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abstract

The objectives of this research were 1) to study the information of the Lan Xang Art antique Buddha
images for electronic photographic storage, 2) to study the photography of the Lan Xang Art ancient
Buddha images in natural light and studio lighting, 3) to study Creating electronic data in the form
of virtual three-dimensional objects with techniques Photogrammetry 4) to study the satisfaction
of collecting data of ancient Buddha images in the form of virtual three-dimensional objects. with
photogrammetry techniques for conservation The samples in this qualitative research were 8 Lan
Xang art experts and 3D virtual object experts, and a group of ancient Buddha images. In this
quantitative research, the amount of 2 elements used in the research were Semi-structured
interview form based on focus group discussion. an evaluation form of the image data collection
process quality and an evaluation form for the quality of 3D virtual objects of ancient Buddha
images. data analysis with basic statistics The research findings were as follows: 1) the ancient
Buddha images in Lan Xang art It is a Buddha image consisting of a Buddha image, a high base and
a high hair. There is a unique beauty divided into Royal Craftsmen and Local Craftsmen. 2) Taking
pictures using natural light produces better quality and takes less number of shots. Save time on
work than photos using studio lighting. Both types must be filmed at three levels: lower, middle
and upper. Contrast throughout the image in order to have points between the images that can be
linked to each other. 3) Simulation of virtual objects with photogrammetry techniques. Ancient
Buddha images of Lan Xang art. The result showed that the three-dimensional virtual objects
obtained from the image data set were taken outdoors in natural light in sufficient light. Higher
quality in dimly lit areas and using studio lighting. Therefore, collecting data of ancient Buddha
images in the form of virtual three-dimensional objects using photogrammetry techniques for
conservation. Must get the image data set that is clear and without noise on the image in order to
process it to obtain a three-dimensional virtual object and complete as close as possible to the
prototype. Three dimensions found that the average level of overall opinion was at a high level
(=4.23).

Keywords : Buddha Ancient, 3D virtual object, photogrammetry, conservation
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Wi (Focal length) 30 fiadiuns Ingldanguuues (F-Stop) 1 F8 - F16 wazlddnsanulaes (1IS0) 100
Juddenifnigad miunisanenmnansudendunndn Jaduanunisaifainafigalunisaienin laenns
018079 360 DIATUUU 3 S¥AU A 1)58AUAN 2)58AUNans kag 3)seauuu §Ideldanesunsennssy
lunaiade 45 suamudidiluanussunlulusunsy Adobe lightroom Tunisasluyateyatiiel
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wiganasen1sinlUldnulutunsunmsussiianannnsennsslunalvlasuuuuingadouass 3 @
promatalnlaunsuuyvulusunsy reality capture

3UN 2 Junpumsuisn nlvidiannueaudn saelusinsy Adobe lightroom
(31 : gNSANA NOIAN. 2565)

ARy nigwnsgUlumuRaraute Ussivgruegluingauassnua duadyla
gnalismuamy JMInNUeIAY

VPNANTFNNTIN 38.00  LWUALIAT
GAERGLY 99.20  LWUALLAT
RGN 55.00  LguAlAS
FueAnsTENINg 38.00  LWUALIAT
FIUBIANTEES 3.00  lguAWAS
U9 43.50  LQURALIAT
N3N 65.00  LYUALINT

3U# 3 wswnmssUluna Useivguegluingauassnna duadsla sunaiilewmusinng Jaminvueany
(731 : gNSANA NOIAU. 2565)

Fnaivgedeyanndeiuilusuifuasiosuasldinagilouvudeiodlusniuamnlmiu
wdatudnuasaing lunisdreamiiieniudenaiselundad f3dulaléndos Mimorless Sony A6500 was
wudunlasauenlnia (Focal length) 30 fadiuns Ingldrngusuuas (F-Stop) 7 F3.5 - 5.6 waglddnm
aralanas (1S0) 3000 - 5000 wielildnnilenuainanndsduiesaniiuiiflddnenmognielulund
T Ign15818019 360 BIALUY 3 T¥AU Ao 1)38AUaN 2)58AUnand wag 3)seduuy §3deld gy
wignnsgUlus it suua 75 gUatwud v luanua suululusunsy Adobe lightroom
Fsusngirfigasuniuniw (Noise) Iuﬂ%mmﬁmmLﬁaamﬂaeﬂuﬁuﬁumhjlﬂmwa wAndaunsareyn
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Foyatinlvldnuludunsunisussuananmnsennsiulunalvlasuuuu Taguadiousse 3 e
wiadalnlaunsumynIuulusunsy reality capture WulAgIRUNTENNSTUDIATN 1

JUN 4 Juppumsusiannlvidauaute aaelusinsy Adobe lightroom
(31 : gnSANA NOIUAU. 2565)

szeeil 3 Anwideyauaviauninguatiousseauiiisiematalnlaunsuuys eunguaiau 2565
wayszezh 4 Msfinwanuimelayadeyaingualeussiauiiisemaialnlaunsuums wieu nsngiau
2565

ay

JUN 5 TupeunisUssnanan nnsznnssUlunalusuuuuinguaieusseauiiisnewmaialnlaunsumns
selUsinsu reality capture
(31 : gnSANA NOIUAU. 2565)

a vy

JUN 6 TuppunsUszinanan nnsznnssUlunalusuuuuinguaieusseamiiicmewmaialnlaunsumms
pelUsinsu reality capture
(w1 : gMsng oAU, 2565)
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ay

UM 7 duneunisuszananannnsznmssulumaldusuuuuinguationsss 3 damemailalnlawnsums
pelusunsu reality capture
(31 : gNSANA NOIAL. 2565)

v
o

3U7 8 dunpunsuszananan nnsznmssulumalusuuuuinguaiousss 3 4
Tlaunsuuvsnaelusunsy reality capture
(31 : gMAnG oAU, 2565)

ay

ArEwAtiA

JUN 9 TumpunisuszanananmnsznnsUlunaluguuuuingiaiiousieauiii sewaia
Inllaunsums
(M1 : gNEANG MDA, 2565)

3.4 afalilunside

nMslingiteyaiBanunin thdeyaitlsannisdunival nsdana uniesesilagismaiy
@onAdas (Method of Agreement) annguitnvane sdunmsieszinazsuundoyaussifiuiidmualy
LarnIIIFBUANLYNFaIDITayALUUAILEN (Data Triangulate) FuiunisTemeitoyalasadffiugu
1duA Aeds Al Sovas wazdudsavunnsgiu uazmslinseideyaseadfluTeuiiioy ttest
WUV Independent NsuUsuansfinwiaruAniiuiidnvasiuuuuaiasdindszanna 5 seaunais
Y09ALAIN (Rensis Likert. 1932) il 1.00 - 1.49 manefis laiiiudeosnada 1,50 - 2,49 vaneds laiiu
#y 2.50 - 3.49 v laiualla 3.50 - 4.49 yneda Wiuge 4.50 - 5.00 nnef Wiuseee i
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1nMAdeiFes msdniuteyansewmssulunaluguuvuingediousisaudiddemaia
Tnllpunsuamdiionsousni fedl

4.1 mamsAnundayansenmsillunadalzduddmiviafuteyanmaiedidnvsetind aanns
duavalidemnasnunssymssulunadalzduing Tneguuuunstagldnnuiin wisquvidoeans
(Aesthetics) TuwszwisguRauzdutng WWuiiBeslesmsidefaesmouddety aunsoasunaniside
(!

4.1.1 {Adehinnegiuazinnuvanedeyansennssulunauiideninuuuiamizianzas lagld
Foyaanienansuilsde aynnm uazngiernyiduszaunsalanuiediuriais sunseitslidoagy
Fagufidansn fe dnwasnsewnssuluna Tasfeudentuidausduing anmnsowdadurnsiulfaes
wuude AaUvdutnsanatneans uay Aausdudnsdaiuiu

4.1 2. hdnwnrnszysgUluna ffeuonfuifausdudaanadiaman uas treiuiu uld
Tumsaununaguldnaagy foil

1. Ravgdudnsanariamans fie Aavgifinrunnuseudos dadu sadusznau giunsey
Y89 Wsswwsgﬂf}u VNOENAZYIBNL a9 Newgalnuivzliannudonndasiuegai
2. Ravgdudheneiiuiuin Ao Aaugflvndhuaduasdtuliunnies dedu esduszney
giunsy v09 naznnsguiiu azlimeny Sn1sdaideaessunss esdusenousine Tassiuudagliosen
3. vdnUfvgvienundenismaun dnwaznanieniw LLasé’ﬂwmsaqaﬂmﬁumzwmﬁgﬂ
Junvvanatiaais fesduszneuaiunse wuseeniu 3 dw fe 1) ssnszlidnvazmauiuudalydu
4 2) fgruuvvengaiiosessusadnss uag 3) inszinAgenunuuAaUzddig
Mnnsdunwaiiazaunuungugidemasunssvsulunafalsduing . awnsadaiden
wsgnnsgUkiteldlunismeassmeniwiteifuteya Ao ssdfiviladu nsewnssulusa Aausédrudhaana
Hravians Uszivgruegluiavinanide siuavinue sunevinve Smiamussane way esdiaealunsynnssy
lusias Aadzdutheanadiman Usshivgiuegluingauassnna dvasla dunegneiismiuasmiy
U InnuDIAY
4.2 wanmsAnnsnndnenszymssUlunafalsdudnduiuiivinurasssurfuazuasainll
anAle naNNIsANYINUIN MslindesRdia innsanennmesates 360 a9 wazdzdodldyutadly
n3ENENIN 3 526U A 1) Sefuans 2) sefunans uag 3) spduu e ldgUAmATgaTolsiuluus
azgunm Wanansahlldeulunisuiuniseely
wsgsgUosATivils 1Huassssnena
1) [ndeandviaiiliaru Ae Bvo Sony Ju A6500
2) Waudiiiinnuenlnfavesaud fe Macro 30 mm
3) TdiAngu3uuas (F-Stop) gfita 8 - 16
&) 148ns1amailauas (1S0) agfigas 100
5) IUIUNMENY 45 AN
wsznnsgUesiians Tuamnllagile
1) 19ndeaRaviafiliaru Ae B¥o Sony Ju A6500
2) Waudidanuenlvifavesaud fe Macro 30 mm
3) TdngUSuas (F-Stop) agits 3.5 - 5.6
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2) 1¥dnsranalanas (1SO) oeffias 3000 - 5000

5) IUIUNINANY 75 AN

4.3 namsdavhdeyadidnnsedndgluuuingaiousssauiiidemeadainlnunsuums

nAteilifumsinuningatiousiauiffematalnlaunsuamilasninsiiegadeyannms
amensgnysgUlusuAaUzdudn susznana nuinwinewsewnssuluMaAatzdudng Tuilud
flduasnsssuriduuvadstuinuasiy aldgedoyasunindiuiu 45 nn nndnensennssuluso
Aavgdude egluufisuuasidundsininuasninagilody agldyndeyaguamsiuau 75 nm &

A15197 1

ay

A15197 1 WiguiiguauaudinisnmanglarnsUTEInara TngLailiauaTENiife g

wadalwlaunsumuns
dayaniunailn wazymogUasdil 1 wazysgUasdd 2

1 8vaveandes Sony A6500 Sony A6500
2.A1U81 A Macro30 mm Macro30 mm
3.A15U5uuas (F-Stop) 8-16 35-56
4.8ns1anuliuas (ISO) 100 3000-5000
5. 3UIUNNENEY 45 A 75 AN
6.nalunsuseananaaIuils 10 wii 35 Wl
7.AuENY IR ingauils 90% 80%

\lawnetoyarngUnnTsae Y NARER WA

WUsvaanaLiedaesingualoudsauiifce

wialialnlownsuuns neilunsiinmaieaedii WignssuiunisUssananinssuuneednanig (Point
Cloud) Faflunguuesgnaudid iiurvesiumisesingluiitauny X, v, Z ielilunsussanananay
ai1aLuuTNaes anudflneasiuruvesing (Mesh Model) warmsldazidonvesituiiy (Texture Mapping)
ﬁﬂﬁi’mqﬁa%ﬁdﬁﬁumLﬂmwuﬁwaaaamia fmnulnalAesiuingaiuwuy (guIR waui ,2566 : 7), (Mikhail,
Bethel, and Chris McGlone.2001) Lﬁaﬁwuﬂﬁlﬁi’mqLaﬁauﬁaamﬁﬁ (3D Model) sglusinsu
RealityCapture (Denmark 2020), (Dai and Peng. 2013) lansgnnssulunudtaesingiatiouaseanuia
semadalilaunsuiyd BitimnulndiAsafuduuuuinniian uazauysel fsgud 10

3UM 10 wsznwmsUlumadiaesingaliouaseaudamemaialnlaunsuwms

Y 9
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4.4 namsfinwiauianelansdaiudeyansenmsgulunaduuuuuinguaiiouasanul dae
wiadalnlawnsuwmsiiionseysny
nansfnwaa U mTlUvewfreukuvaBUnIY WUt fifneunuudeunuvisduday 30 A 1y
[T

Anfiauaulanientu wsenmsgulunadadydudne wialuwe Sunu 20 au Andudesas 66.67 uaz
wemde 1w 10 au Andudewaz 33.33 fengszning 30-55 U

v v
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2
s18n15UsEIiU X S.D. Ay
ALY
1. AUAITEBAIN
1. AMNALTATBININAY 4.19 0.60 170
2. gumaqmwmaﬁmwwiaLﬁaﬂuvmmw 442 | 0.56 110
3. M3dauadbiinginnudnau 4.19 | 0.65 tly
q. mimw‘hLmﬂngﬂmwiﬁﬁmwmimﬁm 4.13 | 0.67 110
5. amsamvesgUnnisaansolddwiudugudesanmdigld | 426 | 051 1N
374 4.24 0.60 4N
2. FIUYUNFDIUATIUIANIN
1. yundearinuuuianuauysal 4.26 | 063 tly
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3. JundesRua1lnaNYyal 4.10 | 0.54 110
4. ynpnmiianusnzasaansatanlddmsudugudoya 4.16 | 0.58 110
AINEY
5. msdmiudayagunmanunsatiluidusuameiuwuule 4.16 | 0.64 1N
593 4.16 | 0.59 el
3. aweelduasanlnanile
1. LLmLﬁi’hﬁﬁmq"Lﬁﬁ’aﬁﬂma 432 | 054 170
2. WYBIEIANNTEN U IANANR 419 | 0.54 170
3. ﬂ'ﬁlﬁaﬂﬁmmwmuawﬂﬂswuﬁ'mqiéfﬁ 4.29 0.59 41N
4. gnsaiuneaziunvasingliedsasiden 413 | 0.67 110
5. aAmgneiivanldnuasdlaogrmed 423 | 0.62 110
394 4.23 0.59 un
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FTAU
F18n15UsEEY X SD. | ANy
ARty
4. e lEuaInNsTIUYIR
1. waaidengleviafianig 432 | 054 tly
2. LDUAANNTENUY L AATA 429 | 053 1N
3. MSEeNAAUDILEIANNTENU TN LAR 4.29 | 0.64 1N
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a. Yapiadoureaudfansolalunuiensoydnld 423 | 062 tly
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91599 2 Msfnwanuiswelanisdaiudeyanssunsyulunaluzvivuingaiiounseany
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Tunaluguuuuingiaiiouasanuila memedalilawnsumriieniseysng asulasnmsiueglusedu

wn (X = 4.23) denvrsandusiediu nui nguitegsdulvgfianufianelamuiuingiadeuass

audialaeiuegluszauiin (X = 4.27) sesasnfenmaglduasainsssuvdlaeswegluseduuin (X

= 4.26) unsanenn lngsameglusgaunn (X = 4.24) amaelduasainliagile lnunmsiuegly

seaunn (X = 4.23) wagiuyundesuazrwinnminesiuegluseduiin (X = 4.16)
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: 353 ) wazideagululdlumsduunwsennssulusmaumuiuuanad aeprdesivnuideves 33ns Ju
nzlye, 2560 : 345 ) lneldiSnisaunuingy nsewnssllumafalzdndhs fesusznou uwlweendu 3
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Abstract

This research studied Internet network usage behaviour in educational institutions.

