, 71.8, 70.8, 68.0 WAz 72.0 HINAIAU fed]
Wiaesn 4 the fie Wedl 4, 5 uay 6 IAUsEAS ATINIRIUNNTSRasINSNEnssnIA AU YAy

58.0, 58.0 Wag 56.3 AUAGU

M54 5 yardagiiuvamaustlon (Benefit Cost Ratio: B/C) ¥is 4 fuil

N warrUagtuvewauselevl (B/C)

" Fufi1 | iz | w3 | duine | wde
41 35.48 76.48 19.68 17.75 37.348
IS - 8.12 19.93 13.86 10.478
99813997 47.86 13.27 44.32 26.57 33.005
HudrUgnaslsseu 60.01 20.18 33.09 21.87 33.788
1 lwdesdoidu 1 36.06 13.30 23.86 12.85 21.518
Fnlwadesdniqu 2 40.36 6.96 38.81 19.06 26.298
\nde 36.628 23.052 29.948 18.660 27.072
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NAN3197 5 iuladn yadagturemauselevil (B/C) waens 4 Wuil vesity 6 vila &

= a '

ARG 27.072 Taed 2 Wuil Ao Wuidl 1 uay 3 lyaddagturesmausyluvigainiAnadeniy

U

¥ ¥ o
| =

36.628 Uz 29.948 AUAIAU HUNTIWREBN 2 WuN Ae WunT 2 uay 4 Tyardagiuvewalselonian

AANRABYINAU 23.052 kay 18.660 ANAIAU

5. afUsI8NALATTBLEUBLULNISINY

- e
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ABSTRACT

This study is the improvement of production process efficiency of electrical control
cabinet for the rail industry. The major proposes for efficiency increment and wastes reduction
process. By the existing production efficiency result is lower than to target at 90% of the average
total production. From the production data, it is found that in the production process has many
delays with wastage of production time. Using the QC tools for analysis the problem included the
Pareto diagram and Cause and Effect diagram. The main cause of the production process is waiting
time, which is the bottleneck including the loss time in process of technical control circuits design
for the M & E control system and installation of electrical circuits wiring terminations that are the
major problems. Therefore, the solution is proposed by revised work process and production line
balancing improvement of the production period with cycle time to improve the production
process to be standardized system.

The results of the improvement show that the average of delays time is reduced by 54.7
hours / unit by decreasing from 66.3 hours / unit to 17% loss time reduction, then resulting in the
productivity has been increased the production rate by 79% to 97.6%, which achieve the goal of
more than 90% as specified. The efficiency measuring of prototype products delivering for the
standard mass product is the average increased by 80.3% from 679%, then the total summaries
increasing the average of all production rate from 81.4% to 94%. Measuring investment and income
can be increased the average total income by 26% or 7,243,212 baht. Moreover, the overall product

deliverables on time as scheduling and reduce costs of overtime expenses.
Keywords: Efficiency, Productivity, Cycle Time, Production Line Balancing
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Double Control Cabinet, DWCC
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Production Line - Cycle Times (Hrs.)
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Production Work Station & Cycle Time Process For Single Cabinet SWCC Type

Design Process Station 1 Station 2 Station 3 Station 4 Station 5 To Input-1

SWCC-Type Conceptual & M & E Control Design Check Ees‘f:val or Plant
Single Cabinet Product Design Design & Verification il . Documentation
Production
cyoe2 ] cvce3
Hrs. Hrs. Hrs. | Hrs. Hrs.

9o | 33.75 13 | [ o | | 27 |

Assembly Process  Station 6 Station 7 Station 8 Station 9 Station 10 Station 11 END

F‘rm_iuctlon Production R‘acl_( & Wiring & Wires Count System Logistic &
Cabinet Line Assembl it Terminatians 2 Bell Testin Configurations Delive
Assembly ine Assembly Assembly = Sung B Y

Input-1 Cyde 6 Cyde 7 ‘l Cyde 8 Cycle 9 Cycle 10 Cycle 11 FINISH

Hrs. Hrs.
12.6 17.55 28.35 | s | HEE HE 164.25 Hrs.
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Mnand 7 liinsuiuugsandrsnanandriingafurevinfiaaniauil 2 awnsauiuanas
widio 33.75 $2la3 uazauil 8 anaande 2835 Halus dwalidunounisvhauvesanifiowd 3 anunsa
annanludiunuanaseukasiilunuiiunwsosanastld uazanfowd 7 ludumudsznaufadegunsal
flannsnuiuanaluduneumsvhauanasmudiiu iliduneunisusuussladnsndsvesanifou
(Line Balancing) waznsuduseunanvianu (Cycle Time) fiflanuaenndasiuwazanunsausuantisa
dndfifunerin anadld simua 4 aenilnunugiy
3.5 MaUsulsaudledunounszurunmssdalagliudnnsuuseunan (Cycle Time) ieusuussanseu
nawyudsulunswanlimnzauivnuiasSuuninauiiieanianissenssiigayailunisuan

21nn1sUfulgaudluseuinainiandn (Cycle Time) vasaniiouluusazdunaunisudn
annsathudeunsmitewSeuiisuteyansuiuantisnalunssuiumssanld Tnsannsairdoya
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NANANTIABINTS 4.2 (M178)
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4. HaN15IY
MefislsEavBamnszuIunsHanvemandusigauaugUnsallingnamnssuszuuT ng
34'@Lﬁuﬂ'15Lﬁuﬂizﬁw%mﬂumiUﬁ”UU'gaﬁﬂgumaumimam (Revised Work Process) Tngvinnsitasusnsie
aedyamelita mﬁ]mmuﬂg’ﬂimaa (Cable Plug in Connector) wagvinisusuaunalainisudnli
\Jusguu (Production Line Balancing) kagn1sususzuusauaavinauliiuunzas (Cycle Time) lag
ndsnldduiiunisusulganssuiunsanludiusing 4 aunsefanatinduademaiiuussansnmly

