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Abstract
"Using automatic silk thread counting machine technology to enhance the potential
of creative community tourism activities in Pho Kong Village, CheuPheling Sub-district, Prasat District,
Surin Province. The purpose of this study is to 1) develop automatic thread counting technology
to enhance the potential of creative community tourism, 2) design a prototype alternative activity,
and 3) evaluate the prototype alternative activity.

The results showed that

1. the design and prototype of the automatic thread counting technology are made of angle
steel, with a motor used to power the silk thread winding frame, ensuring a constant and continuous
speed. It was also found that the speed control system was appropriate for silk dyeing, handling 25
looms, with the silk thread winding frame rotating at 80 rpm. When evaluating performance, the
average motor speed was found to be 164 rpm, with a time taken of 1.56 minutes. Additionally, it
was observed that the machine could wind the silk threads tightly without breaking them,
maintaining the correct speed and time for the silk tie-dyeing process. When comparing pre-
development time with post-development time, the proportion of time decreased by
87.20percent.In terms of evaluating the acceptance of technology, it was found that participants
accepted the silk boarding machine technology to a very high extent (93.60%). Moreover, the
research was integrated into teaching and learning for students majoring in Manufacturing
Technology through the Special Problem Project Course, where students participated in producing
technology prototypes.

2. The model for community tourism capacity-building activities combines technology with
local wisdom. There are five main activity bases: 1) Silk twist dyeing, 2) Making local sweets and
food, 3) Learning Khmer Thai, 4) Pho Kong Community Homestay, and 5) other community-based
experiences.

3.The overall evaluationof tourism community model, results were at the highest level

(x=4.52, S.D. = 0.40). The two aspects with the highest average values were the names and
locations of tourist attractions (x= 4.67, S.D. = 0.47) and the approach to creating bonds or
impressions (X= 4.55, S.D. = 0.35).

Keywords: Activity Base Enhancement Technology, Silk Landing Machine
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Abstract

This research focused on using a product traceability and participatory guarantee system
with QR codes (QR PGS system) to enhance the value chain for PGS organic agriculture in Ubon
Ratchathani Province. A mixed-methods approach was employed, involving five farmers from the
PGS organic agriculture network and five certification committee members. The research followed
four main stages: 1) identifying network problems and needs; 2) providing technology transfer
training for the QR PGS system; 3) implementing the QR PGS system; and 4) evaluating user
satisfaction. Data were collected through focus group discussions and observations, then analyzed
using gap analysis and content analysis. The results showed that the PGS organic agriculture network
struggled with inefficient management and a lack of consumer confidence. The QR PGS system
helped farmers and certification committees manage large amounts of data more efficiently, cave
farmers access to consumer demand information for better production planning, reduced
inspection time from 1-3 days to just 3-6 hours, and lowered certification costs. The system helped
develop a better value chain for the PGS organic agriculture network by connecting stakeholders.
Both farmers and committee members were highly satisfied with the system and saw it as a
potential future standard for PGS certification. The insights and practices in this research can help

promote sustainable development in Thailand's organic agriculture sector.

Keywords: organic agriculture, participatory guarantee system, traceability system, QR code

technology, value chain
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1. uni

Tuilgtunninssuveauslaaliiauddyfuanuuaendouasaninmuesommnsnniu eugly
AunsdrisianiseudnininginsorsunAuardndeuiionnudsdu demaliinunsdunidldzuay
aulanndu esanidussuunsuaniilfnnuddyiuaunimuazanudaonfomse v svesiaguan
wazifuilna (nszvmanvasuazannsol. 2564) lagluussmelneduiiiufinuasdunidifistusesay 4
anlud 2564 Adsuau 1,348,155 13 1u 1,403,441 13 Tud 2565 warluduvesyarduainunsdunse
Winduain 7,127.63 dwuluddeunti u 9,169.29 Funfetfudunsifiutuiosay 27 (nesulouns
WAZUNUNRILINSNYAT. 2566) agnslsimunisudndudninunsdunidhilszaunnudnisadndudesede
n1susmsdnnisldnman (Value Chain) ivsgnaudisyavesianssuiidonlesiu dausdnsdnmiade
n3HEN NanAR N133I0TIM NswUssU Waudsnsviendndasilituduslng Inefanssumaiitieadng
visauiiuyanrliiundndasiviauins (IFOAM. 2013) daunisdanisitewaunldnuatnunsdunsd
ansaanfunslalunaieds wu fun1sudn dan1sAnwves Hussain Thwalib Sherief et al. (2021) 1@
viusunmldauAveandedunidildunisiuseaneldszuunsfusesiuuiidiusau (Participatory
Guarantee Systems: PGS) ludginsas Ussinaduide Tnguiunisvianudlagfiduioates uay
nszuruMImdniiiieados uagludrunsnandnisimuissuunnadeudounduislaguniulagls
wmalulafudonivu i oUsuussnsdanisaud nsudadudeya waznismsraaeudoundunansias
Tushsldgunu (Wang & Chen. 2022) uonainii Ssfimsimuiunaniefunisnandaaioziiiodonlos
dnlddudenasaviadlinme (WWF. 2016) fifinszurunmaideulosiuiomadusnisdan ingau
naudn N1auds3y manspedudn Waulmsnedudlituiuilne fuiastureuluildnmeanda
%aﬁﬂﬁﬁ’uﬁuﬁﬂﬁﬂﬁa&aﬁwmaqmﬁmﬁm%ﬁguqmﬁwqqﬂ’imuamiqmaﬁﬁﬁmﬁmﬁgwm (Hussain Thwalib
Sherief et al., 2021; Guangi & Husnain. 2022)