Surin Province. The objectives of this research were to 1) study the experience of cyber threats and
cybercrime among internet network users in educational institutions, 2) to study the knowledge of
cyber threats and cybercrime among internet network users in educational institutions. and 3) to
compare the level of threat and cybercrime awareness among internet users in educational institutions
in Surin Province. This was quantitative research that using process with exploratory research. There
were questionnaires which used as a research tool. The populations are students including alumni
Teachers, staff, and school administrators. The sample size was 400 people which used stratified
sampling and random sampling and obtained a proportional number of cohorts of population size.
The results showed that the intermet network users were found in educational institutions in Surin

Province and had experience with threats and cybercrime is less level (79.00 percent). There were
the greatest level of awareness of threats and cybercrime (91.75 percent). Moreover, there were the
greatest level of awareness of threats and cybercrime (x=4.55, SD.=0.68). When classified according
to personal factors, found that the different ages and work experiences had different levels of awareness
of threats and cybercrimes. Moreover, it found that the users who had experience and knowledgeable
about threats and cybercrime in large level were also had aware of threats and cybercrime.
The results can be used to design appropriate learning to prevent threats and cybercrime that are
appropriate for today. According to the rapidly changing Internet usage patterns, so that Internet
users in educational institutions can be aware and protect themselves before life and property are

insecure from further threats and cybercrime.

Keywords: Awareness, Threats and Cybercrime, Cybersecurity, Educational Institutions
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Abstract

This research Objectives 1) to make a lamp from yarn used in teaching and learning
Mathayom 3, Chiang Khan School Chiang Khan District, Loei Province 2) to find the efficiency of
learning management innovation on the invention of lanterns from yarnaccording to the standard
70/70

Conducting the research is divided into 2 steps according to the research objectives as
follows Step 1 Making a lamp from yarn design a lamp from 3 types of yarn and present it to the
experts by using the satisfaction assessment form then look at the highest average of 1 type and
make a lamp from yarn. Step 2 Write a learning management plan. Test during class and an
achievementtestpresentedto3qualifiedexpertsinevaluatingtheTest-Objective Correspondence Index
(I0Q) for teaching experiments and evaluating the effectiveness of learing innovations.

1.The results of the satisfaction assessment of the lamps from the yarn. The experts assessed
by using 3 types of satisfaction questionnaires, the results were as follows:

1.1 Model 1 had an overall satisfaction level of 4.67 (the highest).
1.2 Model 2 had an overall satisfaction level of 4.67 (the highest).
1.3 Model 3 had an overall satisfaction level of 4.83 (the highest).

Therefore, the researcher selected the third model to be used in the teaching experiment
of students in grades 3/4 of Chiang Khan School. Chiang Khan District, Loei Province 39 people
because they were the most satisfied overall.

2.The results of evaluating the efficiency of learning management innovations of innovative
media, lamps from yarn of students in grades 3/4 of Chiang Khan School Chiang Khan District,
LoeiProvince, 39 people from the scores of the test during study and post-test It has an efficiency
of 80.38/81.03, which is an efficiency of the 70/70 benchmark. can be used in teaching in schools.

Keywords : Invention, Lamp, Career,learning management, Efficiency,satisfied
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Abstract

This research attempts to use lean theory to lower product inventory levels while
maintaining suitable customer demand levels and to lessen process flaws brought on by the rough
surfaces of the motorcycle end weight handle WH - 6400. The basis for this research was the
collection of waste data from the production process through research, the detailed analysis of the
issue through the use of cause and effect diagram, the implementation of Lean manufacturing
techniques, including the principles of the Kanban system and warehouse management, and the
study of relevant theories and research to address issues and reduce all seven wastes. The results
of this research shows that, the production process department can reduce striped surface waste
from 2.62 % to 1.16 %. After applying the Kanban system principle can reduce mass production,
reduce lead time from 7 days to 4 days, reduce the products stored in the warehouse from 16,261
pieces to 360 pieces, or 15,901 pieces and reduce production costs from 162,610 baht to 3,600
baht, total of 159,010 baht or 97.79 %

Keywords : Lean manufacturing, Value stream mapping, Inventory, Weight handle
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M19°99 2 JeyaiirfuesesdnsveanseuIunsHaRdunUateuaus s WH - 6400
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UYdda < o & ' o &
v Lan #d7L39 U 1139
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srgznaluNsUSURIA1LASe9Ins (Bu9/T) 1,200 1,500 1,200 1,500
JEEIANATEINITIIN (FUnd) 0 0 0 0
namgAATes (C/0+B/T) (Gui) 1,200 1,500 1,200 1,500
syegnafinseadnsvhaulaunid (%) 98.28 97.84 98.28 97.84
FIUIULATIENT (1ASBY) 2 3 2 3
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funou Inetuneuiifivendeiintugeiign efinnsanainiosasvonds (Defect) wuirludu cNC 2 vdo
fumeumsndsdnia Tevavrends 892 iudevazveadefifntuinniiandefiouiutuneudug way
wuiinannuFesnstunugiiutnUaneusus $u WH - 6400 vesgnédetuiliiies 2,432 Fu / Yu
Immzﬁwﬂ13'«3“@da%umu‘lﬁﬁ’uqﬂﬁﬁﬂmﬁaz 1 ads Ao 17,024 Fu Lwimqrz'lwmémmmaawﬁm%wuéjm
dinUanusus U WH - 6400 ladis 4,755 Fu / Yu wavdewhmsuamfuliluadsdud 7 Yu wihdu
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anurilagtunuanugyiudiiatulunsruiumandstadueugaudailu 7 Wastes iatu 2 Usenis
nane leun

1) Anugaad8a91nnisuand uaniAuly (Over Production) wuluads@udimsigly
nszUIuNIHARTuST T UaBueus Ju WH - 6400 Tu 1 uannsandndudlée 4,755 3u / Tu
wazdosimandmivlilundsdudn 7 Sumw 33,285 Gu wiesevhnmsdditugnduazas dnddlitugndn
Wee 17,024 3 azwdedudnAulilundadud 16,261 31 neusEnasnandudul oliaremindu
nanuiielitusionauazenudosnsvesgnd luiidoramszdesnmsinsuanluadufioray vl
Foaldanelunssuiunsuaadivinniu uazdidomnsiuiidafuiiunnifua nusndulluaudamds

2) Aanuganiesnnsnannude (Defect) wuluduneu CNC 2 vidodunsumsndsdiga &
Youaznanan (Yield) Aild Ao 91.08 uariifovazveadoiindy 8.92 uosarvoadefiAntuinniian
Arugydedenafinnnaruasasvesiineuransarssiugiuliuusudle gty sl
Aermtusunldauaugualid arugdedssaniuonnasilidunuinudadstendonaiudle
LRHIH

dlefnwanmsamanmgsnuitvesiiym (Root Cause) fvhlsvoadeifndulufunouniands
difosnszviunsnantunudinimdnuaneusus $u WH - 6400 iiningeluuuaziiatuldosals 4
Snvarvostlymiiaduediils ImUﬁnm%’agaLLastﬁmwsmﬁﬂwm‘uaqf]mmﬁLﬁmﬂfuiunismuﬂﬁ
HER

3.2 mafnydeyauasAuTunuavesdymiiistulunssuiuniswan

fAfeldvhnmsinuuanfvnusadeysamuedymitiliAnvesdetulunsyuaunissds

Funuguthminuasusus $u WH - 6400 Taefinisusesdefiinduiu 2 Yssam Idud 1) veadieiith
nduingey 2) veudeiiluvhane audnuasdymiinsanulunsyuiunismde lnefiseazdeanisiu
foyarousitoudquisuiafoudone 2563 fuandugud 7
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135U 7 asiuindnvasdgmiiiad ulunsruiumssdsduanududmdnuansusud
U WH - 6400 ﬁﬂ/‘iﬂﬁ"ﬁummLﬁmﬂuaaLﬁﬂ;ﬂﬂﬁﬁﬂiuﬂiwmumsmﬁm dofsusuusinamendefiiniuly
anwmui’]mmauq ‘wmﬁjmmwaqmaﬂsmumaﬂiumumimammmnamﬂa 1) Jgyn1 @ 31 mm @Arane Ao
4,965 o ms‘d‘w 3.25 2) Ugyt1 @ 31 mm [eun A 2,934 u miﬂm 3.26 3) Ugyy1 @ 20 mm AN
ae Ao 1 531 ﬂuu muam’luiﬂ‘w 8 muumaaﬂﬂﬂmmmmmwmaswwﬂmnmﬁmmmma Uy @ 31
mm franefizuny wmwL*UuaﬂwmvﬁmmwﬂmLﬂmamamﬂmaduﬂs LUIUASHAR Lazsiin1sunle
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Y]

wiazasaazlivhiuenauusnnluvdetiosly dwmavhliinismemsauiifiummnluiuiuidunuuas
wwaiugiuitunuuardailldlumandsorsunninviednuse mnelunisndsdunuazdoseded alu
nsndstunuuarlunmandsiunuasdesnisiunusasaina ninnumtieiesivinnisnamasaiiands
yansnsaaauluiln liunuiiinans
3.3.1 ANwngufhagauie

dioantymueadeUsziaminnuaslu Sunuduuatswsud WH - 6400 {3devinnsfine
sATeves Lonna viuns (2560) Fdddnnseenuuunismaasadauiamelsauuuamsziu ( 3° Factorial
Design) ftladeilifnwey 3 Jade udariiadedl 3 seiv loun mnuisiseu santeu uazanudnda lag
MAUAAINEITOUWINY 3,500, 3,800 wag 4,000 58U / min. ns1deuindu 0.1, 0.2 uaz 0.33 mm. /
59U WagANUANTUNTAAWINAY 1.0, 1.25 WAz 1.5 mm. Kan153eNUINN190INITAIAINUNETURIVEN
%wuﬁﬁzjmmiﬁmumwwwmﬁLmaﬁmam’nuﬁaiauwhﬁ’u 3,500 50U / min. 8n5 10Uy 0.20 mm.
/50U warAnmanlunsdainiy 1.00 mm. Avnsdmeifnarududfivzandmiunsdaidou
Fusn fennuvefteglussduiignddosnisliiiafiaane fududideldidmnivesfumya
dmsunsdadoulunaassuiuldluduneud 6 Ao nandsdusagd Tnsviniamaassusuldiumi
\A3DINGUUUSHILR (CNC Lathe Machine) FEMCO u HL-25 Tngvhmsvianesitavin 30 A%y 9intuae
thiunusmageumAeIe R easvestag (Roughness ; Ra) WMl vesianey
Turs 2 - 6 luaseu WurmAnuneAadsiinsstumagnitmun uadlidnfmeiitunu dafuide
FahAmiiwesiludnhinnsgiunisaiunun1eyinieu (Operation Standard Control) Lielvisant
nuwazninuiiuumsnsujiRnulvluiiemadeiusesifuinsguientu wasinmsusuldiumd
nuasslunszuaumsnanguihminuateusus $u WH - 6400

3.4 @uawImsn lukasUSulselnewnfnuuudu

ndaanAnvinazifususandeyai ldainununimnszuan aauansanuzdagues
nszUIuNsHARTuUR I TnUAELEUS Ju WH - 6400 wazanmsAnwanvnseazideavestomd
WliAnveads fdldhaueieuasiumisunsudloviulsidnsuunaauuuauioaianuerliun
mhenuiiistedasihiaueneandenvestiymuazuuamslumaufludfudgedsd

1. sflumsudlalagldudnnisszuu Kanban sidsannsiudamainmsienesiuagAnwiiu
%;&a5ﬂwmmaﬂf]zymﬁﬁﬂﬁl,ﬁmmimam?mﬁﬂLﬁummﬁaqmwaaqﬂ@h danaviTliiinAnugaydearnnis
naniuANd T (Over Production) wdai3deiliimdnnisszuy Kanban idunldlunisudlalom
Woaniiuilun1siiududninds ans1usu Stock ivi adrewnsgru Auivhauldtaay andilsne
Stock a4

2. a1 unaukarIsnsufoRau (Work Instruction) iitelimnanulsvsuluud

e
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o 1
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"

Toollife N15tE9ULAS B9llan1SHER tdu Tun1shabusd eeaeniu 1 Tu lun1sdnduanulanaruni Ju

ww3ulleldlun1sinTua wuu Drawing luusiagnsyuiunsndn wazlunisasaunsgiunisinauilay
vandle M3feAAsT wazdnsnistewvesdianddidumiinivasduinnsgiu

4. HaN1333Y
4.1 wanmaaniiunsuiladiuusetym @ 31 mm Raane

nsafiunisuileliulsdaym @ 31 mm a1y framsthamsdmesilddmsunisda
\deuluusuldiumiinied eesndauwuusnlusi@ (CNC Lathe Machine) FEMCO 31 HL - 25 Tnglunnsuu
Armsflmeslunisiadoussusulaewantiang ludunoud 6 nisnasdnsa (Machining 2) A%un
ANI5ITMBSVBIAIULEL 3,500 50U / Ul dns1tlauwindu 0.20 1y, / SoU wazAnuanlunsiawiniy
1.00 1. Mnmahewsiweslunsiadeuluuiuldtuniiedesnduuusaluli® vlinszuiunisudn
Fusmduiminuateusus fu WH - 6400 Tutumeud 6 mandsdnsa (Machining 2) fnsvhamdiatu
ezl © 31 mm fae luouinduresdelisiuiuanas Snvariunuiounazndinis
Usuugsdauanslusui 10

JUN 10 ([@e)ruanud @ 31 mm Baeneudiulss (131) Funuiliviedym @ 31 mm fang
naaUuUse

HIdevinisTiusteyaveadetdaymidiaslunseuiunisndnainiiounnsiaudusiou dulax
w.A. 2564 nan15UTuUTe Inglutiafeounnsirufafouivian fuunanisndaviaiun 328,348 Tu 1lu
USunaunsudniiiinduannasausnivinsiiudeyatia 138,664 Fu waznuvesdoiiniuuiadudedey