NITLUIUNIHAALALTIU AINNT19T 2

M19199 2 adinsginaansnisanlununouwazrainsUTuUT

nan1suuUeUszansmunsuangatuangUnsallniigaamnssu
(GnTeinanauuaznaen1susuu) U 2562 - 2563
o . - fauN13 NaINS W3guLigy ce .
NAAWOUDYANITNAR . . , Waslyun
Usudgs Usuudge NAFY
vanlunsudn (v.a./vmuae) 66.30 54.75 -11.55 -17%
BNIINTWER (MI/iheu) 31.77 38.39 6.62 +21%
nIININARdINaY (Mihe/Lot) 317.73 383.91 66.18 +21%
naswlunisuds (¥.u./Lot) 21,000.00 19,195.43 -1,804.57 -9%
G’quumm%mmu (vw) | 5,177,088.00 4,732,211.90 -444.876.10 -9%
ganu18IIN (Um) | 32,636,762.35 | 39,435,099.18 6,798,336.83 +21%
poaswlaTIn (Um) | 27,459,674.35 | 34,702,887.28 7,243,212.92 +26%

5. aAUsIENALAZUDLEUBLUZNNTITY

5.1 aAuTenan1sInUszansna

1. Mm3TanaiuUsEavsnaninan (Productivity) naanisaiiiunisuiuuse wuin Maansudn
Tneindesioiouanunsauuiiuty 18.6% iy 79% il 97.6% ansausTaLvanensuEn
IgnnTund 90% vinliiiusansnantsnan iy

2. Myianalszansninnisuandsusunandad (Product Deliverable Efficiency) %83n13
m”ﬂLﬁumiu'%”U‘UqaﬂizmumimﬁmamamﬁmsﬁﬁLﬁuﬁmmummgm (Mass Product) ansnsoLfisinanan
Wi 13.3% anidu 67% s 80.3% Tngwaunusuussseesludmansasiviauuuduy 9
audduaue vnlinananlaesiaiunsafiusnsinisnan uasdwevaudlaifisty 12.6% a1

81.4% vl 94% viliduszanSanniswdndseuduslauintundy 90% ussasnudivang
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3. M3TanaIngnsiAmnIn (Quality Rate) nden1saniunuliuvswnluainuaidily
nsvUIUM WA aansaanatgauUailutureunsnanlaesiuii 4 anilnuanasouvannagyiva
seunasamanadld 1,525 $alus wazanunsauiunailunisudslasdsanadldiiu 54.7 Faluymioe
anasniAuTnaAls 66.3 Faluymine Andu 17% Aanunsaannangadoailunszuiunsuanle

a. m3fanafiunisandunuuagiinsigldannisifiunandn (Cost & Benefit) 31nN15
fuiunsUsulgImsdinystavinmusenseurunsnanuaznisan natgadeiUalunseuiunisuan
annsatanalddeusransainlunimanfiannsauiudstuld 21% uasanunsnanaigyldily
nsvUILMINARTIanas 17% denaliausoifiuonseldauaofistu 260 Hulu 7,243,212 v an
AUUMIYINNUAIIET Waraansgadenelaannsianauaitiadld 100%

5.2 TalauauugIINNITITY

1. M3UFUUTINTEUILNIHER (Work Process) vilildussuumunuusasg i livsuiaey
vesmudnunzanudesnmivesanizlasimainty Weliduinaspudodudedes esnwdunou
nszvumMhnuliliuszavsnmasnadasiunisldnanlunszuiunissdniidmue waznisaauauimua
mmgmmiﬁwmvnﬁmﬂ‘éiu (Standard Engineering Process and Work Instruction Control)

2. MsUFuURNSEUINMSHARYeAUATITA M nvanes vl uguuuuTidusnsguny
ATNFDINITVBINANNFIUINLIAINTTLTEUUTIATUSIN AN DU (Mass Product) YSuuseiminnegig
soiflodiimananlimng uasrlinmsgiutuneumsndslidudeusazarnuansanniiuly aunsosde

AuAliideu (Plug & Play Module) sos5utSinunisuanlasinisiuasiienenisnanduanidusunasnn

6. LONEN591999
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IMPROVEMENT OF MACHINERY MAINTENANCE EFFICIENCY IN PRODUCTION:
A CASE STUDY OF BEVERAGE FACTORY
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UNAnga

ATedlevinnsAnvitenisiinuszaniawnisiissinviaiesdnslunsruiunisndn
nsdidnuilssnundneiesiuuionis anuaunisndn @ wa. 2562 fuuslidusulunisndaiann
3,243 F7lag ?jqwuﬁzymm%“aaé“ﬂiﬂﬁﬁqmmnm 907 4lus Andudesas 27.96 FanuinessauinTigus]
Hyvidudalivadutygrindn derduninseinumdnnmauinsianisnuimnss lneldiaies
Tumsasgiidym Yszneulusieg uaugiinisld (Pareto Diagram) Unun1wanuazna (Cause and
Effect Diagram) lun1sifiudoyauasinszidam inmseseilaymnuiilssnuiidneldfissuunis
Fansnisgeuiigeedeiiuszansnm Sunudenthaiiliaenndosiunisiaureaniesinsluliagiu
nsfnwiifaldiszuunisthgednwndagn (Proactive Maintenance) susgnauludae Uhssnuwda
W nsal (Predictive Maintenance) wag Nsungesnwidslesiu (Preventive Maintenance) 11u1uwAly
Usuupsssuumsgenthguiniifiegludagiu