Tudruvestssindlveiinsznsrununsuazannsalldunirsanundnlunmsdaviuuud fofniseu
INwMSBUNIE WA, 2566-2570 (nsynTranumsuazannsal. 2564) iteidunseulumstuindounisiaun
\nwasBUNISvesUsTina dAnyRemssusomnnsgIununsurde deanunsasidunislé 2 suuuu Téun
ns3usedlasyAnaTiaLH LA TNUINATE UALA LN YATUAL DM TWINA (N, LL@igULLUUﬁﬁ%’aaﬁ’wﬁm
Frualdiefigauazdunoududon wagdnsuuuuAenissusesuuuiidiusau (Participatory Guarantee
Systems: PGS) Tngyuvunienguiianldduds dadussuuvngdmivinwnsnssedes Tngszuy
PGS 1JussUUNIT5UTDANUATDUNT I LAEYUBUAINMENNITRAZUIRNTTIUNEATEUN FTa1NE AenIsilau
fmeghaduudauarsoiomwefidnlddudsvosmueu neldnmsaiiiugiuailindadetuuas i
madunfetiemadny waznsuanidsudsuidniadussuuiifinnubanguuasdenlddemandae
(May et al.,2019; Chaparro-Africano & Paramo. 2022) WenaNYILas1INT1sausINvesilauladude
leiun fndn fuilna wazesdnsviesiu lunsnsaaaeuuasimumnasisng 9 sudu Suhluganulusda
waganindefioudifilidutisduaiunmsdenuuazmadulamaa sugianielugue Aaasugia
Iy aanisidndsnulunisvudsemisuaziaden1sndndnaie (Hussain Thwalib Sherief et al.,
2021; WWF, 2016; Schleifer & Sun. 2019)

Tagauudszuu PGS Wunsuaniasuanuiuasnisisoudsamdusewinafidwlddmide e
ThiAnnsUsuUgegsseiiedusunsufiinissinuasiaznsainadnamiuainisa (Interational
Trade Centre (ITC). 2015) agnslsfinu M3fuseansguiuenanastussuuiiaireausivlagiu
ANNYARASABY0901M5INHENS B UNTTaguan uitagduldtinisihmalulad QR Code %30 Quick
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Response Code fi3uuangnAnduuazianntululssmadiulasiingussasdifielflunsssydeyanes
Fudusneuilugnamnssueusus (Sukcharoenpong & Thammasiri. 2018) s1Uszgnildluntsim
uazaTadeufeunduIiioniaaouteyadudnisnsinms LanIurasinuasnszuILNsWaR1g 9 1
Auslapanunsadndedeyauazunlatymnsdiduaiidym (@una auasyney wag 1Y 535UAS . 2561;
Fma vduns wazaniz. 2563) ianldmiuszuu PGS Sudlumsthienaudmesiaasssuuainsuiu
dleasnsruunisusesasanvaudounduiiiussansnmuagaseunquinndetu aulfunumddylu
msfanafieananudssanmsuuiou Uaauduamunin uazanuliutueuvemaninnaonmdlgnn
iunsldlsunsuii dsfundnnisaiuquainutasndeomsnasnvaslenisudn (HACCP) uagnns
A59aeuoUNd UL 038U lazAIUANAINAES (Aung & Chang, 2014; Cuéllar-Padilla et al,, 2022;
Sukcharoenpong & Thammasiri, 2018; Schleifer & Sun, 2019; Sukcharoenpong et al. 2022) @84358UU
fiflormiuiondt ssuunsnaeudoundunanfasiuasnimnsiauseansgiusg1edidudanves
LNuASNIMIBTEUUAINSIAR (S2UU QR PGS) Faduiiseusulunstisuitymuaziamviisldnmuaives
dudnuasviluuazinunsdunds dreliAnanulusdalunszuiunissdnuasnnsarsanaundesly
fuslnn invnsnsanansodufindeyamandnldesradussuurdsusadifwarnduiioaldnndy Tu
AuANENIIINIINTIAUTEMIRTTIURAINTINTIdBUN ST UIUNMINERLA BuarTINE T U (Aung &
Chang, 2014, Sukcharoenpong & Thammasiri, 2018, 2022; Tarjan et al. 2014) Tunnsiuvesusyine
Augidunansine (2562) uesinszuunmadeUfounduaziunumddnlumsaiseuindefiowasoe
verelonianiansnandudeesiniinvedineniglussey 10 Y1