'
a

11,794 B wagidovhans 2,673 $u suswiueadeiiing uimun 14,467 Fu Aadudosas 4.41 910
USinmnsudaiaan uasnuidnuazvestymiiiatunniigslunszurunsndnduimiinuatousud
$u WH - 6400 fvilitunuiavendemnniian foswazdenilami 15 anmigwm fae fe 3,811 Fu
Anududosar 1.16 MNUTINANITKER TN
4.2 wansandunisuilteusulslagldndinnnsseuu Kanban

ustashi Jayeyrsundly (2560) N3 S¥UU Kanban vieszuuiadunsduiunisiiaeyinng
KAnALATIFBINNITRsgnATlasunIanTineAlaasdunisnneuinnssuumsnountiidy
wazazyinsndenuildidnoeuluwindy il eflazanaugaudeainnisndad urniiuly (Over
Production) aziiuldiduisasdudiitmunmandniimngaunusdiowardmanoludinaivaud
AsnaTivanzaumuiuitme v Etmualivdanvauanadesnmsivanzan Tnednsduiunis
UsuUgauAlauuugedd
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1. daviUnsAutsdandn (Production Instruction : Pl Kanban) i udafiuandlaionisnén
uisnusisinisvesgnAdlefifuidmdndaduniaensndniuaenisnaniaesndndunumududs

dadnyintu Awanduzun 11

armANpowE |
NLTROL L VISUAL

Ul 11 A3 Kanban &es@nTusnu WH-6400 waz naeslddns Kanban Post Production

nszurunisluavesnsldszuy Kanban vesussniaeg1ai ousuldlunssurunisndnls
AsvUIUNSRARTINSTURATY waziieannisnanadazang (Mass Production) WileUsendaitudily
msdaivaumands Yszudadunulunsdaiudud Tngazihszuu Kanban wWhanldlunszuiunisuda
TnedinseuIumsinauessyuu Kanban LLamé’qgﬂﬁ 12

‘L nezuaunslvazas Kanban
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A o o o o a a vo & a o

Wadin1sdrsyuy Kanban wsnldlunisaniiuniswds awnsaudlelgmiladsil de andiuiu
ke < 1% X Ao Yo . % ) a Y G
Funuluaden af1auasgruiuivhauladaauan Lead Time adld 910 7 Ju wmde 4 Tu ananldanelu
AszUIUNMIHARAIIN 7 Tu Anlu 162,610 v wide 4 TAadu 3,600 v anelddelunszuiuns
HARas 159,010 U

4.3 MyUsziuUseansuandinsuulsnssuunsHanduntnUaneuaua su WH - 6400

NToyANTTUINNITHARGUUMTNUA1BUEUA 31 WH - 6400 #dan15Usudse thandai

wHuAINNSELARNAIRARIEn U I Tunaan1sUTuU T wiaunsUseiliunansaniiung Meddinnaans
vosdume Sevazveudy Lead Time Tunisdndslvifiugné wasd1uiu Stock 91nnsusudseanssuiums
nanguihminUatewsud Ju WH-6400 Iagnasiadunnnszuanmuauanidagiundinisusuussduans
Tugui 13

s

7 8 avuit 1 unsrAu - fgueu 2566



Industrial Technology Journal 53

Production Control

100 1éw

@ day)

JUN 13 URUAIMNTELARMATLARAIENUENRIUTUUTIvRIN TR UM SHARTUUAIN TN Uaeuaus
(Weight Hand) 31 (WH-6400)

LLNumWﬂizLLa@mﬂ'wLLamnaamzﬂ%’uﬂqwanmsmumiwam%umuﬁmﬁmﬁﬂﬂmwauﬁ U WH -
6400 10un151155UY Kanban Wasnldlunszuiuniskan wuitanansoaniesazveade (Defect) ludu
CNC2 ni3etunounisnasdnsann 8.92 18y 4.73 fiSevavvenduanawsiniu ¢.19 uavaunsaifiudosas
Namamﬂu 95.27 LLa“‘WU’J'wﬂ%mmmmé’mﬂ15%umu¢7m§mﬁﬂﬂmaLLaum‘ U WH - 6400 vasgnasiedu
meu Ju a, 210 w/nu‘imEJﬁ]mwmiwawumumummﬂﬂmaLLaum U WH - 6400 Twﬂ’uaﬂm 4 Juse
nYs f016,840 Tu wdenansuanAul luafenadsdudi 360 Fu anasarniiiuis 15,901 Gu lagan
AlgI1elunsEUINNTHEANAIN1TUTUUTIMALYaIIN 162,610 UM e 3,600 U anasie 159,010
um Antdusesay 97.79

5. afiusnenauazauna

31NN13ANYINUIINTEUIUNITUUR MUl uLdasAansTun1HEn é’aﬁﬂ’swmqﬁyl,ﬂa'ﬂl,ﬁm%uiu
NzUIUNSUHURU ?fmaqumﬂéﬁmwwuLf]umqu:ymmﬁLﬁm%umnmzmumimémﬁwm 2
Uszian ﬁammqﬁyLUéWLﬁmmﬂmiwémmLﬁa (Defect) LLazmmqmeﬂmLﬁmmﬂmiwﬁmﬁmmﬁulﬂ
(Over Production) datugfifeldvhnsiinsngst wuumadlalnedseasondsd

5.1 Augaanilesninnsndnaiude (Defect) 9nn1s@nwIUSUUTINsEUINNSHAR LA
ﬂ%mm%aaLﬁ‘amﬂﬂigmﬁamsﬂ,umxmumimam%yumuﬁmfmﬁfﬂﬂmaLLauﬁ JU WH - 6400 lagdinsent
mﬂi’jaﬁ’aﬁuammn’]wmaqﬁﬁumu Iuﬂsvmummﬁaﬁm%‘waq%umuﬁmfmﬁﬂﬂmaLLauﬁ 34 WH - 6400
LwamiﬂamiamﬂsmmmLaaﬂmmmmamﬂmﬁmwauaﬂaumﬁﬂﬁwﬁﬂusvavnm 3 1o UTU
msmama 189,684 T wuuTinavendeiidullamiaaisde 4,965 Fu ﬂmﬂusaaav 2.62 :nUTu
n1sKART VLA wazifleldvinisusvsaudlennisfnvimgud wazawidediAeidesves Tnenisi
ﬂ'mﬁﬂﬁma%ﬁ'mmuaﬂumiﬁmLﬁauu,auLﬂummﬁuLﬁmﬁuiﬂﬂ%’ﬂ“i’fﬁuLﬂ%ﬂﬂﬁﬂé“miuﬁaLﬁaﬁﬂmiﬁm
Laauwmu mulmwﬂammmsmawaammiﬂswiq fio 328,308 u veudedaminansdamueg
3,811 T ﬂ(ﬂL‘U‘uiE]EJau 1.16 mmhmmmimammwm waziilelisuiuuiinaveadeiidullagmitiany
nauUsuUse 4,965 fu waznawitnsusulse 3,811 B fUsinaeadeiiduiyvitasanasii 1,154
Fu wimndleisududesaruTunuveadetyminas mm%mmmiwﬁmﬁwmﬁauﬂ%’wqﬁa%@]aaz
2.62 uagndaiulgredosar 1.16 ‘wudﬁaﬂazﬂ%mmmaaLﬁaﬁmmﬁamaamaﬁaaas 1.46

5.2 mugalad 0191nn156EAA u1ALARLY (Over Production) wuluadedud Wstwﬂu
ﬂ3”mumimamumumuu’muﬂﬂmEJLLaum 34 WH - 6400 Tu 1 Juanunsondnduenlans 4,755 Fu / Fu
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wazdoshmandmAvliluadsdud 7 fu 90 33,285 Tu ilesevhmaddiiiugniuazas fnddvitugndn
Wi 17,024 Fu azmdenan Saeiiuliluadsdudn 16,261 11 ndwin1susulselagldnannisssuy
Kanban Lﬁaamﬂ'%mmmimamﬂ%axmﬂa] (Mass Production) an Lead Time 84910 7 Ju &0 4 Ju way
'1/?1mimﬁmmummﬁaﬂmiﬂuaﬂaﬂﬁw wudwﬂ%mmmméfaﬂmiﬂ?iyumuﬁuﬁmﬁﬂﬂmmauﬁ U WH - 6400
suaqaﬂmmmw:wmu Wu 4, 210 Fu/ auimmummsamawmmmummﬂﬂmaLLaum 34 WH -6400 Imu
anAn 4 Susionds e 16,840 Tu wdenanduei Ul luafonaddud 360 Tu anasanLBnds 15,901 Hu
Im'&Jamﬂﬂfzjm‘cﬂ.uﬂixmuﬂ’ﬁwammmﬂ 162,610 U @8 3,600 UM anas 159,010 U Andusevas
97.79 Fdlsmadmimsandldsrelunszuiunisudnas fdaguil 14

230,000 ANugYEs (un)
200,000
162,610

150,000
nnuqn_nfrunnm 159,010

100,000 Anithudouaz 97.79

50,000

3.600

Aoz nasmiliuly

JUN 14 waansnisanaldanglunszuiunmangn

6. Taiauauuy

31nMsAiueu vlnulun1susuuTanssuInnsnanlaen 15l ANLUUA LA UENNTS
Arnnssugeamnis sUszgndldlussdnsiu awdeddsuausiudennnndinny wazdesiitmune
ity Sazduudinmsuivlgaasldnalifviniias uazdilanusindnlumsdiidun uas fens
wistuvasgshvlutiagtiuhlimagramnssunisdndes fudfiemnuogsen fuiundnnimnaiiu
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Abstract

The research of the efficacy development of Napier Grass briquetteshredding machine
thatsuitable for handling and extending of Napier grass life ofBeef cattle community enterprise in
Surin.The objective of this research is to develop the efficiency and transfer technology of the
Napier grass shredding and compression machine suitable for Beef cattle farmerenterprise in
Tambol Muang-ling,Chom Phra District, Surin Province. The research methodology has prepared for
teaching and transferringthe knowledge about basic of technology principles, safety, maintenance,
evaluate technology, acceptance and transfer the knowledge to develop the new job and become
to the Learning Center.

The experiment found that the average optimizes operation of Napier grass briquette
shredders is 2,900 rpmmotor speed, 725 rpmconveyingspeed and 30 degrees blade anglecan chop
500 kilograms of Napier grass per hour. The 2-3 centimetersNapier grassaverage lengthcan be
compressed into a cylindrical briquetteat 270 kilograms per hour. The suitablediameter cylindrical
briquetteis 152 mm for handling and keeping moisture in Napier grass for silage storage. The2-3
centimeters Napier grass length after shufflingis the size that the cattle can chew and the cylindrical
briquettegrass is convenient for closingor sealingto prevent moistureand keep for 3-4 weeks. Then
theNapier grass briquettewill become silage for ruminant feed.

Technology acceptance assessment results on the machine process of Napier grass shredder
and briquettetechnologytransferring is suitable for handling and Napier grass life-extending for
entrepreneurs of beef cattle farmer enterprises in Surin province. The research found that 50beef
cattle farmers were satisfied and accepted technologywith an average overall score of 88% and
self-assessment results on knowledge and understanding of shredder technology with Napier grass
briquettes at 86%.

Keywords : Napier Grass briquette shredding machine, handling, life-extending
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Abstract

The purpose of this research was to development of smart basket system with RFID
technology, applied to identify products within the store to facilitate the store and its customers
to check the price of the product, total purchases and In-store product list via the web application.
Instead of pressing a calculator or taking notes by hand Resulting in saving time in recording or
calculating the total product price and allowing customers to assess their own expenses before
actually paying for the product. This development includes, 1) Store application for adding items
within a store where only the store owner and assigned staff can define and add items, 2) web
application for customers to check the list of products in the store. and the total amount of
products that customers put in the basket to prepare for payment Both components are linked
with a database management system developed by the researcher.

The results that, it was found that the smart shopping cart prototype Can actually use the
shopping cart can transmit the product list data within the basket wirelessly between the ESP8266
Wi-Fi module installed at the basket and the server at a distance of 0 - 15 meters. The result of
checking the product list between the Reader and the RFID paper sticker type tag. Can be checked
at a distance of 1 - 4 cm. The system can display the search for the product list. and calculate the

total amount of items payable within the basket correctly.

Keywords : RFID technology, Node MCU, Smart Basket, Web Application
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Abstract

The research objectives were 1) to develop the learning media for transfer agricultural
technology in producing the natural microorganisms, 2) to transfer the technology, and 3) to assess
the satisfaction of a target population, 1,120 cultivators from Tambon Ta Khong, Sangkha District,
Surin Province. The research tools included the learning media and the satisfaction assessment
form. The developed media was used for technology transfer by group workshop training method
following these steps, describing the theoretical knowledge, showing the mixing technique, and the
participants mixing practice. After that, the participants complete the satisfaction assessment form
on technology transfer. The describing statistics used in this research consist of percentage, mean,
and standard deviation.

The research results found that 1) the learning media for technology transfer consisted of
handbill, brochure, and the Microsoft PowerPoint presentation media. These media could be used
for presentation, review the topic about the various natural microorganisms, and interpret the
meaning that, easy to target group access. 2) understanding and gaining knowledge along with the
practice of mixing microorganisms from natural materials. The natural microorganisms could be a
mixture of products produced such as hormones, organic fertilizer, insecticides, deodorants, and
herbicides. In addition, the natural microorganisms are profit for the cultivator to reduce using and
cost in the agricultural chemical products expenses, gain the quality product with non-toxic through
the safety procedure that is an advantage both of cultivator and consumer even good for the
environment, and 3) As a result of the satisfaction assessment on technology transfer from 977

participants (89.02%) found that overall satisfaction was at the level of very good (x = 4.54 , S.D.= 0.50).

Keywords: Media Development, Technology Transfer, Learning Media, Microorganisms
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Abstract

The analysis of solar pumping system models for agriculture aimed to design and develop a
solar pumping system for agriculture, analyze the system’s efficiency, and assess its worthiness.
The results of the means test, which was conducted for nine hours from 08.00-17.00 Hrs., were
analyzed. The design included a solar pumping system that was submersible, centrifugal, and
reciprocating. The operating efficiency was tested, along with an assessment of its worthiness
compared to an electric pumping system. It was found that the efficiency of a 1,100W submersible
pump had total generated electric power of 10.82kWh/day and total pumping rate of 37.85
m’/h/day. For the usage worthiness of the solar pumping system compared to a 1,125W electric
pump for a period of 25 years, the total expenses of a submersible pump cost 124,000 Thai Baht
whereas those of an electric pumping system cost 416,400 Thai Baht with a payback period of 4.5
years. The 350W centrifugal pump for the ground pumping system had total generated electric
power of 4.05kWh/day and total pumping rate of 64.75 m’/h/day. Throughout the period of 25
years, its total expenses cost 48,400 Thai Baht, whereas those of an electric pumping system cost
121,900 Thai Baht with a payback period of four years. The 250W reciprocating pump for the ground
pumping system had total generated electric power of 3.47kWh/day and total pumping rate of
22.58 m’/h /day. Throughout the period of 25 years, its total expenses cost 49,200 Thai Baht,
whereas those of an electric pumping system cost 115,900 Thai Baht with a payback period of five
years. Thus, the analysis of solar pumping system models for agriculture helped agriculturists to

obtain data for their decision-making on selecting a suitable solar pumping system.