namsiLiunumdsUiuUTmuiagydeanielsuiiafidudige ledsdeiieuanas Andy
Sovaw 29.45 damaliidnmanumieenaiosinsienszuiunsnan AnauN1sUTUUS 73.44 by
Youay 85.77 UszAviBnmuaaniesdns (Performance Efficiency) mreulfuusedosas 90.69 ity
$ouay 96.88 Sna1AmNM (Quality Rate) iuTuanadeuysulgsioray 99.65 nduiusosay 99.85
TnwdsaliirUssanualaesanvenadesing (Overall Equipment Effectiveness: OEE) aanAnriau

USudgsdenaz 66.36 indwludoras 82.97 namaiinluouas 16.6
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AdATY: Useavianin nsUngesnel nsUILNITHER

ABSTRACT

This study is to research the problem of optimizing machine maintenance in the production
process, case study of a beverage factory from the 2019 production plan. There are plans for the
production of a total of 3,243 hours, which encounter problems of machinery defects throughout the
year, total 907 hours, or 27.96 percent. The film pack machine has found a problem of the failed cutting
film. Applying, engineering management is to analyze the problem and root cause with Pareto diagram
and cause and effect diagram respectively. It is found that the factory lacks an effective maintenance
management system with a maintenance plan is not related with the current machine operation.
Therefore, this study has proposed the Proactive Maintenance system including of Predictive
Maintenance and Preventive Maintenance for modify existing maintenance

The results show that the average monthly loss time of the breakdown film packer is
decreased by 29.45%, the machine availability rate for the entire production process is increased
by 73.44% to 85.77%, the efficiency of the machine performance is increased by 90.69 to 96.88%.
The quality rate is increased by 99.65% to 99.85%. Finally, the Overall Equipment Effectiveness (OEE)
is increaed by 66.36% to 82.97% with the difference of increasing approximately 16.6%.

Keywords: Performance, Maintenance, Production
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yosudemeriieldussiliunundssdmsunsnaununugentiss washeimuannsguItnsgua
Snwifivngan suluisannnugapdefiintulunssuiunisuananauvsueaaiesinsdn [1]
gnamnssundaAdesiudugnanunssuifanuiaulouazinisamugs dnsiieiesdns
wazmaluladmsudniviuasionnsaslunisndn dellgminuanie Jymanieiesdnsdadedize tin
augydsnanlunssuiunisudn Tnedeyaildlunuinwaddlfsumseyeseidoainuisnuan
\ASesRLuviavil ?zfdwuﬂzymmmqﬁyl,ﬁaﬁLﬁmmﬂm’mﬁmﬂﬂamamm%q%’ﬂi wudlgviasosdnsvianulal
WFudseansamn deyaiimnldlunig mnnsifvdeyaidesdulunisdamuununiandndsgsid
WA, 2562 frvualdilununsuaaamn 3,243 $alu Lwiéf’;sj‘fjigmLﬂ%ﬁﬂiﬁﬁw?mé}’awqmsziamaamﬁy’ﬂ
Tnansuianun 907 $2lus Amdu 27.96% Fafu §idedsaulatiym wdosdnsdrgarhauegislaid

Usgdngan wewnledymdanan §ideaimdnnisngudainunmsdnnisanuiainssy uagnisgentis

wszgnaudlutguiuluasiindssansainnsungednyiasesdng

awv o d

2. lNEITHAZUITBNNYITD

v '
=< v

wuninsladmiunsiaaeuleymesing « fidetuluesdnig Idymiladulgmddayfianlag
madeadiy nnduihtavioamawaiundavanavyviouwenUssnmidadsaddueudy
mntesluminniiteuandidiuiusiaslymilsnmdniladedioutulgmitomm Tnemsuansiaensm
wis nmusisiigeiign Ae Jaymiliinsiuduanniian (Most Common Problem) S1idufiesdmsiasauls
uily [2] wnudeanmmuazsarfuusuiaiiuansdsruduiusseninallam (Problem) ﬁvawm&;ﬁ%wmﬁ
HuldlfenadeliAntiymiiu (Possible Cause) anaduinsfuusuifianivmuaska Tuoves “Hafeuan

Aad o

(Fish Bone Diagram) ” tilaeanvimunugifidnwugadguaiiviouding visenaty 9 auenazanty