Fminguasiventd udmiavildunians fusenidoanienfimuiusluSeununsduydd uasd
nsdulndouszuu PGS Melddeinunsdunisunnsgiuiitiea lilousemanannunsdunidueununins
Tudm il dunesguiosuiadmia Tasfnaemisnuisesdnsvessguazesdnsonyuiindors
nszngegluginecig 9 SRR IR ﬁuﬁuazﬁmwmmﬁmﬁmﬁ%ﬁmﬁum%ﬁum%aﬂiwlﬁ%ﬂ’ﬁ%’maa
1IN PGS 191 75 518 Lnwasdunzdunsgiuiideatidvunvddgfe andyninisanduaususes
wesgIuiendou wavanauivaurennunInsdunisfuraznguiidnen mlussduiuansnetusisluia
¥94M3UTMIIANT MIwdn Manaa wazdu 9 ogslsfnm annisdrseaniniigmvesaietiengy
inwasnsduvdimsguiitiealudminguanestil nuussiutgmmsduiunmsnureseiotieiiddey
fe 1) Mieszuvatuaydlubeansuimsiansnisudnuaznisiunureangunuasng 2) wandnll
nanvane viesindunain vissdandnlinesonufeIn1veINaIAmNIIEFYINNTITINMNUNTHERTY
sULuUngueEaiUsEAvEAN 3) Maszuumaiiudeyaiidunmspudeiuiilidudeu 4) viaszuunis
nraaeudounduaudiiviliduslaasfulaluanuvasnfevesduduaziirfeteyadudlddetu
uammm‘fﬁqwuﬂszLﬁu{]iwwammzﬁwammaﬁuaaﬂmmgm PGS Aaviouliiiudeiymilunis
slunuasivdusesilinanniesnlifissuuguteyaveunumsnsusaring uazinszULTivIEg
LHUNSALINUTRsANETILLaE MAIATe Y evI sl A AR N YA TBUNIEUIAANANY O]

samndymdndiu pazdidemiusuimmnisanlymanaiiuniesetieinuasdunsduinigiu
Foauazteimumhalsguaduifimnzauliuiinunsumsguiisiea dminguanesil Aemsih
5¥UU QR Code 1152uUszg Nl UsTUY PGS tdusyuy QR PGS uUssendldlunisudtatam
fanand Tnaangvianunsonsivaeudoundundndadiluniouiun1sns95uTowInsgIusEuy PGS WA
inwmsnsluedetng tiesannanisinuuseloviiveanisiiszuy QR Code unldlunsifiuyuszdnsaw
mMshauesesdnsnuIamsatislunsanszezian aafuu aaANuRANaTIR A sELAINEUY
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dislonadnunisune wastiuauindedold (efva viesls fulindh uar l@ndnwa onal. 2563) way
szuuimendlanesignudndulasdrinanumasgiududinumsuazemsuisnd (unev.) lunisidenles
fToyaduinnunstusiuamanluafuilan Sufuinmsliiesldatuduiivensulneialuwasiimnm
agmnlunmislferuuaznindife dwdulunidded seuu QR PGS Fhauuuuwanvlesuseulatiinuiiy
wounaLadu Usgnoufulutiagtuswinmidodnszdndiieatunssegndldinaluladadvialunis
AT UGBUNAUMIE QR Code AUTEUU PGS dvsuananldinguasdieimuilgnnm1vaununsdunsd
Fanansidun1suszgndldszuu QR GPS anunsatlldusslevilunistuindounazndndunisiuses
UINTFIUTEUY PGS VRUATRVIUNEATEUNITNINTTINATIea Janinguasysd iduszaniamuay
fimulg Ay aunaonaunsiissuuiuldnudeasdisaiuaruduasszuuluanfaundy
udnnssuruey uieivaieesdanuiuaraiauimesUiafidusslenilunisen sefussuu PGS
vodlngliiszAvsnmuarauindefionnd st usuasilugnsiauniidduresnanunsdunidly
Uszdlnesioluluouan

2. Inguszasd

i eUszyndldsruunaseudoundundndusiLazniInsadusesnnsgiuegeidiusues
\nwRsNIfesrUUAsldnlunsiauvldauA R mngaure YR T UNIdnTgIu PGS Sania
QUaTIYEl

3. /N9

n153e i dun1s3duuunaunay (Mixed Methods Research) Tagl#38n153deiGsU5anamands
AL SumeunsiTeUszneude 1) msfnwanmdymuasarudesmsveneotneinunsunisuuy
dusu (Participatory Guarantee Systems: PGS) ludsninguasivsiil argmsaunuing 2) n151
$¥UU QR PGS firnumsfiamnuasfusesstansnmangideingundszgndlifuiaietsinunsdursd
WInsgIUNIea Jminguas1vsill 3) Msatenaamalulagiaznisuiseuy QR PGS Tlnwnsnsngy
HrogramaassUszyndld 4) msussiiuany fmelavesnuasninguiegwiifsenisldausyuu QR
PGS fREMSauUINGH oy 5 Milasgikazasunaniside

3.1 Usgnsuazngusiegia

Uszmnsiildlunsidenssil fe nwnsnsaundnieietisinunsdunisuiniguiifiea mia
QUATITENT UATANYNTINANINTINSUTBLNATIIL PGS Srunusiedy 120 918

nausogsildlumside Ae tnumsnsandninietneinunsdunidinnsgiu S 5 51 Al
N13ARLEDNILUULA1S (Purposive Sampling) WaZAILNUANENTTUNITANTIVTUTBMWINTFIU PGS 5 518
TaonszuaumsAaidennauinedns fimsivuninasilunisdniden Ae lWunwasnsiasinsidisalasinig
Young Smart Farmer fudninmuinuasdaminguasivenil daaeudised 1) forgsewing 17-459 2)
Funwmsnavierununsdausdounsanstunsuduaiunianunsiomhenuresyisuiosuda
idesninuasnsdunidffioandui fanudilalunslémeluaidvaduedned wasdianumioulunis
Uspgndld suu QR PGS adumuiuaziniosdiofifendes