Keywords: Investment Value, Solar Cells, Solar Pumping System Efficiency, Solar Pumping System
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Abstract

Soil slope failure is a common natural geological hazard in tropical countries, including
Thailand. The general landscapes of Chaiyaphum Province consist of forests and mountains. Most
of the areas are complex mountain ranges. Some roads, which run through hills, during rainfall
often encounter slope failure issues that lead to significance and economic loss. The objectives of
this research are to determine causes of slope failures by considering safety factor of slope stability
based on case study of Highway 2159, Chaiyaphum - Huai Yang Dam section at Km 27+700,
Chaiyaphum Province. The analysis was performed according to the Limit Equilibrium Method (LEM)
and Finite Element Method (FEM) utilizing “Slide 2D” and “Plaxis 2D” computer program
respectively. The results showed that safety factor of Limit Equilibrium Method was approximately
3.14 percent higher than the Finite Element Method, and the main factors which affect slope
stability are water flowing down from the embankment onto the unprotected slope, causing erosion
at the toe slope and gradually spread into the main structure and pavement layer. Reinforcement
by Rock and Wire Mattress method was chosen as it increased stability, improved drainage efficiency
along the slope, and reduced risk of erosion. In addition, Rock and Wire Mattress can be constructed
easily and quickly as well as adopted in difficult construction sites and utilize construction materials

and local workforces available in the area.

Keywords : Slope failure, Embankment, Limit equilibrium, Finite element
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151971 1 Parameters Soil Type Test (Rufianuzuunf)

Parameters Soil Type Back Fill Top Rock Gabions Unit Remark
Slope(CL) slop(CL) slope(SC) Granite
(Soaked)
Dry Density 19.2 19.4 19.3 27 22%% kN/m3 Tested
Dry Unit Weight 19.1 19 19.2 27 22%* kN/m3 Tested
Wet Unit Weight 20.8 20.9 21.2 27 22%* kN/m3 Tested
Cohesion 10.6 19.2 15 55100 300%* kN/m2 Tested
Friction angle 27.77 26.36 28.82 51 J7** Degrees Tested
Young s Modulus 21000 21000 24000 5.00E+06  4.00E04** kN/m2  Joseph E. Bpwles.(1988)
. . Kulhawy et al.
Poisson s ratio 0.35 0.35 0.35 0.27 0.30%*
1983,Budhu2000
Horizontal Parmeability ~ 8.64E-04 8.64E-04  8.64E-04  B.64E-08 8.64E+03**  m/day Whitlow 1995
Vertical parmeability 8.64E-04 8.64E-04  B.64E-04 8.64E-08  B.64E+03%* m/day Whitlow 1996
** Rock Mass Classification (1999) (ASTM D 3080. 2014)
M19199 2 Parameters Soil Type Test (AuiiAuugs)
Parameters Soil Back Fill slop(CL) Top Rock Gabions Unit Remark
Type(Unsoaked) Slope(CL) slope(SC)  Granite
Dry Density 19.2 19.4 19.3 27 22%% kN/m3 Tested
Dry Unit Weight 19 19.1 19 27 22%%* kN/m3 Tested
Wet Unit Weight 20.8 20.9 212 27 22%% kN/m3 Tested
Cohesion 29.2 247 27.3 55100 300%* kN/m3 Tested
Friction angle 30.32 30.27 33.87 51 37 Degrees Tested
Young s Modulus 21000 21000 24000 5.00E+06  4.00E04** kN/m2 Joseph E. Bpwles.(1988)
Kull t al.
Poisson s ratio 0.35 0.35 0.35 0.27 0.30%* whawyeta
1983,Budhu2000
Horizontal .
. 8.64E-04 8.64E-04 8.64E-04  8.64E-08 8.64E+(03** m/day Whitlow 1995
Parmeability
Vertical parmeability  8.64E-04 8.64E-04 8.64E-04  8.64E-08 8.64E+03** m/day Whitlow 1996

** Rock Mass Classification (1999) (ASTM D 3080. 2014)

4.1 HANTIATILADYTAINVDUTIAA

4.1.1 nanmshaseiaiosnmeesdaainielusunsy Slide waglusunsy Plaxis 2D l4Uaya
AuaNUAreRuNANTLUNG Inefidianleliadnsdiunnulasndievesiiuianuiuundviniy 1.411
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WAz 1.368 wansuAINg 5 MuaIsUTMandliiuINEilAdns1duAINUaRn S uLINNTRNUIILAZAINT
EUTURINUUALIN 1.250 (NAVFAC DM 7.01. 1986)

FS =1.368

LWUSWNTY Sude lUsunsu Plaxis 2D
JUN 5 HaNTIATIEA ian1ieANTuUng saglusunsu Slide waglusunsu Plaxis 2D

4.1.2 Han1siesgiiatiosnmveudainselusunsy Slide waglusunsy Plaxis 2D Tdtoya
qmamﬂ’amaaauﬁmm%uqa Im‘aﬁLﬁ'?ma’1mzﬁﬂ'wé’mﬂa'*;ummﬂaamﬁmaaﬁuﬁmm%uqawhﬁ’u 1.138 uay
1103 uandlunwil 6 pudrdudnandiifiuinasiindandumiuasafodosniunmsidusiiidimue
14 1.250 (NAVFAC DM 7.01. 1986)

-

\ FS=1.138 FS=1.103

TUsunsu Slide TUsuASY Plaxis 2D

JUN 6 HaN1TIATIEMTEIA Nan1IzANNTUEs Melusknsy Slide wagluswnsu Plaxis 2D

4.1.3 namsiiseiiaiesninvesdeaiamelusinsy Slide waglusunsy Plaxis 2D T4Uaya
@mﬁmﬁﬁmaa@uﬁmmﬁuga IuﬂizﬁﬁL%ammgﬂﬁﬂLsmzsﬁaL"TLJumi%gaamuagmmaqmﬁﬁammmwﬁuﬁﬁq
Tuauu

Fwanmslarviatosnmuendain wui adnsduanulaenduwintu 0.821 wag 0.781
wanslunindl 7 sy ieifavuumsitifdesanantudes q dglassamdnaudeduions
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wandl M iuINATRTIdIuANUUABAS BN AR T U A19UA LT 1.250 (NAVFAC DM 7.01. 1986)
wansliiuindinuaenedasivaunAgiuiuali

FS =0.821 FS =0.781

FUN 7 namsIATsiilanaigniniezan1izaudugs aelusunsy Slidewaylusunsu Plaxis 2D

|
FS =0.953 FS = 0.898

UM 8 nan1s AT e iiBemaTignineizikarana1nauiaduRmsaneaEugeelusunsu Slide
wazlusunsu Plaxis 2D

18 116 . slope
s e 108 - y = -0.0877x + 1.8489
16 L0 el 150 R? = 0.9988
% 1.61 -...,::-.-.._-'. 141_
3 14 1.52 1507, 134
° y =-0.0417x + 2.6164 137 : ..... 1.24 -
S 12 R2=0.9915 | . el ‘ 1.14 o Plaxis
g1 126 @ 106
T 119 o8 aslide
- 111 e

! 1.04

20 22 24 26 28 30 32 34 36 38 40  Degree
3U# 9 nan153kAT1E9 parametric study ¥ A1 slope Aaelusunsy Slideway Plaxis 2D

s Al 9 AsnuTuaIaBeafiianuataduy (SLope)LﬁzJﬁ'fu (AF28231UaNAY) dINaD
w@desninannAunsiisnasesiesdaiau (Mooltatong C, Chairatanangamdej G,Poungchoompu P. 2017)
(Hamid Fathi Shoob, Amin Nooralizadeh & Hamed Zamenian. 2017, Mashhour, I. M., & El-Marassi,
M. A. 2022) Lﬁaamﬁumqgﬂﬁ“fmmzmnﬁmazauLflunmmuq quandu mMaimuaindu intudes 9
wuinsdleuanndu fidndru szogsudoszozisionnin 1Adndumaaondoazogseiuiia nin
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naTwazilesruseTzezRiaanit 0.30a1RuMu ManinmMITRlFInmSaTduauUaende
HeeninlagwiulainAnuaindu (slope) finaror1snaumuUasfodiuil maauLreRuiing
Aeadnadimuduinn Adasdiunnuasedodosaniommiminuosiimuaintuewasiiiiuse
Tthueing (Gravitational Forcelunifigadas damsinmnzazsiliiguin snadisvesdufuasuulasaues
feliAnNMTITATesRuAY MNHANSANYINUINITaunalndiniimgandisinlundduuiussunuiosas
3.3 wavAn R? Aildwindu 0.9915 way 0.9988 ALAIRU

wwnensUSudsauily nsuidymiaiiesnnvesfuneuiioamiamais 2159 aeutugi-mees
6 7 A 27+ 7008 udedeAENs Aeasatunandeu (Gabion) waviaSundesaInmTELInmsa 1

adaa =~

Fe7idennavmnzanilssnainduiivuelngiud deadslidnvarnssiinereindonisidnged
Snwurgeiuduning fausunse Feiarsannsuditgmdeiimaneainetunandeu (Gabion)
LAZLESUNABIAIARM YU VN TANTLLUULIATFIUNTUNIINEIS STABILITY AND EROSION PROTECTION
(Department of Highways. 2018) LLawjﬁamiLLuzﬁwLLf’ﬂmﬂﬁ%é’NﬁwmaLLazﬂmﬂ?{auéf’maaL%qmm
YBINTUN1IMA (Department of Highways. 2008) LﬂumiLLFﬁJz.ymﬁa3"Laiiumu@ia‘ﬁuﬁmﬁﬁ’&%amm
oAy Ithveadsannldzeul 2 uastaglunisroadsdediogluiiug

navsaIAAUeLLINIYTa (Rock and wire mattress)

NaBsAINATBIIMISE (Mattress) @599 wiuswrednifugy uniden dstindeadde aan
winiswinindeudeny indeudsnsanauegiiien (AL-ZINC) uagiadoudang@vuiis 1udu ndesanan
PIOULTINTAFTURIES unsdudng unsiutans unsdulneunsy uazkidandesaamaneazgn
wautesousiulaozunsy Aszos 1 1. muanuevesnas szdisunszdaiy enrmuduses
naes wKumBusas iy Uszneutulusuiindoniui Senaudhnufsiundenndeu wifliundes
aene wazaaildidnndn nssanandeadutugdeiduiiussuunlasanaieldlunudety nsin
@A 9 Muuseus waznslvatsuveaildd dandesarnntnevhuiiiiulasede ufugae
weys Jostunisiananevienisindoudivesuiadiu liunisifiuuseiumulidudeas Wusdu uandy
A 11

s oanes ROCK—AND-WRE MATTRESS

¥ 5%
R -

VARIES (SEE TABLE

ROCK—AND-WIRE MATTRESS
DIMENSION

GEOTEXTILE, WEIGHT 200 g/m2 (MIN.)

COMPACTED SUBGRADE, LAB CB.R. > 8%
VARIES
(SEE TABLE 1)

Gabion

12.00 34 Toe Slope

gﬂﬁ 11 UShiuivhmsiasumunanideu (Gabion) wagnassainnynauuyinga (Rock and wire

mattress)
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HANTIATIBTUUIN N TUTUU AR TN INTDUTIA0

1. HAN1SILATIEHLAD 8TNAINVBUTIANAA1YNISLESUNE BIAIAMIT18UUNINTE (Rock and wire
mattress) [33] #elusunsu Slide wazlusunsu Plaxis 20 lideyanmandivesduiinnudiugs Ineiids
amazfiasnsdnanulasndovesiufinauund whiu 1.449 uaz 1.270 uaadlunnil 16 audsuds
wansliiiuinaviadnsdiunnuasnfounnninnasidusiimvualsi 1.250 (NAVFAC DM 7.01.
1986)

FS = 1.449 ES=1.270

TUsunsy Slide TUswnsy Plaxis 2D

3UT 12 mamsliaseidaainmensiasunisneasmunandeu (Gabion) way

LESUNABIAINNNBwUNLSE(Rock and wire mattress) A3glUskAsH Slide waglusunsy Plaxis 2D
NANISIASIEYTI@IANUINLBLESUED 8T N LN Uy (Gabion) WaslE@SUNaRIAIAMIUNY
= 1 Y ! LY . N 1A ! . a X
wunisaawLuladAgnsduauvaendy vedlusunsy Slide axdiAnfigandn TUswnsy Plaxis 2D LA
e auiulaTe WaAnNIZUINNISNISHIAMNZALLANTY NIStasSUERssAINee NNy (Gabion) Wway
LESUNADIAINNNUNLUTLTAIE TR LLEDYTAN WuUsEANS Mnlun1sseunsinaenwLITaInanaAINy
LEB991NNNSNANE kariiA1ons1dIuANUUasnfsRIunMgAIANNUaRRN BRI rUA LY

5. afiuTenauazaUNa

PnnsAnwvntywiatissamdaiaiufumdiiansisilunamens 2159 nouteil-vigens
1 71 nu.27+700 835 aunaTadinuas I8 Inluddauns wansliifiuiniBaunadadindid1gendnisiv
luddfiuuduszanndonas3 14 mnmsiiensiafiosninvesdainfudumiimsfunfvazeutu
a9 nudnafssnmdsanavesuinadvmsdnnianas udldldeglussfuiitngrauilidsaafions
'317&1@aﬁﬂﬁaﬁﬁmﬁﬁwaﬁaLaﬁaim‘wmaaL%ﬂawmﬁuﬁaﬁﬂﬁlmmmﬂﬂ%LamﬁfumﬂLLé’aaquL%amﬂﬁhjﬁ
mstesiu vlinnsinenzezsuduiivaiedain (Toe Slope) ez gnaudluglassaimanauti
Fufiama Tasuumenistestumsiiuannsdestudlilifudiglasadadsan fsonmazdng
Fnszuumsssvisthild samsfanisdostunstamzuinadatsidaain (Toe Slope) daduruiunis
BULInTasNTVEIEFTe IR MeAnwildieneidoyafiufundoyaanmiuiluauuaz s
WAsn @S saufunanIsAnuiiisados ludaesgusuumardinseinginssun I UAlagld
Tusunsu Slide waglusunsy Plaxis 2D wuiv3snis neasrsiunanidou (Gabion) wasaiundesainm
Frouunnsa Wuisnmnzaudesnaintuiivualng tufineaddidnwasmessdinersnsonis
\idsdidnuargeiudunting farwduase JadeniBnsiatundesainniiiounnvsa dadunisiiy
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euazsanss Tanudavgu awnsaldiuiuiineasefionnts Janlunisneadsdaiegluiuiivasaunse
Tguluiunle

6. UaLauBLUL

6.1 wepnssuvesAudunginssufideutredimuadududeou fufulunsieseimsasdumi
Uaanst (FS.) tleaznsuiiswesauaindutazuuivesnmsindeuiswsadsan mslinguiaugadiie
uidmndesnmsnauiiimeandeedifianududeunindetu mslinguilnluddaume iesanldem
wdsilflunsdassaziinnmusirisiusgrswnndmguiaunadninazdoudneiazlsigeen Faumnsinsan
nquilnluddaiuuifgannitlunssiaowuayiase InsfnadwsileonuniuiialndiAsafty

6.2 MsAnwiiNAuAsTIassAuiiinuvaInvats wazgUuLvesniusTIMAfiLsun N1 iy
gonly 5’33J‘1?1’5ﬁ§1JLLUUmiﬁJ®L‘U’]3‘Mﬁ’1&J 9 gULLUUﬁLﬁWTTu Bsaglsmsuisavndnuazvainsitivesiuus
siauarsUuuuunneiu eannsaiiududeyafinsanfnwnasudladgmiiornasiatuld

7. inAnssuUsznA

YoUBUAM ANFUIEN AzU wazAueata Juns ilervgiuimnssussdnaia 1197
dsnulunmsidy  wazvovounaudmiing nsumimvials AdiemdeiFosan i deifudaegsiuie
ilunageu warlideyausy Ifuiigafivhnisine uazveuguuminedomeluladssunadau
Ingnumveuiy fliruemdouarsnnsanuazanlunside
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HansAnwasRUsENauTRusTINANNUaanstlusEULgRaMNTIUMINER 6 B3AUsENOUMEN
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Iinseiidsannesnauiadufiinanetmusssuanulasadeldaunisfe Y - 3867 +0.211%+
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AoTausssuauUaensiuet it dfmadfTisedu pvalue = 0.05 91nRan1sANwITINaElodn
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Abstract

The objectives of this research were to study the safety culture elements in the
manufacturing industry and to analyze the relationship and predictors of effectiveness to safety
culture in manufacturing industrial system by utilizing a cross-sectional analytical study method.
The research sample group was entrepreneurs and officers related to safety in manufacturing
industry that were selected by simple random sampling method which determined the sample
group of 385 people. Frequency, percentage statistics, and multiple linear regression were used for
the data analysis.