'
=

FovoaunuifsdinTi (Ishikawa Diagram) Bl sunaimuadausniled a.a 1943 lay mansarsdales
53019 Wi Anendelaien [3] misaanudadesvenniesinslugnavnssunisudnliii eesdey
10% Insnsuszgndltiadosdionisnunmunimiaziumisves QC Story lunsfumanivmuestymuas
nsudlatgmlildmuinguszasd Tnefimafunussdeyadounds 6 iou fusidiouunsiau 2561 -
fquisu 2561 el duteyalunsisufisunanisindunsudnisusuuss anmsAnwmuin 80
Wesldudvaaiosdnsfid Jamigeqn Ao Ash Vessel, Step Grate uag Ram Feeder sntuldsiinis
Usudgauazdnviununisingedneddesiu dvuaduaiasgiulunisujifiau 4] n1susudss
UszsanSnmweaniesing nsdifnwaniluinisiesssund lngldvannismsthssnvvinalaeynaus
dqus7 (Total Productive Maintenance: TPM) LLazLmeamimmué’uamauauﬁu (Visual Factory
Management) 3lalunisuAteym 114miﬁﬂmﬁﬁaﬂé’ﬂﬁmugﬁmLﬂmiumié’ﬂﬁumméwﬁmmﬁmm
wazldnsTmsgitlymieunugfifieUan (Cause and Effect Diagram) Litodumanvin aniudaden
Japann 2 auveudnivhliedesdnsvgadesnifansdademmimsuiuusudly Aounisuitym
1 nsfvuaunsThssinwdeaues MafuunnsgIunInsIadaeiosdinuszdiu (5]
mMsfanszuumMstuiunudeniisiamdosdnsmyanszuiumnan eussndaalddesudszanaman
MIMawuszuUNsIan sMawsennuldlitdesninfesas 5 Inefnwuasimuszuunsdnnsvesnutay
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(Brainstorming) melavidnmsuasnguiveansuimsnulaseadiaauau (Work Breakdown Structure) lu
meleTestiSeudestunaunisyaneng mmfuiﬁv‘hﬂ'ﬁﬁwmﬂ%wjﬁsw Tnetmuagdudunounis
Umnsmsdamsuagguuuuleulvvesszuuenansiiedes vdnnsuiuuzsssuu wudn Aldinenaen
msiudufanssunugesthydiaedssinsmgansruumsHanaansaUsyvinsuUssinaldfesas 18 ves
sulszanauieysia vifeAmlugad 18 1u [6] Msifinyszansamnisianuvesaiemenlnenaianis

Urgadnwdeleadiu nsdifine Tssuemmsisdniagy evinnisinszivsedninalaesiuveuniomen

oA %)

wuin La3eaeniiAUszansua Tnesaueg 60.73% Saduifidoudnein FeldTiasgsimanuniiviili
iseainmadndas Insmsthmuslandunasidadulunisidonthidevesiymuvihnsieseviaiveg
vaady Taeldnsiiasnesiuuy Why-Why ndsainnsiviisamgueslamiia 3a8in1smnuaiaunis
thge¥nvndedlaafuuagdidunismuusudiiivue udanisdniunu wud Yssdvsaimnsiaures
ww3emanlivssgnifiutuAndu 1.6% Anrumfeslivuveaniomeniiintufinifu 1.60% uagen
UszAnsualassiuveaniomanifistuandy 32.13% ﬁaﬁdawaiﬁmamﬁmﬁalﬁﬂiqqﬂLﬁ'wﬁu 39,038
Alanfusieifiou nioAndu 31.3% [7] mathgsnwamaniwieifisdseansamwlunisndnnsddnw
Tssnundnaiosiu lusgninnisudauag fuuaauiiseinulituiedesdnsvedsauingaede
ndnn1svigasnmdenguinsthgsdnuiumanvndeda desvestudau feBnisiieseiieinis
Tadeauaznansznu (FMEA) ilethanuszyndlimonguinistigesnuinuanin ind1snsnisiiu
1A3099035 (Machine Availability) v83nszUUNsHARLTIURARLAT0IRY TngnnendeninnsuTuss
anunsafiumanamdeunslénuaiasdng (Machine Availability) 910 84.57% /dew Wy 96.45%/ e
Aa1LaAsN1sgonues (Mean Time to Repair: MTTR) anas 20.06 $alus/idten W 4 Falusifiou
srezaedssEnuAnmgdadeaveaniesdng (Mean Time Between Failures: MTBF) Anadoifiuty
910 101.12 Haluefewdu 121.12 Hilusifeu wazyarnsgyideTiudiadsanasan 721,852 v/
woudu 418,254.77 vw/shau [8]
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Haudalivin ifethundiesgidgmiiomauvguestigm asnsaduunuagiinsesiasuilym nszuen
augalonildalaiviheu 1inan anfrannisidenanmainnslieu luadaiidudin innlafing
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thsaflosnuugenthysliaenndeatuanmiaieadnslutiogiu

nATsihatunUiusuaniussavsammaissnviaiesing ledenld “szuunis
th3s¥nwiBe3n” (Proactive Maintenance) Fadunisltiadesilouarqunsalidrundroainnisaliiasizi
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3.3 MyATwINTUssnyannassailay
annasiaTld Useneusne gnnda 4 gn gnndanin 1 an uazgnnawinaeens NBR Wxldivun
wuganUn3ebinn 6 Weou winnisiiiudeyadiauinvesgnnimiusseziainisidau lngldndn

miﬂwqﬁ'ﬂm@qwmﬂiaﬁ (Predictive Maintenance) AauwiTUNS U0 e Ui UAN1SURSUAULKY

WU gNNGEsEe NBR Hananuduidsuluaneignisldau dsgun 3
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M19197 1 Usedinsilaeuantugnnissailay

i . ALY adadi 1
No. AL . —
o/l 9/ TUIUU Unit
1 Qﬂ"ﬂu Roller 1 13-01-19 25-06-19 144 76,032,000
2 QrﬁJu Roller 2 13-01-19 15-07-19 160 84,480,000
3 Qﬂ"ﬂu Roller 3 13-01-19 15-06-19 137 72,336,000
q QrﬁJu Roller 4 13-01-19 15-07-19 160 84,480,000
. , ALY s 2
No. AL - —
Ye/J 0/ U Unit
1 Qfﬁj‘u Roller 1 05-01-20 05-01-20 170 89,760,000
2 Qﬂ"ﬂu Roller 2 05-01-20 15-12-19 135 71,280,000
3 Qfﬁj‘u Roller 3 05-01-20 05-01-20 180 95,040,000
q Qﬂ"ﬂu Roller 4 05-01-20 05-01-20 150 79,200,000