3.2 invesdlouaznmnimiaiesienldlunside

iwsesilefllunsideusznause 1) wnfaudmiunsaunuings (Focus Group Discussion)
iefnwanmiymuazanudensvedaietisinunsduniduinsgiu 2) seUU QR PGS Javiheuuy
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auguteyandn fe Teyatuiiniuazifunnsi9daeu LnuAsNT azy Y JoyananisusLuLaY
15A51980U wardayandndusitaznisnsavasy iiutivueundiadusieuinisues Application
Programming Interface (AP)) fas18azidoalugul 1 Aldsumsiamulaoanzdisouaziiunisuses
UszAnsamangisangudrinamnsad foanuldate waz 3) uadawdmiunisaunuinguile
Uszifiumufianelafifdenisliuseyndliszuu QR PGS finisasiaaeuniunsadailenn (Content
Validity) uazAnumsnzanyean wiliandifernguds msiusesussansamuesssuuanngidesny
wusoontdudesdiundnfe dIuvIsTUUATINEOUTDUNSULATIZUUNIINTITUTOWIATEIY Lned
s18azduanuglun1sUTEuUsEaNS A e uuInsInuseLliual (Rating Scale) wuudlAsvaina (Likert
Scale) fail 1) puazmanlunisameifoundnSasi(aruuulszidu=4.58) 2) augniedunisuans
dJoyandndnsiiazaaindionsidn(rziuulsziiu=4.73) 3) anugndedlunisuansdoyansiaasy
HANA I TouNaU(PLRUNUIITU=4.67) WadIUYBITTUUNIINTIITUTBINSTIUTTwazBunnue Ty
msUstidiudsgAniameall 1) nisdamsdoyareansasnslrzuuulssndu=455) 2) Msnsnaeufive
A5395UT0 Az YU NNITATIVTUTOIWINTFIUYDIAULNTIUNITATITUTBI(ALUUYUTEIT U= 4.80)
3) M33AN1552UUlUNIMT NV AUATEUU(AZUINUTEIEU=4.51) A)ANUARAARBITBINTTUIUNITATI
fusosariladdunislinuvosssuurziuuyssiiu=4.88) unsfinurisuiulssansnmdiutuisans
szuu bud 1) enudufiasdedldanuszuupzeuulssdulunmsin=4.71) 2eanuauisalunisveiy
vouwaflsidunslinuezuuulseiiu=a.65) 3) maludszgndldnuldada@euuudszidiu=4.79)

R - N

O

Y s

seuntginldau { sruuszidiu ‘

Web : : API : : : :

Application Gateway —
FLUURANNUNURE 3¥UU OR Code
waznsduAudeya

Database

dsaan

) L N

JUT 1 Msvinuvessyuu QR PGS

3.4 nsiiusiunindeya

nafususadeyslunsidensiiliBnafvioyadmmuamiensaunnngu Tneduainnis
Autoyaanmiiymuazanufesnsveseioteinumsdunidimsgiu ndurhmsnievenalulad
35UV QR PGS liinwasnsngudegmnassuaslilssgndldiluszezionn 3 Weuuasiiudoyanienis
dunauazdunivaidednlurnsdssgndld wanidefuganisussyndld udoyademsaunungudie
Uszidunnufianelaveanuasnanguiieg 1tuazanensun1Ins195UT09NIATEIU PGS Viall fin1s
ayavaeuieyauUUALI (Triangulation) Mduisnisnsiaaeuanugniesazanundeievesdoyaly
n1733denunn Ingldnisnsiaaeudeyadnraiewvaamsenaledsnis (Patton, 1999) Felunsise
ﬂ%ﬂﬁ1%mimaﬁ]aauamLéﬁé’mﬁ%ﬂmﬁuswiw%;&a (Methodological Triangulation) lan n1saunul
ngu Msdunm uagnsdunwalidedn iedudunnugndesnazauundefevesdeya (Carter et al
2014)
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3.5 MylAsenveya

mevimsnunudeyauasdunouidouaramaasuannd feyatlymuazanudesnisldms
AnTitaing (Gap Analysis) Faduedosiiolunssrytesiuazanuuandnssenitsaniunisaitiagdu
Y940IANTIALANIUNTaITITaUsTasd eUSuAsuanunsalilagiuliaonadeseiunianimesdsny
1NTuLAzUTTAANIUNTaITiFaants (Kim & Ji, 2018) daudeyadwhnisusnnguidomudavhmsiinsed
oy (Content Analysis) wiouagUNanmuingUsraruaInITivY

4. Han13IvY

4.1 Ygymuazanudesnisuilelgmuessasetiy PGS

HAA1INN15VN GAP analysis WU LASDUIEINEATBUNTININTFIUNILeE JminguaTivstdl wiey
Jymddaiidmadonsiamuilnuavessdndusinumsdunie 2 Uszns ldud 1) szuunsuims
Famsfiviauszansam e dnsudslulimailisenndesiunudeinisueinain muALAAIN
wmsgruvesHandanlild wazvinszuutuiinteyaidunnasguddmiinszviunsiusemnsgiu
ululdenn Tnaunu wazddumugs 2) fuslaaverudesiuluganmuazaudasadetdesanlsl
emmaL‘ﬁwﬁa‘ﬁ’azﬂaﬁwﬁmmaawamﬁmﬁlﬁwdwasﬁamsﬁmﬁu%%a o wazdunanmdgmiieiodieny
wanslusuil 2 Fenniggifelaussyuu QR PGS TWuniafevneinunsdunidumsguiluuszondliiile
uitymilunszuiumsiusesnasguilinainu wagiifuyugs Tasvhanudnlafuinietiefsusslond
¥9337UU QR PGS A 1) Wuedssdieliinuasnsnedesduiindeyaasszuulvifuslnaannsansiaaey
foundu Frwanian anduyuMIATINdUTEIIRIEIL 2) afeenudeiulunuanuasaiasnieves
nandasiunguslan waz 3) Yaannnuidsduiunsianisndaiivindunid Medselovidana
i3 etnsInwAsBunIdunsgusaniudndularissuu QR PGS unUseyndld Taszezisuduldvinnig
dnidonaundnnguunvaassdlivnldnaiolivenslugaundnedotiesedu o Tiniwneield