The results of the study of safety culture elements in the manufacturing industrial system
indicated that there were 6 main elements, namely, imports, work processes, results, work
environment, ergonomics, experience. In the part of study result of the factors affecting to safety
culture in manufacturing industrial system, independent variables were defined as demographic
data, import factors, work process factors, outcome factors, work environment factors, ereonomics

factors, experience factors. When performing a multiple linear regression analysis of factors affecting

-~

safety culture, the factor prediction equation was Y = 3.867 +0.211X;+ 0.203Xo+ 0.096Xq which
was able to predict factors affecting safety culture by 8.8%. The equation found that import factors
(X1), work process factors (X2) and work environment factors (Xa) had a statistically significant effect
on safety culture at the p-value = 0.05 level. From the results of the study when conducting
activities to promote safety culture, predictive and influencing factors should be considered first,

but other factors should not be ignored.

Keywords: Safety, Safety Culture, Manufacturing Industry
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1. uni

Hagtuiinisudstumegsinegaunninsuazaniunisainiaasyghanazdauianislunay
meuenUszmaninsasunlas wazdmanssnusgunniweununsiiiunuvesusznounsly
AATINT waFeanmsvenefanislaany mafiuidnsuan waznsUSuUTINsrUINNSHER Jayyinaiy
1 Ao mndssnnsussefienaiinannisuszneufismsvielenmavesmsliivasndslunsvinauses
auluszuugpasnssumakan Weteleumardaunsnfifnulundiflfsuseumneodisasasdie
dulngliisnsusensruiunsiidenliidululub esnsinnisanmuwindeunisvirenlvegluanim
Uaonds madavhiunsumsuftinuiidaaiunnudaends fullefinsanmnammmaingifivnpiu
wuaARYB(Heinrich 1931) aguanvnman 2 Usznns ldun 1) msnseviritlivasnsde (Unsafe Act) 10u
anvalngjSuddyiinelfAngtRvmmAniuiesas 85 voamaingtRvmimun waz 2) anmnsaliill
Uaonde (Unsafe Condition) ifuanimgzesdniudosas 15 vasn1sifingifmeiiame

algSan YLasayiialousd (2555)1ﬁaqﬂwaﬂ’1ﬁ€8m‘"ﬂ§ dlesanenulasadeduesddyiiauly
JEUUQAAIMNTIUNITHENNNALTEIUTIN 50019Na17101109AN150190B9a3 19 TUsTsUANUARn T
auluszuvgnaminssumsrdnlduiiRnudeuluvioszuusineg iloduaiumsu iRz aunazan
Asdeasiel

Antonsen (2009) a3Udsdd il aziduusendnlinuluszuugraivnssunisudaiianis

o
o

Usudsungnssunmudasaduldd fo Tausssueuasady Jagtunseunundaduiausssuaay
Uaeadtldzumananislunifeduaminaensodiuinniulasomsgeavnssulssandiianudes
a¢ wu Tsslrifimdanuiundes gramnssdlnsiafiuazvudsnasy Wudu Jaesintadesuynna uas
psrmsdussdUsznouddesnmsimumnasmstosiuanudsuasnisiing i
anusndunaranudifyresnsifausssuanulasadelunsfivzananuidssiing
Q’iﬁaﬁﬂﬁmmaﬂﬂﬁ%ﬁﬂm{]ﬁaﬁm q flenadimnuduiudietausssuanuasady Wethuan1sAnw
LWl dudeyauszneumsdndulamnuauuimisusulsinsandunisasisimusssuanudaonds way
fanssuduasuiausssuanulasndeesdnis HrglesdnsigiiquiudenisiingUfvnseuse uay
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wnAanguiinusantuazshlulivssleniludule fedesivnuiseedls ifededdumdelatis
Mndudsinagy
3.1.1.2 nsfadenionans fnsanaindeldesuideinftemidelndifseiunuide
fagvhfinsanandsennsuasnguiogiaiagiuusidnyiumngay TanwindAsaiuussiuiidnu
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YUNYRITENNTARBINTIINTY

Z:
n=—s
4e’
(1.96)°
n= -
4(0.05)"
n=384.16~384 wiw

Aty YUIAveINguiIeg19luNTIReATI 31U 385 AU

3.3 inBodlofllunmside
wuaeunutladefifiavinasdefausssumnuasnisluszuugnamnasunsndnd 3 dugtail
il 1 Yeyadruyana Uszneusedinu 6 deiieafiu e eny sefunsne Ussian
gafafivhanu e1gn1shau uazdunianu lnsdnvudaudunuutednuuuuidennsy waziiud
wiedulugesitmiuauiuais
@it 2 WWufauiiieiuiadeiifdvinade iansssuanuvasndslussuugnamnssy
fidnvarnsiadunnsia 5 seav
dauil 3 delausuuzifindufeiuiiadeifisvinade Taussmunnulasndeluszuy
gnamnssumsrandutuvaeunuvanelaifielineuanansa dWindudssiiuithaulauagldussTov

Tun533ule

o o

U 8 avuf 1 uns1As - Hquieu 2566



77 Industrial Technology Journal 129
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Ad v

22.90 fimgnsvinudilng 11-15 U Aadudesas 49.90 sumbsnudndngidudmihainneidosiv
AuUaonioAndudesay 84.90

M19199 1 1WSsuiisuiausssuanudaendy JuunauYiteny tngld ANOVA

unaenUuwUsUTIUY df SS MS F p-value
JENINNGY 4 0.442 0.110 4.468 0.002
melungu 380 9.390 0.025
52 384 143.481

Ry

* fiddAyneadAnseeu 0.05

115199 1 1SsuiisuTansssuanuUasnduduunaugieegnuiinguieg1eandyisens
asnuiusssuANUasnseLanasiuegslted Ay eananseau p-value < 0.05

M19199 2 WSsuiisuTausssunuUasndie Fuunnulssnvgsng lagld ANOVA

wnraanuuUIUIIU df SS MS F p-value
JEMINNGH 12 1.309 0.109 4.759 <0.001
melungu 372 8.532 0.023
39U 384 9.832

* fiddAyneadAnseeiu 0.05

1NAN599 2 WIguieuiausssuaulaensdy IuunauUseangsianuitngusiieg1ani
UsztangsnasnaiuinusssuamnuUaenieunndiuegaitudfynatansesu p-value < 0.05

M19199 3 WiguisuiausssuauUaendy Iuunauysegn1svinau Tagld ANOVA

waInULUsUTI df SS MS F p-value
JENINaNGY 5 0.874 0.175 7.391 <0.001
melungu 379 8.958 0.024
39U 384 9.832

91NA1599 3 WIguiiguiausssuanuUasndiy 31HUNANY08NNTTINNTY WU NRUFIeENTE
Y1018NFINNUAIY Tausssuanulaendsuansiuegditeddyniadanseau p-value < 0.05
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A19199 4 1Ssuiisuiausssuanulasndy Suunmuiuiisnu Ingld ANOVA

wnaIAULUIUTIY df SS MS F p-value
FEWINNGY 2 0.167 0.084 3.302 0.038
melungu 382 9.665 0.025
32U 384 9.832

* flydrAgyvsanfisyeu 0.05

1NA15197 4 WIgUEUTAINSTIUAMNUaDAAY TIMUNAUFILILEIY WU NFURTRE1NNE

o o aad

FILMUNIUANAL TAUSTINANUUADANBLANANNA U T AR NISENATNISEAYU  pvalue < 0.05

A15199 5 AnudunussenInatasedn Jadenseuiunis Jadeeunaansiu Jadeauaninwinasuly
A591191u Yadeanuniserians Jadeaulsyaunisal fudinusssuanuUasnsiey

IMUSIIUANNUADANY r p-value
Yaduthudn -0.175 0.001"
Yadunszuiuns 0.199 <0.001"
Yaduaunadns -0.009 0.866
Yaduamuaninuindenlunisieuy 0.157 0.002"
Yaduauniserans -0.038 0.457
Yaduaulszaunisal 0.005 0.920

** fpdAgynisedanissau 0.01

1NH15199 5 ANUFUNUSTEINg Uadeunan Jadenseuiunis Uadearunaansnu Jadeniy
annnasnlunisyiney Jadeamunisedans Jadeaulssaunsaliuiniusssunnulasniy wuin

N o [ @

Haduind fu Sausssuanulasasedanuduiustunaved it d At a sviu p-
value = 0.001 (r=-0.175)
Hadunszuiunts AU Sausssunnulaenseianuduiusiunauinesditeddynadng
5¥9U p-value < 0.001 (r=-0.199)
Yaduimunadns MU Jausssuanuvaondeladauduiusiu
Yadeamuanmianasulunisyingu Au dausssuanudasadianuduiusiunisuineg 1l

YA EnANTZAU p-value = 0.002 (r=-0.157)
tasdaduniserans fu TausssuanuUasnsdulidninuduiusiu

Yadusmuszaunisal du Tausssuauvasanelufinnudunusiu
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M990 6 KaNFIATIEVITsAnEnvautaTeilinase TnusTIuAINUABASY

fauuswennsal B SE Beta t P - value

Constant 3.867 | 0.559 6.914 <0.001"
Yadeuwtn (Xy) 0.211 | 0.061 0.173 | 3.484 0.001"
J298n32U1UNT (X2) 0.203 | 0.058 0.187 | 3.500 0.001"
YduaruNadns (Xs) 0.050 | 0.042 0.062 | 1.181 0.238
Yadumuanmiinsenlunis 0.096 | 0.037 0.131 | 2.622 0.009"
11974 (Xq)
Jadumun1seans (Xs) 0.006 | 0.032 0.009 | 0.186 0.852
Yadumuuszaunisal (Xe) 0.024 | 0.063 0.019 | 0.380 0.704

R = 0.296 R’= 0.088  AdjR’=0.073 SEE = 0.154 F=6061"

* fuddgmsedanseau 05 = fddfyneadanszau .01

1nA57 6 HanFilaTziiSaannesnvaudadefidnasde Tanusssuniudasade Tneldisnns
Ans1gvinnneglBanmeaas (Enter Multiple Regression Analysis) Fafigrunanisvhung (R 0.088 34
WA @unsanensailaseidnade ausssuanuvasnds Iadosas 8.8 arnn1siaunts wui
Jadwiuan (X;) Jadunsguiunis (X)) Jadearuaninwindaulunisyineu (X, duaneiausssuai
Uaonsduegeddoddyniadfifiseau p-value = 0.05 §sanunsaideuaunisitunetased inase
SausssunuUasnsy fil

=

Y =3867 +0.211X:+ 0.203X,+ 0.096X4
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. UNaaNS Usenaumie 8nsInainguimn anudemedessia
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6. suuszaumsal Usznouse szeznaniilaesih msldiidiusiu A
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Y

O A W N -

2) PUNgRNTSN 3) AUIRINE
Jadevhwesetausssuanulaondelussuvgnaivnssunings loud 43901 Useiangsna 939
91gn15vinu suany Jadeind Jadenseuiuns wastadeduanimiindenlunisvineu
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PnwanITelaenlaneidateuasiinsgiiBanasenygn Jadeviunede Tausssuainy
Uaeade laun 439018 Useinngsna 939e1gn15vinanu dundanu d@audadeviine laun Jadedndn
Hadunszuiuns wazdadeduwindonlunisvhou vlvldtadevesiulsdasefiddysuisvinase
Fausssunnudasnds FansstulinAnuemnuiiseu (System theory) InsiFuduaintlads nszuaums
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wazrandnnuaIny WWusadUsznauresszuu wiazedUszna uresssuvazdelldiuduiusiunsed
NansEMUADiuLaziU (The Entities Model) nnsaai1 desdusenevvesszuudiladnilauasului
wilnaron1suiuildsuvesesdusznauiadudae Tnon1s3deiiiteldliosduszneuvomguissuu
Usgnausne Asiidnldun au sulszana Jangunsal s Whnszuaunsiuauiuiuny Tagliua
Aa AugUiinsalinugURmakaauAEeesegsia suliludTausssuanulaendy denadesiu
wnAnaduayungefszuudulumumanimnsiuenudasadslulsziiulsziiune q ldaasduiu
Hadeudiild Jads am nsvrunsidiainunuuasd ey aaentuluFmadnsiisnaBemnainiy
wiunduaulasads 1 disvihgaudasnde fe ssdUsznoumanieateiiudaly wu n1s
fufiuns invesing Wusu

6. Yalauauu
6.1 Taiauauuzgdmiun1sumaniSIdulUls
1. msfinsantueglagfinsantueiefiddylunisfeshmsimuniausssueuUaoade
UszuamgsfassanfvesUssiamgsiaiinade Tansssueauaenduianisdnfonsauilodusl udiui
el Yrogmsinulaziulsuwiazssududdfgluiamusssuanulaonsy
2. msdalifimanumundngnsnnasafoegisaiiaue mamumudunsumahauegs
asiaue fmstaauifsaiuiuneumehauetaitaue weelimstmusliuasdonunumiuUasnde
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3. usAndafelamsssuiunnd1e anuuandsvesmauhliinade fansssunudasnss
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6.2 forauanuzdmiunsisuadwiely
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Abstract

This research article presents the results of the research on Innovation for creating a new
value chain of Ban Hua Don Fragrant Rice Growers Community Enterprise, Khueang Nai District,
Ubon Ratchathani Province for crisis management after the flood disaster situation and the COVID19
epidemic. The research and development methodology, applied the System Development Life
Cycle: SDLC concept with stakeholder participation and manage knowledge from research results
to create sustainability. This research aims to 1) Develop innovations that help maintain quality
Hom Thung rice seeds. 2) To develop an information system in supply chain management which
promotes the cultivation of fragrant rice that is safe from upstream to downstream 3) To create a
process model for knowledge management in preparedness for flood situations for people in the
community to participate. in creating a sustainable career for farmers. The results showed that the
solution that creates a new value chain management model of Ban Hua Don Fragrant Rice
Cultivation Community Enterprise is as follows: 1)before the disaster, develop an information
system that promotes safety rice production throughout the supply chain of Hom Thung Rice
Community Enterprise in order to facilitate farmers in collecting production data according to the
GAP standard, also managing knowledge and training for farmer’s groups in prevention and
preparation for natural disaster situations in the form of preparing a manual on crisis management
with participation of people in the community. 2)during the disaster, develop innovations to
maintain the quality of Hom Thung rice seeds with alternative energy (Solar dryer), which helps the
moisture quality of rice seed to increase to 99.28% while before utilized this innovation, using local
wisdom method to dry rice, the moisture content of rice seed was 76.86 %, so this innovation
helped increase the efficiency of rice seed quality treatment by 22.42%. 3)after the disaster,
product management in the platform of a rice seed bank with the concept of the ERP system:
Enterprise Resource Planning. By developing this seed bank system, all farmers have common rights

and benefits.