ndoyansned 1 Useifiniswdeugnluannaseiidu Faldnudeyanisiwdeugnlu wud

andudrganeunnuiniuimanaisetgnisidanuimanzauresgniu lagldndn n1suigedhunis

Y 9

nensal (Predictive Maintenance) FldlusunsudeyamsadnlunisAuin fsgui 4

Variable N MN* Mean SE Mean StDev  Minimum Q1 Median Q3 Maximum

Bearings 8 o 5.62 13500 13875 15500 167.50 180.00

U 4 Anaduengnisldnuveslulindniiay

31n3U7 4 n1sideyaeign1sidauvesgniumaiainAnaisainlusuunsudeyanisaio

P a o

wui1 ognislinugniuiidnadefiunzauvintu 1565 Ju niouszunm 5 ey lnefidndsauy
INTFIY WY 15.89
3.5 NM3nTein st nyluidaildy

Mnuunsgentigsldivuaununisiasuluiindaiiduly 1 9 91nuseianisiasuluii

wud U 2562 fnswdeuludinds 2 a3t Fadunstigansuunudentigenlinmunld dwmnsei 2
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A15197 2 Usediniswasululindnilay

a1au va/d p1ensldenu (u) | $ruauldeu (pfy) | seaniswda (Unit)
1 25-07-19 181 7,964,000 95,568,000
2 13-01-20 162 7,128,000 85,536,000

T~

ndoyanisnd 2 Yseiinmsdsulufindaiidy Jsldinudeyanisiddou wuin Tullndaildy
F3aneuLHuNsasuIhumAtRdee1gn1sidnuiwigauvedluia Iagldvdn n1sungednuids

W N0l (Predictive Maintenance) ldlusunsudoyamsatialunisaiuin faguin 5

Variable N N*  Mean SE Mean StDev  Minimum Q1 Median Q3 Maximum

Knife 2 o 9_50 16200 * 17150 * 181.00

5UN 5 Anadgengnisldnuvesluiindniiay

31n3UN 5 Mahdeyaetgnistdnuvesduliadafiduinumanaisainlusuunsudeyanis

atin wud ergnisldnuveduiiadafidudotgnsidaumdeimuizaunyindy 171.5 Tu vsaUseunu 6

wieu IneiiAndeauunggiu winiu 13.44

3.6 mAenpinInnadeauinszuenauleniidy

esnnusnnugeniisslillifmunmsiasuey ndyanszuenauyalonildy FaAnnisialva
vosaufinszuenavdwmaliiidulifsilimdudalivn Jvhnsmnadaussiuanivszsdunsilagld
\3esile Flow Meter lumsifiudioya 13 dUnnsi wui nszusnavilausaluaainergnisldau Tneddansi
7 1 $lvail 1 dns/anit uasduniil 13 Halvadl 7 Bns/undt Wlethandieseilaglivdn nisdigednm
\anennsal (Predictive Maintenance) #slilusunsuteyansadnlunsiinsizsiaumsotgnisldanuues

nszvenaulenildy feaunisi (1)
Week = 0.914+1.884flow (1)

aunnsil 1 wensainisgoutigaveensyuenania fie Sruiuduawifideuudsunszuenay
WU 0.914+ (1.884*8msnnsSalunavesay) ans/uni
ndasmslvafiasulvannsldnueesnssuenay Senssusnauiims$alua 20 Gas/unil)
nszuenauazUsEAMS e lsifusslonfidy Suidsmsiasunsrusnaudiasnsinsilua # 20 Gas/and)
azle dUah = 0.914+ (1.884*20)

= 38.59 @Ua1vi  viseUsrunl 10 Loy
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3.7 numumsuI§a3 v e sdns
Mnuwutegsluiigiuiuisreznainistigsdnmilimngautuanmadosing vinls

oglvalrdasdnstrganouununy mithssfwlivssaunaiahumumunsudentisidnuiaiesinslag

T¥nstre3nwBemennsal (Predictive Maintenance) iandszneulifieaenndesiutladunisnanuas

wingauivanmazednstulagdu degun 6

wumsihgsin / Tuinmsthssiminsena P
Eols ...

Uszmaiasing :

dAuTl idosdns / gumnl vl Al A nn sin W . o, na an no. na we. sA.

wiosim  |d9lud@eud [1(2[3[a[1[2(3[a[1(2(3[a[1[2[3[a[1]2[3(a[1[2[3[a[1[2[3[a[1[2[3[a[1|2[3[a[1[2[3[a[1[2[3[a[1[2[3[a

11 |SHRINK WRAPPER SW-01-001

Anfindky

iR

s ramau

O =wnadn £ =/ dn A =iy —— = dou | mnomg

JUN 6 nMumuLKUgaNU13ATedNS

4. NaN15338
nsfnwdosmaiulszansnmmniiseinuiaiesdng lassadunisifiuuszdnsnmnns
thgednwiadosuiinfldy Fadeuuiudsanistigeinuiaiedng indesdnsiiingn Breakdown ga dawy
Tymildudnldvmdulgwmdn ndsinlddniduianssusie 9 Tnenisuilavuugessuumsgening
inesdnsifievilissavinaveniednslnetanannisuisuiiieudeyalud we. 2562 way w.e. 2563

InetinAadsUsedvdnalagsauvsn3nddng (Overall Equipment Effectiveness: OEE) A4an5197 3
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dayansuan flaun1suTuUge VEEGURTRTTES

nafiAuAdes (unf) 16,210 23,625
LASUNNTEAU (W) 11,904 20,264
nanAsesinsidy (i) 4,306 3,361
AaIN1SKEs (Unit/ihaw) 4,404,542 9,422,682
Voude (Unit/thiow) 15,416 14,134