4.2 nsanevennAlulagseuy QR PGS witA3av1e PGS naulssyndly

aevdamafaseszuu QR PGS uda andAfelddniunstievenmeluladlinnguinegiets
NEATNIUAANENIINNNINTIATUTOMINTEIU Femdnausudenenidonieaiuitnsldszuy OR
PGS msthuidoyandnfumidund nmadenlestunszuiunsnsiausesnnsgiu PGS wazlisiuiuiln
UftRfenmstuiinuaznsaaeuteyaniummsgiuiinun venandunuasnslélnnsfisiaain OR
code dusuRnuunanias aunduiegwiaenguinnundenlunisussendldsruy
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Gap Analysis of Value Chain PGS Organics Ubon - " e
— "LwﬂwU”Jumiu‘ﬁwuwaﬂﬂmmg’m

—— n1sdmmsnIssuinduan

s AsdRnsmsiaAvauAARds

s Tadafnddoundu
[ WNEASNTOUNTE 1 J
o o guilnn
[ INYAINTOUNTY 2 Distribution "
- AfuSeu
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N o a o
NHASNTBUNE 3 (Ruauzladou)
Tsaweuna
“oyanIsHan

luifiszuuiiuiindaya ApInstayaduA

O e ww .
Gengieyadoundslala M3TUTDIATNTH

NSEUAUNTNTINTUTR I HNAUIY MsaAsnduUs aaeAuEUA"

Auditor n7197UT0WAY

*iwm‘smuaaau‘ﬁayamwniri"mamﬂaa

JUN 2 MyleTeRtesinsvemilgamANguATotenunBunsE PGS Yminguasivsiil

4.3 nansUszyndlissuu QR PGS Aumsiimunvndlanmuefimnya

Han1sdunaN1TUTEENAlYTEUU QR PGS WU INWATENNNTIIRNTTTRLaMIENTUUTINAsTEUY
wazfin QR Code vundnsdmeilasgasimsiudenisiieendniiedislinisdfsanudeanisues
Juslnauazidesiulunmuninvesndndust taglinsununissdnteiuvidauazusinauesndndasili
aonadoafurudosnisvesmaialdogieliussaniamuiindu drunmenssuniingaausennaTgy
a1u1sadansteyaduiuiinlaegisdusedniaim Yiganszeziiailun1snsalssliuwlannunsns
fduvenssusennnsgiunifuitliinan 1-3 fu ide 3-6 Halus %uagjﬁusum@ﬁuﬁwaq UATIIUIUYDY
Usslanuandnfivenisiuses uagtasandunulunisdiiunuy drunanisaunuinguiunguiiesig
aosnadudsdgusduifidnlidudessduduiuagnatsh wuth madiszuu QR PGS inuszgndldity
W30ty PGS dwalmiAnnstauvihdldamuamesnsinunsdunidessasuiseg fe aseunquiunou
19 9 AD ANENTTUNNTATINIUTOMMSILENNTITANTMTUTaieunmsIaaey Tidumsianiuas
Uudssdumeuditountildiadeutnoun daevili nmsuimsdanisniawdn mansiaaeugmnIndudn
M3nsIvEUNTUTRMuINASEIY wasnsiTenlesteyaseninaudnuazduilnnogrefiusyansnm
Prelvigdwldidenndereiui nansh uasaeth fdeyafidmauuazannsalilumsdndulaues
Usuuganssuumskdnldegnadiussansam feeaziBonsuil 3 uandiifiuinszuu QR PGS Haeviann
vhdldnmAvaIsnunTBunISnsuitiea SuinquasesTliiaumnzauuaSsdunntu
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— —_— New Value Chain PGS Organics Ubon ~— Information flow
{ LATDUYNYM T UNILWILDE ] ~— Physical product flow
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4.4 pufianelavednunsnsngusiegnesianisussyndldseuu QR PGS

Han TIdenuinnuasniianuianelasiesyuuluseduas lasinynsnsaunsaduiinteyauasld
suitaddusng 4 vesszuuldegnesuiu lunuigwivieguassalunisldey el dumagszuy
1 Uszansamlunsmevaussaiudesnisuazuiledamiiinunsnsuszaveglsegiamssgn Jelesu
Uselomiognauinainnisldszuy QR PGS uaresnsldsruviedasaiios ludruangnssunimsa
FUs09InsgIU NUd sruviiaundudunsiuiagussasd dnnseenuuuiildoudie wylaidudou
finugndosuazuiudivesszuy audedinnudulagiuvesdoya JUUURAZNTZUIUNMSTINUTEISTUY
fimnuaenIn wanzay wazamsatluldusslevulaase Inesiuwas Angnssun1snsIaiuseunsgu
fauftawelalumsldaussuulussdumn duinisvssyndldszuulszavivasasreanuiianela
uAgildnlddudsstauddui nasuasuaeth uasituiiaudiSavesmsussgndldiaduganli
inwasnsluesedsanlathszuy QR PGS lulfuasimunduinasgususesnasgiuvesaietnedasyh
A saumilduirenisinensdunidunsgiuidion Sminguanysidlilianuminsauuay
dagu