Keywords : Innovation Value Chain Management, Ban Hua Don Fragrant Rice Growers Community

Enterprise, Crisis Management, Repeatedly Flooded Area, Ubonratchathani

=

U 8 avuf 1 uns1As - Hquieu 2566



Industrial Technology Journal 137

1. uni

ﬁéﬁzwaﬁwi’mquaiwmﬁasﬂuf«;m%f‘uugwmmﬂmﬂﬁammawmmzdw Huituiirmvosusitan
udn 2 e Ao whiyauazuiihd Alvarihusunelesanysiiany Tunnandsiiang fusenudrislvaasg
withlvsfignneloaion uonanidminguasvsdegluaiifiumamudouiiegs Tnsiamglugag
Uanengu ineudussuimanauinazldudnsnaanmgloudeu viliAndusnynuagsoidos Hu
anvalAntvialvg/Uesnds Tiun Tuline. 2521 w.A.2505 w.m.2550 W.A.2562 wawassananludl 2565
Hummnsaidwialvgiigaluseu 43 9 ffuiivszaugnnds s 25 $1no 95 fhua 475 i

N

fufisnnededly Lﬂwuﬂuwuw mimuwammwuﬂmﬂa‘wmﬂiﬂmammqmam TnglRmEfua

Aad

shneuiiifidameniimansogfiatuuith® uasduiuiivhundruadngessine Tngluiuiidiuineu
vy 1 uazwy 2 dnguinvnsnsiaviiayusugiand1vensjsiuineu afneu o.1dasly 1.9uas1vsn
HudamAvguruiifinisdafendou 9 2553 Jaqtufinissduny suddudidndui fongununans
fugndvennis wasdugrdanatedh Aoflsawssutmensis udmuh dudunulasnduineninius
sUtmuh wilasihdensnszaedudluisileduslaaddliifugussaudaau annsdndumidodu
U 2561- 2565 i wulssidunsBsuasiiinduludiug setladonielusaznieuen fidsmaens
Warndiedd 1) Wqﬁﬂisuﬁﬁiﬂﬂﬁl,ﬂﬁaulﬂ ﬁﬁmmﬁaqmsmﬁaJuLLanasJLaua 2) maLAsundasuesann
ilomauazdbssni liud dniutden uazfbudeguus fidenaenseuANUIINALAL AL NYDY
wanand1ameurjs (Hendndui) 3) madngdsnugete Maussnuaugulud Onsiaudunaluladuuy
fnnsglan nMasdauuusadsliamnsoihliudeiulusaald mnmsanimnisaimaisuuasiina i
Tnsiamgdymandenfsssuwd loun n1edeuds uag gnnded 2562 wag 2565 wazanunisailsa
szumglvel COVID19 vhlAnmnudsssernuiunmeednynuvesnguandniamavgaus 3a
Sududesinuuinnssuunduiidislumsuimsdamslsquavedamisguauiivasaiisnnussady
019 uarlanansasuiiefunngingiviistuldegedaiy

uiAnTTuLsAAT (value innovation) daduiilavesnagnsuiuiidasa (Kim & Mauborgne,
2005) Aemsasraddvsifidamalinguidvunesuiuazasewiinds “aue1” Addasonguidmansogig
WS RanaUsEletinegsiafdsiu uinnsuuiseualddndudeserdenmeianuimaluladliv u
Jatunsafrsnmenlnioginnszlaalusainguilmne3uld lnsduuianssuitisdanisnney
'3m]mﬁﬁm%mﬁ’mwﬁmmaﬁmmﬁLﬁm%uswdwﬁﬂqmmiﬂjwﬁamsﬁuwjmﬁﬂwé’qmw%nqm 1n8nI3
Fansnngingaiiudiunisveaununagndesdnsdmiunzanidulunsdiiiamgnnsallinavine
fadussAnsdududesdiiimsdanisfimneaulunsuimsnuiiosnangingrenadumanisaidl
annsamanisallduazindmansenuguusa Beirman, D. 2011) Tuvazfinisdnnisnngingmilagyinli
aafnsEuiuAMZIngald Ao N13nuRunewAnings NMsmavaustegTINEIluYITIngALazNALNSNS
§@u (Runyan, R. C. 2006) wenanil nsfidusauvesyaainslussdnsuasdiidnlddudotaedusyan
aupLazLUMILALYe M TalAdngaliiTuseavEain lnsaaunisaingefiuandeiy deen1sns
DONKUULLAMNINTIANTIngAfiuansnaiu

A0819uUIM1INIsUINIsTANIsUesdukazui lelgynianndevesiguialauiununs susu
anunsaldefivAsunisinens neldnsaunwifn 2P2R vaenszninnensiazannsalunldogiaiu
sUsTau (n3emmrainmsuazannsal. 2561) 1wy lasamsimunssuusuiasiildau Tasanistasmde
inwasnsfuszaufouds Tasanmslieudiemdoiuginunsnaussavgundondaian Hudu uenand
nsenTanunsuaravnsaifiundeunloueddyiioduasuliinumsnsldfmuiuuimanisyhnisinens

U 8 avum 1 unsAs - HQuieu 2566



138 Industrial Technology Journal

wagiauINandaaNISnwasltiaann lawn 1) ssuvdsasunisinuasiuuutadiveg 2) famnwnsns
g Smart 3) WAWIAMAMEUALNEATEUINTTIY (GAP) 4) INWATBUNTE 5) WNUNMIKEALAYNITNAINT1Y
ATUNIT 6) SUIAITAUALNYAT

unws adesyenved (2563) na1vin ludlagtiunumsnslduasumsvininneasiieidunisan
nansznu wienisdesduainmiaiadendinigg lnelunisuivannis 2P uld Ae nsdesdiu
(Prevention) uagnstn3eununiou (Preparedness) iumsysanmsia 2 udnnislunfeniuluszuy
e mwmnﬂéfﬂ%’uLﬂﬁﬂﬁ%‘ﬁmmﬂmiﬁmmﬂwmuwLﬁu undunsinuasifinsnauwuiudouls
aonadesiutiadusineg fileg Lﬂuﬂmﬂi«mimuuﬂmmwmﬂm’lﬂimm maaamamﬂuﬂﬁ]%mimamm
ogflasiamenineinailuiiuidy q nfinananimuetiedy fafu Monmdnuesnsided de axd
wnmsiiazgasliiAamswaun dnenwveiamassuvugnantivensjs I anunsafianuiesls uawdl
Bmssuilowazuimsdnnisluaniunsalifindefivildegsdiuszansam Tnsjadufifinsiaunines
wazaluladiieites ieadreguuuuszuunsuImsTansiunsiidusmvesamndnlungy 1%
AetulFegsls?

2. Iguszasn

2.1 vieWaunuinnssuiiniglunisinuusdeiusinvedifaunim

2.2 lowannszuuasaumelunmsiansdnansmy fduaiunisugndrvenyjsiivasnfofaus
suthisuaet I¥egnedivseansam

23 ioadansinnisesdanuifiunisndsuaumdonsuiietuaniunisaiiviaslituaul u
guyuegslidndm fdmasonudsBunsorInvesnguinumsns

3. F/N1TIY

yalassmsifodiiunstanuianssufitelunsddymideiAnnsuimsdanisléaneives
FamRurutvensjsifivssansam aseenudidulueInvesnguinunsns dldseifouisiduuuy
AITeuaziaw (RD) lnauszyndldnsounwifn System Development Life Cycle: SDLC iuszidau
Fievdn ulseoniu 6 szey el

3.1 M3TIUTITOLALAL NN THRIUN

Foyaugugifiivannguioganunsiiduaundniamiasueus $1uauis 518 Tasnnsaunun
nqu wagliedosdounugiitrsvarlunslinsgidoyamannnannd wasnansenuiliiadu iionns
NauNUTAUILIANTTY LanafauIun T IE Tuguiil

s

7 8 avuii 1 unsrAu - Tgueu 2566



IT'77 Industrial Technology Journal 139

Man Method Machine

H 4 v sy

; | ndosdniitidiny |
LTV T DT T R S—— i 1 Poa o pa
i i i wninaunTe s : i Taidisae

i Tunvindn - -
L. et | Tawendirdn

VRGN

Tz dniam

imobbomd

- k)
Waamauringmini

wasdiRlATuR e

Auenmnania Wldnaigm — \immgRaiinei 2 Tufissnsdielilfaanm

L
................................... .

Wi Ing

sk dhunduagirdnin

i ATUETTMTIA

Environment

U 1 Cause and Effect (“Fishbone”) Diagram nmsilasgyimanvnsnuinvesdymuasuansenui
VindudanguinunIng 3nanun1salivialunuiduiney

3.2 MFIATINTZUULATAIINABING

Mnmeseitoyaluduneudl 3.1 auvmsnmiwesdymuasransenuiiiatusionguinuasns
danlddunwimddunisieseissuuwasaudeenis 1AeN1532ANENIUDANBATNINGNAIDE
fiBmy wazdiifdniiides Fsaansoutseenidu 2 szuumdn leun 1) szuuiidu software Tagld
nseRNLUUANLALTUSYBT1S FaguTl 2 uay 3 lumsitaunszuuansaumalunisdnnisdwmansisui
duaumsugninvesnjsegnsasnsis (GAP) uazszuUsuATmaniug uas 2) stuuiiidu hardware o
FTUUNSAIUANKAZSNANNTMIANTLETT Tnon s lauouAANUST 1B AT UL NS WU
\ndouiild

3.3 N1IBONKUUNIANTIX

Mnmsiengideuyaluduneud 3.1 uaznisTinseissuuuazarudonis ludunoud 3.2
ﬁ’mﬂ%’ﬁ]uLmeﬂumiaaﬂLL‘UUuﬁ’mﬂiiaﬂ,umsma%’mmﬁumw%ﬂqaLLaz%’uﬁaﬁaﬁﬂ’ﬁﬁu’ﬁwzdawﬁm
szwiafin uasndudafeRud Tufuidvhuden ImEJLawwﬁuﬁwaﬂqﬂ%’nmqu YBINFUNBATAT
JamAsguvun leun 1) senuuuiivueundiady woiduidisinwasnslunisifudoyanisudnny
1nsgIuMnandnUasnds (GAP) ilelvdnandndausdinaildnmunimansgiu 2) senuuulawou
wianugdnimendinuuaseniiad suadniiannsandeudisldieluanunsaiiviag wagszuy
muANMTTIuYeaAau air flow sedulsesingumadl WemsAudnviwdniugiaildnunimn
1IA5§IY WAz Bponuuuiivuendindu eldiduszuuuimsinnisnananannguinunsnsiaegisly
gULLUUSU@&LLwam‘vxlai‘uﬁmmsLuﬁmﬂ’uﬁjsﬂ’nﬁwumﬁmwu ERP: Enterprise Resource Planning R
nunsnsNnALIansuarUselevisiuniu

oo

U 8 avum 1 unsAs - HQuieu 2566



140 Industrial Technology Journal

v
HAUATELY

INEATNT *

TinaxBuetayadun

Twanafadayanysifuiius / 4w
Tieasdeadayasivas L fuanisugn

nmTdaya ez iBuanilgn

wandsadayanisindandosmiadadunisuin 7 y
Tisanfsndayantiindandadmirdaduntsuin

Tiasedniayaniifiviiies / Smiae

dnnrstoyansiwsy L Buan s iaTuniy nsugn
damrdayanisdndandadmindadunsuin

Tisaafnasoyagldim
TiwAsByRTayaE U
Tula:lﬁﬂainyam.lmmuﬂ?nﬂﬁ’miu

L

naaugn

Tnaadondayasiwas i Gumnaaign
Fwwz L Bundayganstuaz iBennaTiaduuiu

dnmatayanisifuiien £ dwioy
dnnidaygainaz (lumnanlgn
dnn1idayantivas L Buanasondusdy naTdan
damsfeganadndendeimindasuntisin

LLTRELT
IansdayaulannunsnailaIiu

- P
1L 3]

uilzdayad i

i Ay wily ulien doyadldo

sruusTEUINA lUn1sI AN
fwasuidndsy
nsUgnrmenrjsediniaends

v

Jaonsia(GAP)

ez,

WasEUY

INEATNT
TwazBondoyad i

VHINnAuLES

;]uﬁméhu )

dayamsihunadunald
dayamisnoewua:Erfuiusin

muasBundoyansiunaduroli

T Burdeyag 9y

dammiioyayiswugdn uasiiuua
dnnieyafu-fuiuginm
dandeyasin nowsiudin

wiledeyadmm

Teandeaniadasangn

"
o

i sy udle ullon foyad e

BUIATTRUGET
PRI EELIN

Teasfuadoyaduf
TasBaadoyaeiEE uasiluna

T i 511

5 )
Teazpadoyanimoddud
Taandeadayafuium il

ameiiviuman i
Wt
urllydiayaaum

alnTandn

TisasBurdayain oewiugEm

SRmTiyanenues T wasihiae
inmateyafa-Fuiugin
drnsdayarhn oawdkgin

wiiledeyad i

ATENTIHNTT

v
wWaml

JUT 3 unudsusundeyavesszuusumsuaniuging

@

JUN 2 unurauSundeyavasssuuansaunalunisianisdwnaneisuidaasunisugndrivenijaegi

s

U 8 avuf 1 uns1As - Hquieu 2566



T'77 Industrial Technology Journal 141

< Wanwrse s
wriinfariuoium
» ualnsumad
0] /
infoSans 0.47 un
TosaunBinonon 141 G » « dloslarss