(A) 8n31AUN5OU (%) 73.44 85.77

(P) Uszdnsnn (%) 90.69 96.88

(Q) BRI 1AUAMN (%) 99.65 99.85
(OEE) AadeUsyaninalaesas (%)

5. aAUTIENALASVDLAUBLULNISIVY

5.1 9AUTNsInUsEanEN

1. $hsimnundonvenedosdns (Availability) vdamssdunu wuin nagdeaniaies
wiaflda Breakdown Ladesealfouannieululse 1,393 Wil vdwiulsaiirnanas 983 wiit Anlufes
av 29.05 wavdwmalinmanunieurenaiosinsinszuunmsdaiuiuaniuiesesy 73.44 ady
Sovas 85.77 Andunasnsforay 12.34

2. m3tanauszansnmuaaa’esdng (Performance Efficiency) ndsn1sandiuay dawals
dannnusmieUssavinmusaaieadnsnouuiuussliaegil 400 Unit/undi wé’aﬂ‘?w'ﬁquﬁmqﬁmﬂu
480 Unit/unit Anlusnouufudssdesay 90.69 ududosar 96.88 Andunarnsiosay 6.19

3. M3¥arandnsIRaw (Quality Rate) ndsnsAdunulsulsudle dawalidiadednm
AuMBLASpsInIisduRInAHeuMIUSUUSssonay 99.65 imuionay 99.85 Andunarisiosay 0.20

4. myianarUszavsralneTinvena3asding (Overall Equipment Effectiveness: OEE) 91013
\inUsgAnsainnistnsedneiadosdnslunszuiuniande Tnsgadunsudlatguiaiosufiailda
Breakdown wdsmauAluyfuugsanunsaiiuuszdvsualnosiu veunosdng (OEE) ldsaniiudosay

66.36 s uSevas 8297 Anunarsieas 16.60

5.2 ToLAUDRUEIINNITINY
1. AsiinsuszifiviipsigiannudssuazdnaiduainudiAgesez lnalaiosdniie
U5ENaUNTMNUEoNUIFe karAITuMuLKRUgNT T iaenndasiumsldnumsesdnslutdagiuetng

PJogay 1 A5
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2. msiinsAnwIn1sUnsednwBeanensal (Predictive Maintenance) Wil Famasiinisly
wiealeuazaunsalidunteiudeyaiiothundesginadfiensinsalnalaglusunsudmlud® wu nsld

Wsunsu PLC Tuiudeyadaudiszuu Scada System Liiaiiutoyauaziiasigiing
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N13AATIENTTAUANNGNVRINAWIINNMEeAeTsaaFaseTuazn1sTeuiLuUIdaau

AN ANALYSIS OF BANANA RIPENESS LEVEL BY IMAGE USING RGB COLOR MODEL
AND SUPERVISED LEARNING

93911 Wilus* 95581 Susu’

On-Uma Pramote®., Janya Undub!

*yangnsa1v13vIIneInIsaeniunes payIngImansuazinalulad umIng18eTIvaniyasgensIu

*onbee@psru.ac.th

uninga

MmiAdeilfgnUsrasdiauduneunslinmesisefuauanuesndinnmaiedielunad
0153 TuasmsFeusuuuiifaou Fausenoude 3 duneundn Ao nisldunBenin nssvy Afinia wagnns
Insziunrman nelilunadenitlumsiiesgimtadanudenndeildanaimas uaglinisFeus
wuuilgaeu 2 wadla fe dulddndulauaznsfeuiiddnadidunassudiinega n1snaasssenaudie 2
du Ao dhuasdlunasyyafines Tndelunsmnaes 3 ¥ia fie ndeen ndethi wasndeld Seus
azvilndl 2 Usziam Ao ndognuazndrefu nmusazUseand 20 s saunmitldlunismaaes 120
aw UseAvsninaedisaulsifndulouasnianFoudideinludunsumstinlidaugndes 90.90 uas
98.62 warluduneunsvagou TiFAagNAY 93.57 wag 99.31 MUAIRU @1un15InTEAUANENTDS
née Tindne 3 viin 2 Uszuav Ao ndwanuazndisien MnusazUszanil 10 A samamitldlunng
vpaes 60 nm leaszyAfinaanansninszduauanldindeanuazndissen faiedsavadngziy

AnuaNNAevenierar 94.40 ndreliingevar 93.31 uasndeininosas 81.04
Adfey: nadensdd, maliasiginin, Msseuduuuiidaeu, ndle, seAuaLEn

ABSTRACT
This research aims to develop an analysis of banana ripeness level by image using the
RGB Color model and supervised learning, which consists of 3 main steps are 1) Image acquisition,
2) Identification of Pixel Color, and 3) Measuring ripeness level. The main idea is using the RGB color

model to analyze the color of banana peel in images and using supervised learning are two

JUNSUUNAII 15 unsIALl 2564
Fuudlyumaain 25 nngrAu 2564
JUROUSUUNANIN 11 9wIAu 2564
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techniques are Decision Tree and Deep Learning to generate identification models of pixel color.
There were two parts to the experiment: 1) Generate model of Identification of pixel color, which
use three banana categories i.e., Cavendish Banana, Cultivated Banana, and Lady Finger Banana,
which are two kinds are raw and ripe. All each kind uses 20 images as a total of 120 images. The
experimental results of accuracy in the training part (decision tree, deep learning) are 90.90 and
98.62, and accuracy in the testing part is 93.57, 99.31. 2) Measuring ripeness level use three banana
categories, which are two kinds are ripe and very ripe. All each kind uses 10 images as a total of 60
images. The pixel color identification model can measure ripeness levels for both ripe and very
ripe bananas. The experimental results show that the Arithmetic Mean of Cavendish Banana, Lady