5. afiusenauazauna

5.1 Ygymuazaudesnisuilelymusanietiy PGS

nanFisenuiyvivenaietisinwnduniduinsuiifenislafumudly Ao msumsdanis
nsndn mevilsigfuslaafinnudeshilunuamauiweasdette uaznmsmsiasusesnasgudldnanly
wuuazdalda1em waziiuiinisiiszuy QR PGS unldazgreuddamnmnaniule tmszgeiu
UsgdvBamlunszuiunisadnuaznisdndmine figuilaaannsansiaasudeundududvilviilaiy
wanSusifidetiuaonss Ifunnsgu uazdaunm aonadaatfusuideuas Aung & Chang (2014) fisy
Iszuunismsasudeunduiiuniesdeiiiuszansamlunisasisasunulasnsouasganimues
9115 wazgiinanuiulalifugusing luvaforfunuesnsiesinseninfennudfyuesseuy
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aveseudounduituiy fmulunisideves Sukcharoenpong et al. (2022) finuininwasnsgugnin
Uaendeseinsliszuunsiaaeudeunduiiielvideyaifertouniuslnaiuaensldn oiuanuile
Tunsde Fenanldirszuunismsaasudounduiiunumddalunisarsanulusdaluvilegunu
9113 Hrelifuslaraunsainfedoyafidnduiofundafusidailugamnuiilaluguaimuazaiiy
Uaenfevomanfuriuavdmatenisdadulatoluiian Jadunsteenssdunmuamuasarniidedenes
wanfasildufisensulunan widwnnldssuunseasudoutusmiussuy PGS dusilaievhlianaa
wagAlgIglunissusesnsgudua1dneie (May et al,2019; Aung & Chang. 2014)

5.2 msteneawmaluladsyuu QR PGS uAlnunsnsnouUssendly

HaNTIBuanIliiu inyasnIuazAuzNIIUNINTIsUTBdldsuNMsaenenmalulagszuy QR
PGS KunTseusIwarinU FURlH S latunounisvheuidlussiuauassedussuuianistoyadmiy
MHlussuy wavausavhanulssauiuangnssunsasaiuseiiiuusslovitanynansauenssuns
n5195Us0sdngUsTAR3uUSHIL QR code Atnwnsnsthdauundndueisieisnisaunu 1Wunsihay
dlalumsufofnuiiasilugnmsufifoss dadfunisiineusuuazdrenonauiifsatussuy QR PGS
Jutumeudrdlumsuszgndlduarairseud-lanndldnuiansnsnsuazaugnssunminiaiuses
1M3g1u inseunquitedsnsld mastidideys weznsdeulestunszuiunisnsnusesnagu
(Sukcharoenpong & Thammasiri, 2018; May et al.,2019; Sukcharoenpong et tal., 2022) uaﬂmﬂﬁl
msiineusuiitsainsnunseminfuazarundlafiulsslevivesszuu QR PGS lumswanvisle
ﬂmﬂ'ﬂﬁﬁ’umwmiﬂiLLazQﬁdaulﬁde?laéuﬂ (Kos & Kloppenburg. 2019) mmmwﬁﬁimzmmLﬂ’fﬂaﬁ
fiduthsdaaiulmiAnnissonsuuasmathszuululdegunsvareinndu dwnniinsaduayuuasns
Anmunaosseifionsrloviguaaionintutuldnueveswanfusinuasdunis (May et al 2019)