U 4 penuuulassainwedlaueumdaiugdnndinuwaioning

]

3.4 MIRAUIFULUULIANTTY

nfurhn SR uLUUL AN TINaINNMIRNLUUTEUULarIATEE 19T 3 JULUULTRnTTY
dsulilumsuimsdanislsaudmosiamiasumuiugniiovenss Taun 1) uinnssusuiwesnisugn
111 A uneundindunisinnisteyadnnansivudidaasunisugninivenyjseg1suasnfe (GAP)
2) uinnssunarsivestiavenss Ae Taneuwdniusddendanuuasending surndndmiunis
wdouilldazain uaz 3) uinnssulaneth Ae iuueundinduszuusueawdaiuging uinnssusu
wazUaeimiadmiuldtugunsaifiefowndoud Tnsnisiidausiuvesngudiogis 1dun inwasns
Useunguiamiaumu fiigury funuinesdnsunasesdiuriesduluiiud lumslvianudaiily
sfunmamsalunmsianuesseuy mslduidgligiendudoudmiugldon smfenudasnads
Autaya

srwvasauvalunssanssnma, ®

viu3SesurnIsWugdnd p‘:

szuuaisautnaAluns |

Sanisswwaretsuido
Lasu

UruHdadu

n1sUgndnoHaufuag1v
Uaoans GAP

m&:

JUT 5 Auweundirdunisiansdunaneuiiduaiunisugndnaviensjiegaaendt (GAP) wayszuy
sUIASLANTUGT

3.5 NINAFDUUINNTTU

imsneaevuinnssuduwuulunuileed Aduladudelaensefe inunsnIngudisgng @9

a @

AndanmedBianzianzas 9naundniamiayuyu Miduesduoiaadas Sanundoulunisndnudn

o avaa | =

WugtnnaznaaedldseuuiiaunIy 91uiu 5 518 wazdaddiddiunetodliun guigusuwasiun

9

aeAnIUnATERIliu 2 Au Tudislsesuiamiaguousasidervignieusn 8 au a3y

o o

U 8 avum 1 unsAs - HQuieu 2566



142 Industrial Technology Journal @77

AuznTIINsAnnuLazspdunananaaeuldiussuy Tneuuenmdinduiia 2 ssuuazgrmeaeuldo
funumsnsnguimega 5 918 Wulnsinwillediedugunsalndn lunistdrdeya wagvihnmsuszdueany
famelauardszansnmlunisldonu dnsulaueuindaiusiadailsmandnuihvomnguiamiagusus
Tnefinsmeassouidaiuiinnaninumins 5 918 adsaz 30 Alandy Tnefmuatisnatluniseuiuay 10
w1, Tagasdimsinaenarutunng 3 $9lus feeferinrmutudnilivdnnsinsanugliih (@1led
\Enn3n) auninagldanadsanuturesudaiugdnilndidsstudaasgiuresddnausnsgiududn
\NYASLAYEWNIUMITIAT 14% 3niign

JUN 6-7 Msneaedldsruvansaumnalunmsdnnisdnnatewunduaiunisugndrivienijsegsaende
(GAP) warszuusAsmaniugdn

U7 8 nsnaaeddlaueudaiuddnimendsnuiaeiing

3.6 m3thlUUszgndldass

ndsantuneunisnadeuuinnssu deyaildainnisssiiunanmsvaasuldmuuianssui 3
sULUU thavinsusudsadlelivnsauduanudeainsveanunsns nguiieg1agldau NHudAI
fflonsdansanuiunisiestutazinionanunioniesusioaniun salfofivisssumavengs
inwasns Tnsmsdanisesdaussanfuiudiifianlddmdeioun uasshnsousudeneauinns
Iwﬂummmummsummum i inwnInsngaiamiayueun il dunuanesinsunasesdau
Fodulufu snaudedy 25 au umif«mmﬂmmiiumimmiﬁmmsmﬂmmmummmaa iladanisseu
msllausudmiugndsnunaseniing uarnadnduandnsuasudaiugin Snvedaimaneuns
msdanisanuisunisdesiutazinionanumiouiosuiieaniuns al fofivisssuma iudedny
ooulatl 19y facebook veaA3pUBaINIMYNWeSTUAnUBIYeY lauanAsurulRiunguinumsns
fuadu q faula

4. HaN15338
4.1 yinnssufitaglumssnwimdaiuginnvensslitaanm
Taseudaiusinndsruuaeiinduuundouiildasanuazdie fnanswieudouaanuiu
411 sevihansmndnldenuuuisgiidyavitiuiasldlaueu wui ﬂ'wLa?iamm%umﬁmﬁuﬁ:%né’w

s

U 8 avuf 1 uns1As - Hquieu 2566



1'77 Industrial Technology Journal 143

mimﬂﬁﬁml,wnﬁ{]mzwzmﬁmasjﬁ 17.26 Woddusemuty ?huﬂ'ﬂLaﬁaﬂamaﬁumé‘mﬁuﬁ‘%’nmaﬂmu
a‘uasm 13.90 Lﬂamummmm‘uu '«aumulm']ﬂmmwmmﬂmumaﬂwuﬁﬁunLﬂumaamtﬂ,‘u TANDUNEIU
Lme‘wmaLmﬂ‘u 99.28% Luawmmmwmummmwaamsmmuaﬂwuﬁﬁunwmmmuaummws
mmmag‘w 14% Y09d1UNNUNINTFIUAUANNBATLAZOMITUMITIR NITNTIBNUATHATENNTAL R
Tmanndmuuugityaremdusmunmemanutusdaiuiimegil 76.86% asulduinnsauiivasly
Uszﬁm%mwsuaams%ﬂmammwLuﬁmﬁuﬁ:‘ﬁ’mﬂuﬁu 22.42%

$UT 9 nanmmesesinAmsdudndnanlausuidaiusinnduunaeing
4.2 u¥anssunsdanisdnwaneivy fdaedunisugniniveuvsivasafofaudiuihdsuate
4.2.1 syvuansaumaiiensinnisinmansivuiidaaiunisugninvenjsedisUaensie(GAP)
TnsswazBeniiddmasiuueundiadud 1Hud @il : damsdeyaaundn Wunaivioyavesdlda
wazdaiulilugudonavesanndn dawii2 : nisidngszuu dwiz . msdansteyaudanunsves
inwasnsiiduandn dwia - ﬂ’ﬁ{]’ﬂﬂ’]i%@yjﬁﬁﬂ%@ﬂ%@ﬁﬂﬂﬁ]ﬁﬂmiwﬁm @5 : msdansdeyaneunis
Ugnuagsgninagn dwils : msdnnsteyanisiiuifeinayiadiming

soyaTuaadnanaaTeuRy mmlgn

Teine cwdld Twra Gemibe ] - 1] o - p—
frwesen WG slede w e

i
3]

3UT 10 fMegnszuudun 5 msdanisteyanisinieuiu n1sugn

TnenamsUssidulssAnsnmuosssuuasaume 8 1) ngudidengdiuan 5 au léins
nageulszansaimnisideu sgluseduduin(x = 4.01, S.D. = 0.89) 2) nguinwaInsd1uIu 5 Au 1
naaeuUsEansaInnislden nansussiueglusedudun (x = 4.12, S.D. = 0.86) 3) nqugldunieuen
Fuau 5 Au kansUszdiuUseavsaneglussdufiun (x = 3.98, SD. = 0.76) uandliiuiinguimaaes
Tdawsis 3 nuieshs fnaenufiswelalumavnaeddnussuuoglussduiunn

U 8 avum 1 unsAs - HQuieu 2566



144 Industrial Technology Journal @77

1.2.2 szuusuaswdeiuginn auzdideldmunuinnssuduuuuildunanlunisnuny
ningnsluesdnsgsnauargnamnssu (ERP: Enterprise Resource Planning) Tun1susmsdnnisuanin
yoiamiaguuinvensjs e wdawugdnvews lnsnmsfauivweundieduiiiussansaim uns
Famsszuushn B neu uasturariluguiuuidniuginuasdhiiu kanmsmadouyssansamuazai
Anwiuvesflinuszuuannguiogianumsns uazgiitidauifeitossinu 7 au Aldeszuunuingiay

Aniuegluszauf (x = 4.32, S.D. = 0.47) Jsuaned fliTianufiselaluszividoivweundindusinns
waaiuddtutneu
SUNANSWUGD uwes 27

@ Dashboard

-c Fayadguaszuy

2 Foysinuains

=3 doyavadn ¥ onsn 0 nazABY
2 SoyanmznITINT

- dn

A aou T au2s0um

- B3-Au Ao

2 Huna

JUT 11 wiynmsvhanumdnvesszuusinaswdaiuddntuineu

4.3 Usgidiuraannsinnisanuiinunisdesiulazinsunnunseuiefuiloaniunisalieiva
535U asaUszliunaanmsaslasAnuiiilaninnisseanaues uarnaaedlduinngsums 3 suwuy
Tuszerduvainguiiegsazgnildauldduds Mdeirtaduiiun dannsed 1

M13199 1 agunsuszliunanisdinnisesdanuimstesiulasinlsuanuniouvesuiloaniunsalsiy
wURssIHvRlUNUAU YT InTuTIney

29ARUS Usziliunaannisiudnnssululeluszezdu
1. szeenouinde 1.1 mMswieunsou aundnveanguiinismisuaunieuly

Astesiuuazsulenuan1unsalinesssued 1aelin13in
ausIpIBNAInSouethetosTay 1 A

1.2 msfuile Wan1sduasunisugninilasniis (GAP) uay
Waurinwensldsevvarsaunelunisdanisdgndin
Uaonsunasndnnansiwurenisudn Tnen1sfiusiuiuves
LNYATATOIEN

2. sppEfinge 2.1 nMwisuniou auBnvesnguddiusinlunislininy
trewdoy Tormatasihse Tl

2.2 N133uile YsesrulagnIsun1siamnaguyus liniy
Premdeniunssnwnunmudaiudinmeuinnssulay
sudndmdsnumadenunaundnngy

P

U 8 avuf 1 uns1As - Hquieu 2566



IT'77 Industrial Technology Journal 145

A1519% 1 (719)

a9ARUS Usziliunannisiudnnssululeluszezdu
3. szgyvaauinde 3.1 N1seTeuniay au1¥nveanguiin1susuussanIniug

nsnunsfidsmeindvia dnsdanismiudeiugdn
Wiothandgnnaunundantasviudl Inedfiuindsns
nwaslimuInw i edadeniudaiusdfivnzay o1y
mafuiRedy anefuanmitufinsinensvestuinou
3.2 aundnauvuiideanisiudaius d1amesn]s niowusin
9u 9 s uduandnsunmsmdaiug vie vesunis
advayudduuaniugdns iussuuswiasuiaiugdala
ogaviads

3U# 12 msausuaeneauinnsIukazewnsasrausiiiugndduneitedluguuuudile

5. afiusnenauazauna
Tmaﬂ13"‘;5&15‘1/?11‘1)”1@@ﬂﬂQ'aﬁa'mﬁa]sqmuﬂé’ummmmmzimmmméwﬁmﬁamummﬂumi
ulvanunsalliity Tnsuumaasanudesnsifiangisudu Wneliaansaiauianssuiidee
sonsasuutadlulumaiidt undevinlvanndnlugueuldnsudaismauddgmediedsBunasniiils
oUMuvesnsUsEnevadinvesiaviaguun eduldauelmifiamnsauilovdeanniusunsses
KansEMUTLAATY MINMITATIzFama TN uazransEuIN SRRt vhLguaTesd Tn.e. 2562
waw.f.2565 dsnasiannudaduluaInveanguinunsnsiaviaguauduandiivensjs loun 1) Jade
AuAU(Man) tneasnsdaninwelunisnaunudesiuiasesousulie 2) Yadud1uisnis(Method) ¥1a
nnaulumande Wesnuateyaatvayududduinfelatsi uagnszuaunisudadndlald
135U GAP 3) tadesnuingiu(Material) vadeiiug faglivgnluggmadaly 6) Yadesurdosdng
safameluladMachine) wamaluladiivaslunsudnuas Snvsdaiusinidaanm
Taowmaudlvdgmitdunsairssuuuunsiansisquelvivediavfayurugugnitmensjs
Suhneu fidsd 1) dowAndefivh Wanszuvasaunaiidisdaaiunmandndnuaende anonvild
gUMuTaiavMATgNTud1voNYs srUUATAUMAL azg1sg s wasmanlFTuInunInsluntsiv

U 8 avum 1 unsAs - HQuieu 2566



146 Industrial Technology Journal

foyanisuinnuansgrunsaninavasnsts (GAP) anunsalfifundngruiieBuesusewnnsgiu GAP
funsunstnilaluewan n13dnn1sANuskazeusungunensnslunsdesiulasnssunnuniousuile
anunsaldeidRssInd Tuguuuuvesnisdavigilonisianislunneingfegredidrusinvesnuluyuu
2) sswhauindeRuR dauuinnssulunisinwaunmvesudaiugdinvenssiendsunauu (feu
wisuuaseiing) fedrelinuamainnutusdatusddududu 99.28% smdafndeRos n1s
UImsdanisnandnluguuuusuimsiudaiugdamieunuiinszuy ERP: Enterprise Resource Planning
ImsJmiwwmivwﬁummuamwuﬁumwmmwﬂﬂuuamua Usslomisandu fnmsdadinaenssunisiie
MfunazquanuaNNsiLiuNuYessATLanTus Jeaonadostuluidslunisdnnisanudesn
57150uA8 (Disaster Risk Management) WmLmeﬁqmmam‘m'iﬁmiﬁ’mmiw%’wmﬂiif’]sumﬂismﬂﬁ?fﬁ
JunsdanisiutladefivhliAnanudssiunasniseig 4 fegtaerilinanssnuiierainanaisisa
folvanieeigauiifiazsfululd Taglvianudidyfuiinsnisteaiu wasmswiouanunien uay
wmsmsaiuaidnenmuazanuansovesgusuluiiuidess Taglduumanmsufoanumdnnsidu
anawazsiduieon®n fAendn 2P2R laun ssezrewiaie -n13tesiu (P1 : Prevention) n1sin3eunlu
WSou (P2 : Preparedness) sz8zLAnde- N155U10(R1 : Response) LLazﬁsawﬁqLﬁmﬁa—msﬁuﬂ (R2:
Recovery) (@180 AoUssLadgan. 2558)

uanmmﬁ%mmmaqﬂgﬂLL‘U‘Umﬁmﬂ131/%1@1611'@mﬁﬂmjﬂuaﬁamﬁm;mu NNNANTANTNNUITY
Tumswannuinnssy iWonisdanislunmeingiuassuilefeRth fusduihdsaet IEfuauningy
13

Aanssunaaah fsnmsemiy

2 —&
S<E— R amiemine
~—&a
Trnsumiiuaioring
] I
UDRANAC
i

shndusiuniudn
slanaiiu

uvaTTaaneR l

-----

Information Flow

Physical Fiow

M

JUN 13 Mm3danmsviilgnualrlvesiamiagusuugntivenysiiumesuiienisianislunieingd
wagSuilade i

6. TaLauauu

1Losdnsuimsdusiuahineutasmhsnumasgiierdesnsiaiguteyayusuiifanuides
Tunaiindefivhssaund diumelulad Hadoyayusu Ussring :10ld endn stugite S1uudui
mMainuas Uadnd wuitanidsamsiintivig %aagaﬂ'%mmﬁmu swduiluusithatendn aeso Aaes
avsznu srafiui fnsmansalarsmiiifgrivanimgiionidluusasd

2. aondumsinwluiesiumsinuulovienaussaeu madsay uaznasglunsianistesiu
uazinioumnundonilesuiieanunsalfefivhsssuna

3. winnsauildanunsailuduiuwuuuszgndldiung uiaviayuruiinandamianisinuns
Useinndu 9 anfi wu sudends e

s

U 8 avuf 1 uns1As - Hquieu 2566



Industrial Technology Journal 147

4. Tuennanmniinsfinu3fesiesanantiniynisiauls asiinisihdeyanssuvansaunaiive
winUsgansnmlunisdanisdwnanessuveingy udnsest weihlulduselevilunisudndunisdniiig
wlgvwasisaugdmiun1sdanisanudesansisudy

7. AnAnssuUsznne
YauaUAnIaMAIYNYLEUgNTIveNat uIneY Julvavu idlgnuiliettedluiun wazauy
iy Nldwrlinuideaseiidusagaaliiied

e

LONE1981989

NIENTINWATHAZANNTAL. (2561). “asUanszdrdglasansauuleuiedfy (Agenda) 15 1Asanis.”
looulaill. Wdslaann: https://www.opsmoac.go.th/satun-dwl-files-401291791018 dunu
15 $uaAu 2565.