Finger banana, and Cultivated banana are 94.40, 93.31, 81.04, respectively.
Keywords: RGB Color Model, Image Analysis, Supervised Learning, Banana, Ripeness Level

1. umin
v & o o ' a I 2 o o
naelunaldgniredanlaluynginavesdseindalne uazilunaldivnumannisaiunse

o o o '

Uslaale naneilasenmnsdAnmesanIevanepgd vy Inwnaided Isndu wavduleaims [1-2] nale

o

v
£% o

fiauteuuslnalulsyme fio ndrerinh ndaevew wavndaeld [3] Avddyvesnisidenndledmsuusiag
fo Avugnvesndrs msinerugnuesndaslaeihludufintsanainidenndas dndaefuUFencsia
Wendy drundisanidenszlidivissgeusuiiswndondy dmsunisinanuanvesnalslulsuiates
uyudanansaildine udlunsdiindredviinuunuiodeinsmsuszezmsgnueandieiusiuduile
dewonludagsna nsenfeiisausanuuysdenaviliinanudanainls wasussulunisinulssnn
fi3uantosas

aghegminlfluTinyssdr furesayuduiniu uarlunane q Suvesmshauldnmee
\Wudeyatidn ionsiiesest uenues vieandringlunindne [4-5] maluladnisieneinwldiden
funumsiwdunsidlyyrussavidigmaianisieuiuuuiigasu Wisadeanuwigaanaliiu
Aoufnes Futulianmsnensaianinginig aanssiuuliunananmeiunisinynsaiami [6-7]
wituliinreuinnofanunsatieiauumunyed Tnglanznuiiuiunumin fean1sauisinsg
gndfeauazsioiiles

Mnilyminezmaluladludagtuiindnumisifedaduunfalunsiautunouisnng
InTeisERuanuanvendsananaesislunadesituaznisise usuuuiidaeuy Hiessyaugnla

gndeaniiuguazsIng FaeziivszleviludugsianisdseenviaiaUszleviseduilnandie



36 | NIETImermansuazimalulad uns.ga330u0d Print ISSN: 2586-8101 Online ISSN: 2697-6447

U7 5 avuiiiay

2. wnasuazuiseiiigades
2.1 lunade133U (RGB Color Model)

Tunadens3t (8] Usznoudsusidvosuas 3 3 Ao duns (Red) Aiden (Green) uasftniiu
(Blue) usazdgnueniiutes Judulumadidesliuussuaniua Ly 9073 seneuiiames dnuvazuestes
Auanaduszuu (Plane) mnuaunsolunisuansuatusgiuduudnildifudfineg Taotlagtuld
szunvday 8 O luudazszunufiniaiidmnegszning 0 - 255 Tag @1 0 anefis Arwila uazen 255
yanefls anuaing Tnsudds 3 dornunmutuagliadrn Sennsiasuiuresnddn mesauduuuuan
(Additive)

2.2 nMsUszuananIn (Image Processing)

nsuszananan nlunisuseananadynyia 2 O/ 5:;EJmimsﬁ’]mmaimmam%ﬁyugm LU
15UIN ASAU M3gal vidensnszsadinAanssyiuge 1wy Aules Wisesmsuanesy Wielwldnw
wadwsmuANFosnsvesild [9] Fansuszanananmiendiuunaudnvag loun nsldundanin
(Image Acquisition) M3U3UU5IAM (Image Enhancement) N15UUsdIUAM (Image Segmentation) 113
?y\luvjm‘w (Image Restoration) ns0uganIm (Image Compression) Wufu
2.3 nsissuiuuuiigsau (Supervised Learning)

msFeuiuvuiifasy [10] 1WuAsmssuundous Sadunildumanityauseivg (Artificial
Intelligence) Usznausie 2 Junou fe Jumounisiln (Training) Lflumiaauﬂauﬁama%ﬁaU‘?J’aagaﬁﬁma
wasilelilfudddunadinsunmsduun wardunounismaaoy (Testing) Wuntsihdeyamelnadlsifing
wavadilupasuundoyamaitu lneanslinuaznismaseuiiniestioduiuiaUssaninmaadinng
ilefinsanaugniesusiugvesinaioztiluly
2.4 yATeiiAeafes

U 2563 vadv1 waresgu1 wilun [11] inmshineviquamdilsdiuesianamdaiedie
Andnunzd fMeomadalaseisussamiion (Neural network) Litedaganmvssmdndny msvaasdly
wiadlsdiuesiann 2 unds Ae Teassnduduazinunsng annansnaaedlasatieysyamiiiesly
AAULIUEN 99.36%, AINTEEN 99.24% WardnIINTT3T1 99.30%

U 2562 Fatma M. A. Mazen1 and Ahmed A. Nashat [12] ¥11N159I4UNAILENVDINAILIN
AmEnesEIBn5 Artificial Neural Network FaiU3suiiisufumaiadudn 5 wada lngldlumaduuy
e (HSV) \unadnwazddglunisasisiduunmiuanivueindss Inelannugndeswessa
uuniniu Sewar 97.75