5.3 nansUszgndlissuu QR PGS Aumsiimuvidlanmuefimnga

Han1539enuIn nsUsEendldseuy QR PGS wansliiuuszdnsamlunisdnnisdeyauas
NITUIUNITTUTBIWIATFIUNBATIUNIY \nwasnsanIsauSsInnskansasilaituniniuesaiuld
¥n Iusumsﬁﬂmzmiumim’gﬁmaqamzamml,l,axéfwluﬂﬁﬁ’]Lﬁumulﬁﬁ%uﬂ’imﬁmasmmm T
wuin sevuidaaiunistaunsiaddauannun s unisuuuesd s e udszans nwlunisudn
MsTvEeUAuNIN wagmadeslestoyaszninfdnlddmudennseiv duhlugnmstauniddues
srUUNInIg PGS ludaninguasiesiid fiuaniinssuu OR PGS HreaunUszAnsainnisdnnig
wazmsitmLaldauAwemEntusinunBun3s nanie stuuitaussgndldiinusslomidy
3 Usznis Ae daglianunsadaiviazdanisdeyanisudnliegeliuss@ninim azaindenisnsisdeu
goUNaU LLazamz&Jmaﬂumﬁmqﬁmaamm33’114 (Sukcharoenpong & Thammasiri. 2018). ¥18an
AUYUNIALEILIIUTOIANENTTUNIIATIAS USRI ULABEslitidnAty (Sukcharoenpong et al. 2022)
Paedenlssdoyasevidiidwlddudonnssduluiaddguen duinumans gusznaunts Tuauds
Hu3laa (Kos & Kloppenburg. 2019) ﬂ’]iL%E]iJI?JQ‘ﬁ’ayjaﬁy‘d’sﬂiﬁ’Lﬁﬂﬂ’mmi‘diﬂﬁLLﬁ%ﬂ’J’]ﬂJi"JJJﬁ@ﬁ/u
Tunndunouvesialanmen Fahlugnisimunfidsduvessyuuunsgiu PGS (May et al. 2019) wag
Haeltuilnnanunsansnaeudounduiiinvemaniasildiiunisaiesnnulusdatazaunindodio
nseiuausiulaldfundnstast (Aung & Chang. 2014) uana1ni QR code Saanunsaldidugeamaly
nsdeansteyadiduussloviiietundndueiliiuduslaalddndae (Taran et al 2014) ludiuwes
HANTENUVDINITUITEUY QR PGS anldrainunsnsdunidniioauaziaiavieinunsdunigniied Ae
nsamaalead time Msdiiusruresianyasnaodduiiososnisinnisteyanisdsluuvasgn
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nsasretoyandnsusiddaunindetio aanudeshiliiuluilng dmasomanduindetvesiuslan
ilugmaiiugenuisveanunsnsios uenaniludiuvesnssiiunuvesangnssunsngaiuses
1asg1u nafiAnduiiddyAoifngudeyanardun susesnnsgu uarannanlunisionsaniuses
UINTFIUVBANYATNTUARL Y mmmiamﬂsvmumﬂmulﬂsu'mLl,muﬂaaMﬁLLauasmUummmﬂm
Tumsidunuvesnsauiiiiedadls

5.4 Aufianelavednunsnsngusiegnesianisussyndldseuu QR PGS

HANTTITLNUTNNYATNTUAZANENTTUNIINTIVF USRI aneladaszuy QR PGS Tuseauas
iesanszuuldnudte fuszansam gndeawiudr uazevaussmusessléd Safiunwazein
wazanalunszuIunIInIafuTesnggu denaliinnsimuiviaslnuendvanzauuasssdu
40nA&8aru Sukcharoenpong & Thammasiri (2022) finuinssuunsasaeudeundudmsuinuasass
annsatsnuasnslunsianstoyauazuansdeyailiiestodliiuguslaatiiu QR code wagludiuna
nsnaaeulUszgndlisruulasinunsninguiiegiafinevaussnnudssmsuazuilydymiinuninsg
Usvaveglfednansagn aenadoaty Guangi & Husnain (2022) finuhssuussiaasudeunduiiilulédy
annsainanulindauazauianelaveuslnald wazaeandesiu Kaufmann et al(2023) il
grflsmnudAgueanisiinevsuuazniniouisiudulunisiuses PGS UssAndamuassyuniianunsn
povaussamFaIsvesiliualdrudetu ulladuddyiidsmaronsonsureslfuazeudsiu
1945 UU wagludiunansussiiuauiianelavennenIsun1sngiafusewIngg Iy aennqediunuide
84 Sukcharoenpong & Thammasiri (2018) #iUsgifiuanufianelaveslineszuunsiaasudoundy
wuigldfanufianelalusyiugslunndu Taslamzegreddusrunmshaunuilaiduresssuy A
felunslian wazanuaendovestoya og19lsiniun1sfissun QR PGS amNInRBUALBIAINFDINTS
vosfidulddruds admnuluida araseudounduld wasdisanduyunisdnfunuiudumsinu
vislenauAeIn nnuasduvislifiaumnzauuasdsdu (Sukcharoenpong and Thammasiri. 2018)
Raumsafuayunazsdnduliiaotioinunsduridumsg ity

6. aLauaLuY

meiviiideiauenusdel

6.1 AsiinsAnwinansenuvesn1sUsrendldssuy QR PGS Tuszezeineusednsninnings
AN MYBINANEN uarseldvesnumsns sufsmudiureninddquatnunsdurislunmean el
WiuRaszloviiuwiaswesmsihmallaunldlunsiaunananunsdunse

6.2 msvEnEva UM TITElUgnsANwIMIYSANNSIEUL QR PGS Whiumaluladfdviadue 1wu
Uyayrsedvg uazdoyavuialvg WiloanseauUszansa mnisnsisdeud ounduLarnIInTINTUTES
wmsgnilifinnuudug Wedla wasunidefiosnniu Suasdswadonsadsyad sl fuaudunums
SuniduavanuliIsunansudsiulunain

6.3 ArsfimstdedejiRnmauuuiidmwniuddanlddumdonaniadldnue dausinuasng
uussU faadming TWaudsfuilaa ilessylyvuazguassalunsuszandldszuu QR PGS luusias
Tumeuveaindly safawuamslunsuuguasimunszuuliaenndeatuanudioinisuazuuniuiage
vosldnu Feazthlugmsensefuussavinmnsddunuuazairsaurliiunnaiadluidldedng
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Abstract
The objectives of this research were to study the changes (color, pH, sugar and phenolic

contents and antioxidant activity) of papaya powder fermented by Look-Pang Khao-Mak at different

times. (0, 6, 12, 18 and 24 h). The color pH and phenolic content of papaya powder derived for 24

hours fermentation showed the highest significant difference compared to various times of