UNYT F50880ANBM. (2563, d9iam). “AeRUifunsInnIsVBLNYAsNIiNg.”Journal of Modern
Learning Development. 5(4) : 173-184.

ansm Aeuswiaigan. (2558). “nisuimadaniamineinaiiuasouda (Water resources management
and drought)”. guédeatuingfitn nsumiwennsih. feeulayd]. Widdldann:
https://dwr.go.th/uploads/file/article/2015/article_th-16082015-104440-394136.pdf

dUAU 25 JuAN 2566.

Beirman, D. (2011, July). “The Integration of emergency management and tourism.” The
Australian Journal of Emergency Management. 26(3) : 30-34.

Kim, W. C., Mauborgne, R. (2005). Blue Ocean Strategy: How to create uncontested market
space and make the competition irrelevant. Boston Massachusetts: Harvard Business
School Press.

Michel E. P. (2008). Competitive Advantage: Creating and Sustaining Superior Performance.
New York: Simon and Schuster.

Pearson, C. M., Clair, J. (1998) “A Reframing crisis management.” Academy of Management
Review. 23 (1) : 59-76.

Runyan, R. C. (2006). “Small business in the face of crisis: Identifying barriers to recovery from a

natural disaster.” Journal of Contingencies and Crisis Management. 14(1) : 12-26.

AMAINIIYINTG

Aol Wumsianuianssuietisuddymussnduinuasnslamasgueuugndimens
thuineu suneidedlu fminguasvsnil fiuszaudgmandonsssundanannglaniou Jsdema
nsgnunaenlggUuvesnTsHantvesysluiiufithuineu s uimnssuiiiauiu a1susarasan
arandesiinsenusionudsulunsusenovendnveansasnsluiiuil wagvinliiamAsguruaduug
yensuimsianifiesuiletuaniunisaifefitiniorsssintudluouten Wumsaddldameili 1
nsassesAnmsliiu SamAagueuanguiug Midnvuradioadsiu amsahludszgndldluns
uAteyunla

=

U 8 avum 1 unsAs - HQuieu 2566



148 Industrial Technology Journal IT'77

System Identification and Control of DC Motor with PID Controller

Nattachai Pothi', Areerat Dawongsa’, Pattana Charuenying’, Phairoch Butpang', Kan jantara -

Department of Industrial Engineering Management, Faculty of Industry Technology, Loei
1,3,4*

Rajabhat University, Loei, Thailand
Program of Physics, Department of Science, Faculty of Science and Technology, Loei
Rajabhat University, Loei, Thailand?

E-mail: kan.jan@lru.ac.th”
Received 17 January 2023
Revised 11 May 2023
Accepted 12 May 2023

Abstract

This paper presents an estimation of a mathematical model of a direct current motor
(DC motor) system through an application of system Identification with transfer function model.
This method is performed by means of testing and collecting input current signals, fed into the
system, and position output signals — the system response. The findings suggest that the system
identification can provide the estimation results similar to those of the real system. A concrete
proof of this is that a PID controller designed for the system using the model is capable of
controlling the motion position of motor rotation, in accordance with good position tracking; and

produces the system response as required.

Keywords : DC Motor, Estimate Model, System Identification, Position Control, PID control.
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1. Introduction

At present, electric motors are widely applied to a range of engineering work and industries,
especially to the production with an automation system (Kama, Mahanijah, Nasirah & Norhayati.
(2009), Shanmuga, Mythile, Pavithra & Nivetha. (2020), Surajudeen (2016)) i.e. regulation of the
throttling orifice position of a valve, to control the flow of sugar manufacturing; electricity
generation process; and petroleum production. Apart from this, these products have been
constantly improved to meet requirements for daily uses, to further convenience; for example:
hard disk drives and power engines of electric vehicles, to replace the use of fuel oil in internal
combustion engines which has impacted the environment in terms of both noise and air pollutions.
As for the control of speed or of motion position of motors in engineering work which requires high
precision, however, there are still various factors to be taken into consideration. Also, the proper
knowledge of parameters from mathematical modeling of a system is necessitated, in order to
enable a design of a device to control operation of a motor according to requirements (Byamakesh
& Sangeeta. (2019), Kama, Mahanijah, Nasirah & Norhayati. (2009)). Determination of such model
parameters is considerably complex for computational approaches, such as equations of motion
of a system based on Newton’s laws or energy method based on Lagrangian machanics (Saab &
Kaed-Bey. (2001), Surajudeen (2016)), or based on Kirchoff’s law (Byamakesh & Sangeeta. (2019),
Shanmuga, Mythile, Pavithra & Nivetha. (2020), Wai. (2007)). Moreover, other factors which also
affect a system, e.g. friction, inertia of an axel set, mechanical torque occurring to a motor, delay
of the control signals and nonlinearity, are variables with unknown value (Kama, Mahanijah, Nasirah
& Norhayati. (2009)). Accordingly, these variables may result in improperness of a controller, which,
in turn, leads to unstable control of a system.

In light of this, this research is conducted in order to propose an estimation of parameters
of a mathematical model with system identification (Mei, Chen & Wenlin. (2009)), a practice-oriented
method which is centered around testing and collecting input current signals, fed into the system,
and position output signals — the actual system response. This method enables the estimation of
a mathematical model of the system through transfer function modeling (Sofia, Hicham & Bahloul.
(2014), Wei. (2012)), and helps eliminate problems caused by errors from computational
methodology previously mentioned. Furthermore, the model derived from the estimation is
employed to design a PID controller for the system; and the stability and the system response,
according to requirements, result.

2. Research Objectives

2.1 To estimation of a mathematical model of a direct current motor (DC motor) system
through an application of system Identification with transfer function model.

2.2 To design PID controller for the system using the model is capable of controlling the
motion position of motor rotation, in accordance with good position tracking; and produces the

system response as required.
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3. Methods
3.1 DC Motor and System for testing

The research develops a testing set for estimating parameters of a mathematical model
utilizing system identification with testing and collecting input current signals, fed into the system,
and position output signals — the actual system response. All signals obtained are then used for

estimating the mathematical model, as shown in Figure 1.

A

Copley Controls 412CE

RTI dSpace System <
_» DS1104 - > ,
Servo Amplifier | \
| < >
Load Torque DC Motor |
1 l - |
) |

- Input & Output signal
(Generate and Monitoring)
Encoder (position/angle)

Amplitude
AN
A}
g
\
\
7~

:

t(s)

Figure 1 DC motor system test

3.2 System Identification

The method used for the research is system identification with transfer function model
approach of a dynamical system, as shown in Figure 2. This method is regarded as art and science
of creating mathematical models from measured input-output data; a model generates the
response, to the input signals fed to the system (measured), with output signals closest to those

of the real system.

Input signal (U) System Output signal (Y)
—> —
©
E g

t(s)

Figure 2 System identification with transfer function model

The system transfer function is a well-known relationship between input ¢/ (s) and output

v (s) of a system for linear time invariant system, and can be expressed as below.
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Y(s) (1)
Uls)

G(s)=

As for discrete time, the mathematical model presents a generalized relationship between input
and output (with an exclusion of noise) which can be expressed in time-series model (Kama,
Mahanijah, Nasirah & Norhayati. (2009)) with the following mathematical Equation (2)

y() + ay(t — D+...+an,y(t — ny) = byu(t — D+... +bnyu(t —n —ny + 1) (2)

Where  y(t) is the output at time (¢).

a..a and bl b are the parameter to be estimated.

n is the number of pole of system.
a
n —1 is the number of zero of system.
b
n is the number of input samples. That occur before the input that

affect the current output.

y(t—1)..y(t—n) are the previous output on which the current output depends.

u(t—n).u(t—n_—n +1) are the previous input on which the current output depends.

The mathematical model can also be written in a compact way using the following notation

A(q)y(t) = B(qu(t—n,)
(3)

Whete  y(g)=14aq " +..+a g " Blg)=b +bg +.Fb g """ ad g isbackwerd
shift operator, define by
q_lu(t)zu(t—l)
(4)

From there, the measured transfer function is as below

By employing Laplace transform of this system (based on an assumption that all initial conditions
are zero), the transfer function obtained is as follows
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Where n
m
ao...anaﬂd b,..b,

(m) (m—1)

s Fb s +..tbh,
G(s)= (n) (1)
as +a s +...+a0

n—l1

(6)

is the number of pole.
is the number of zero.

are the parameters to be estimated.

3.3 Real time interface system
The research employs RTI dSpace System DS1104 (Real Time Interface System) together with

Matlab for testing and collecting input and output signals at sampling processing time of 0.001 s.

The result is a creation of a block diagram, to feed current input signals to the system, in a form of

sin value with maximum current of + 0.18 A and noise of + 0.005 A, as shown in Figure 3 (a); and

to convey the signals to a digital to analog converter (DAC) for converting into current signals which

are then send to a servo amplifier for activating the motion of the motor. Next, the signals of the

motion position are read by an encoder, as shown in Figure 3 (b), and the feedback is then

transferred to the RTI dSpace System DS1104 and a computer for a collection of output signals, for

calculation and estimation of system parameters.

A ——

Current input_Sine Wave

Uniform Rﬁndom
Number (Noise)

—] —E

signal with noise signal_output
—» 0 »  Dac
Amplifier (A2V) Bord gain{output)  Saturation1 switch DS1104DAC C1
(@)
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=
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Figure 3 Block diagram to measure signals of input (a) and output (b) with RTI dSpace System

DS1104

From the testing, current input (A) and angle output (degree) are obtained as shown below.

input and output of the system
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Figure 4 Input and Output Signal (Real System)
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4. Results

From there, the measured signals, current input and ansle output, are analyzed and
estimated for parameters of the mathematical model of the system utilizing system identification
with transfer function model, based on the transfer function of the system having the number of
poles = 2 and the number of zeros = 0. The result provides the system estimate as a transfer

function of the dynamic system as given below.

—4.689X10°

G(System _Estimate) = -
s~ +2.468s+2.937

()

4.1 Real output Vs Estimate output

The results from testing current input with the system estimate, in comparison to the real
system, indicate that the output signals from the system estimate represents the response similar
to that of the real system, as shown in Figure 5. Also, this model gives the best fit of 96.87%, when

comparing the output signals to those of the real system.

.10% Output of The Estimate System Vs Real System

" — — Estimate output
0.8 E i — Real output i
."v ) -

06

045

02

angle(degree)
o

021 y/
04 r

06 /
/

08P

10 10.5 1" 11.5 12 12.5 13 13.5 14 14.5 15
time (sec)

Figure 5 Real output Vs Estimate output

4.2 Block diagram and Step response for system estimate with PID controller

As a result of the above, the model of the system from the system estimate can be
employed to design a controller. Since the study is on the single input-single output system,
however, the design focuses a PID controller. The block diagram of control system with PID

controller is illustrated below.
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Encoder
Plant of system

(Ref. signal) +

PID controller

(Feedback signal)

—_————e e e e e e — o

Figure 6 Block diagram of control system with PID controller

Below is the design of a PID controller (C(ppy), as expressed in Equation (8), which enables

the stability of the system and good response, with the rise time of 0.02 s. and no overshoot, as

shown in Figure 7.

_, (140.555)(140.685) (8)
C(pm) =—14X10
s(1+0.00088s)
5 Step response for system Estimate with PID controller
1r 7
|
I
0.8 | !
|
1} |
o
= |
= 06 I
£ |
@
|
0.4 :
|
|
02 |
| — Ref.Step Signal
i — — Response Signal
0 L L L L L
0 0.05 0.1 0.15 02 0.25 03 0.35 04

time (sec)
Figure 7 Step response for system estimate with PID controller

4.3 Testing controller with real system
After the completion of the PID controller design and also the simulation of the system

response, a test on the controller with the real system is performed in order to determine whether
or not the controller is workable. The test results reveal that the system response indicates good
position tracking between reference signal and feedback signal, as exhibited in Figure 8.

Nonetheless, the controller causes an on the system, that is, a delay of a control signals at
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approximately 0.45 s.; thus, resulting in position error and non-real time system control, as shown

in Figure 9.

position tracking
150 T T

Time delay (0.45 sec.)

angle (degree)

Ref.angle
— — — Feedback angle

time (sec)
Figure 8 Position tracking (Real system testing)

Position error (with time delay effect)

I

150

angle error (degree)]

100

I RARVANVAY

position error (degree)
(=}

-150 : . 1 1
0 5 10 15 20 25
time (sec)

Figure 9 Position error (with time delay effect)

5. Discussion and Conclusion

The research is conducted with the emphasis on an estimation of a mathematical model of
a direct current motor (DC motor) system mounted with an encoder — a motion position sensor
which is a single input-single output system. The method of system identification with transfer
function model is used for an estimation of parameters of a mathematical model of the real system,
and for proving that such a mathematical model can be utilized to design a PID controller for
system controlling. From the simulation, the controller designed generates the system response

with the rise time of approximately 0.02 s. and no overshoot. In addition, the test with the real
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system demonstrates that controller is, to some extent, capable of activating the motor rotation in

various positions, in accordance with good position trackine.

6. Suggestion

The findings suggest that the system identification can provide the estimation results similar
to those of the real system, although this is owing to the fact that the model excludes a delay of
control signals and nonlinearity of the system. However, an improvement for better system
response can be made through a design of a more proper PID controller in order that, depending

on a certain type of system operation, the system can have either faster or slower response.
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This research is conducted in order to propose an estimation of parameters of a
mathematical model with system identification technique, a practice-oriented method which is
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