U 2560 oAdnA wsvaie warfiving ad1ovu [13] vmsneadeussiumugnyFeuiusuag
duua lnen1snsiadeuseRudRuGenySeumen1sUssnananIn @ueIsnsinseaumany S euRug
wasdunanuuliivhate Tlunaduuy CE L* a* b* aguladn A1 L* wag a* lifinadussduaiuanves
n3ou dauen b* dnaduseduanuanuemSeu e b* agiidfindy ieseduanuanvosmSouan

N A1 L* gsyning 64.7472 013 70.3693 wag A1 a* 9E5nIN -5.0545 4 4.3917
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Pnuideisiunaadiiiviinmasansaiundasiziteyasiuiunisldmadanig

YaymUsehughd wazdalilinnsinssaumnugnuesndieimelunadensiy

3. /T

3.1 NTBULUIAR

MTATIEsERUmNgNUeINdIefen s asuseendu 3 Suseu fiil sunoufins nns
I#unGan1m (Image Acquisitions) 1Jun1saeAndesianoauazaninuandouildlunisaieninndae
funeuiides n13szyAfinea (Identification of Pixel Colon) umsinszidfinuavesudenndosisgn-
fiu 3sldend RGB 1HuRadnvuzLIeY (Feature) wazimuathefiiy (Labe) Fadunataaslifufinea
mninideyafinwamaiidutoyaindiioaidunassydfineadeBmadsuiuuuidaeu dureu
flany n153nsEfuANEN (Measuring of Ripeness Level) lun1sm3ssazvesfinisadlnumdedain

fnwaldannalglu 1 21w dakaasluning 1

;{/}—> maldun@anm = nsseydiineg e nsiRsyiiuaINgn

Sawazeuan = 89

ANT 1 NSBULUIANYBIIUITY

3.2 doyanldlun1sidy
¥ Ao av & a I Y  Aa = -:4 v Y v o v !
naefithunldluanddel € 3 vlia Jundenlienuilan fe ndeurd ndieven wagnaiely
AUNTIIVDIN N (Width) 1616 finiga AINEIVBIAIN (Hight) 1080 Ainiea unmd uiwanaiafia
UPG) Teyafinialuy 1 a1windu 1,745,280 fintwa Fanalsudaznanuirunldifenlaedidervsy

lneau3deliiin1sneaes 2 Tupau Ao TunousEudiinea wardunawinsed uaugn Tuniastunauld

v v v
v a o a

muwdmiunimaass fall Tussuszydnnea TEnaens 3 3l loun ndreven ndreun i naneluusas

¥awUndu 2 Useenn Ao an waziu wiazusesianldnin 20 a1 sruandldludunaudl 120 1w

1
v v

Funoutaseiuaiuan nders 3 wiln liud ndaeven ndredih ndaeld wadu 2 uuu fo an uazsen
wiazuuuld 10 naw samnmdld 60 A
3.3 n15l§unFen1n (Image Acquisition)
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APPLIES AUGMENTED REALITY TECHNOLOGY FOR PROMOTE HEMP FABRIC
PRODUCTS OF COMMUNITY ENTERPRISE IN KHIRIRAT SUB-DISTRICT, PHOP PHRA
DISTRICT, TAK PROVINCE.
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ABSTRACT
The purpose of this research was to study and development of virtual reality technology
system for promoting products of hemp fabrics of community enterprise in Khirirat Sub-district,
Phop Phra District, Tak Province and assess the satisfaction of users of the virtual reality technology
system. The first step was to collect data of hemp fabric products of the Khiri Rat Sub-district

Community Enterprise Group. The data obtained were analyzed and designed in 3D model of hemp
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fabric product. The researcher then conducted a satisfaction assessment of 50 target groups, found

that after using the virtual technology system, the average satisfaction level was very good.
Keywords: AR, Public Relation, Hemp Fabric, Phop Phra District, Tak Province
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ABSTRACT

This research studied the ability of using Monthong durian shell as a fuel for heat energy
in the form of briquette charcoal by using tapioca starch as a binder. Extrusion by cold
compression the results showed that the charcoal ratio from Monthong durian shell and tapioca
starch was 97:3 by weight, after drying, met the general characteristics of the community product
standard. From the test, it was found that the moisture content of 5.60% by weight, ash content
6.4% by weight, the heat value of 5,735 calories per gram. Which according to the community
product standard, the moisture content is not more than 8% by weight, the ash content is not
more than 8% by weight, the heat value is not less than 5,000 calories per gram. From the results
of the study, it was found that Monthong durian shell could be used to produce charcoal briquettes

for use in heating energy.
Keywords: briquette charcoal, Durian Shell, heat energy
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ABSTRACT
The purposes of this research were 1) to develop learning activity packages using group
process to promoting basic science process skills to meet the hypothetical criterion of 80/80. 2)
study basic science process skills for prathomsuksa 4 with learning activity package using group
process. 3) study the learning achievement before and after learning activity packages using group
process with 75 percent threshold and 4) study investigate satisfaction to learning activity packages

using group process of prathomsuksa 4. The research sample is prathomsuksa 4

students of Watkoomuang School studying in the semester first of the 2020 academic year. The
research instruments are learning activity packages, basic science process skills assessment forms,
a learning assessment forms and satisfaction assessment forms. The data were analyzed by using
percentage, mean, standard deviation and t-test dependent.

The research resulted that 1) the learning activity packages using group process for
prathomsuksa 4 have efficiency value was 84.33/82.93, 2) the basic science process skills after
learning of the students in a good respectively (X = 4.16, S.D. = 0.64), 3) the achievement of
students were significantly after learning higher than before learning at . 05 level and 4) students
were satisfaction with learning activity packages using group process was in a high level X =2.90,

S.D. = 0.18).

Keywords: learning activity packages, group process, basic science process skills
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