fermentation with 95% confidence interval. The color in L*a*b* value was 64.22+0.04 (the highest
of lightness), 16.10+0.08 (the lowest redness) and 27.14+0.02 (the highest of yellowness),
respectively. The pH value and phenolic content were 4.59+0.02 (the lowest pH) and 0.63+0.10

mg/ g dry weight (the highest phenolic content), respectively. Total sugar content was the highest

at 18 hours after fermentation with the value of 252.80+65.03 mg/g fresh weight, whereas reducing

sugar content was the lowest at 12 hours after fermentation with the value of 28.26+3.24 mg/g

fresh weight. The antioxidant activity of papaya powder fermented at different time presented non-
significant results. The ICso value in rang of 1.25+0.40-1.52+1.52+0.33 mg/g dry weight (ICso of BHT
was 2.65+0.00 pg/ml). This research showed the papaya process by fermentation which is a

traditional method. For maximum benefit of fermentation, further studies should be carried out in

terms of chemical composition, such as changing in prebiotic content and this fermented food to
health.

Keywords: Antioxidant activity, Color, Papaya fruit powder, Phenolic compounds Sugar,

Fermentation
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1. uni

nsninduisnisnidunsouenemslifiionglumafueniulasendenishausess wu
Aspergillus spp., Rhizopus spp., Mucor spp. 8@# 131 Saccharomyces cerevisiae, Candida spp. %38
wUATILSY Iﬂma‘wwLwﬂﬁl,%’aﬂfcjuﬁa%ﬁaﬂiml,aﬂﬁﬂ WU Bacillus spp., Lactobacillus spp. tdusu (Inatsu,
2020; Melini et al. 2019; Wongsa. 2018) @113udnusvidaldadunidimestaiien wu luag
dnduansyfindindaedar wasides (vidsnvusaduivindrswuafifonguiiasransauanin) Tne
nszvIuMIsTIalivesqaursdiaaeululiswiiter iliiAnnsuasuuasesddseneuresems
1(5545mﬁm%ﬁ%mmmmudaﬁﬂgugﬁ wagyABQT 1Wu Lactobacillus brevis IuuuafiFedindnnsauanin
Tumsafrmdsnwiunszuiumsinalaladaveselauuulilltesndiau sihlidunadesiiannzdunsn
wzfunIstssiinuesead uardaiangauninisuendina duarsdad uresasdeuszanan
peiluda3n (GABA) (Leeuwendaal et al. 2022; Pakdeeto et al. 2022) NF¥UIUNITNLNDIAATIINTA
Suv3duanswiin wu nsnevdin nsndin neandn TusuvinvesuafiFeihiuly Vilidnsustaadie
ldsinnandunse 1w 1 Afldanudunse-anaeglutag 3.6-4.5 (ia. 2019) 1uanneilimunzaniv
naasniulnveaionelsn (Showpanish et al. 2022) uananiinisnindsanunsaasuuassasd
onsINMsUAsuLamesmemmuazynaed Insnsiuvisanssduszneuduaiiioglueimsuiu
nszurun1seslasieuleivesyiunid Wy anUsvaunuunuiu (Samtya. 2020) aAANVNVDY
a15Usznaufluedn (Dimidi et al. 2019) anuSualedlnudnanlss (Samtiya. 2022) i uUSu
asUszneuiiuedn WinUTiumsUsznounalauesd Lﬁuﬁaﬂssuﬁma%aﬁmz (Dajanta et al. 2013)
famaiAsuulaamaniidmanodnanionyud (Dajanta et al. 2013; Phromraksa et al. 2008) 9Aun3Si
ddglunaifnimanidvmihddulnslulefnfifiusslevdlumaiuemsvesyss (Sivamaruthi. 2022)

wgazne (Carica papaya) Ugnladluussimmandou Wl 2562 Ussinalvefituiivgnusrasnevidu
57,524 15 nandn 86,722 A1 (STUVAISAUNANISNANNIAIULNYAT NSUAWFTUNITLAYAT. 2563)
nanzaznofiansemsiiuusslowd 1wy Fndiu mslulewasm TUsiu wazansuunueladviend (Lopez-
Martinez et al. 2015) Jeuuslnauzazneotugunaan lneulssunanuiduomnsvliamg q wu unudes
i unedu 1udu daunaanieniudsznivan wiuzasnossiiauamdaruinisuinuadadniswlsy
Waruyartes uaznaanilenglunaiuinudy dnidedsdinmnsulssuaresneaniagldnimiinge
gnudsinmnn dhneuuiadunsuzaznevsin waz@nwvinsdsuulasiitiaainnisvsin finasng
(0, 6, 12, 18 way 24 if’ﬂm) Toun nMsilasunamesd Arpadunse-lua U%mmﬁwma J3uneuans
fuedin wazfanssudueuuadastlagld 1,1-Diphenyl-2-picrylhydrazyl radical (DPPH?) Lﬁa%mqmi
usnymanzazneaninedinsmuamelaguInTg waganunsonsgennisldnwzazneaniugaaingsy
pnsgUkUUAng 4 W Wuasiudelundnsusionns Wundnsusinmeasnedmivduilnadasoy
fg 9 Lt uin daeny duaeinity wasdFutssnunalifanlden

2. inguszasa
Weafnwnsasuwlaswesend aranudunsa-wua Ysunatieia YSunaansiuedn wavianssy
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3. 35113338
3.1 MSWSEUFIRENN NIIUIIN KALNITNTUUNINEALND
ugaznognitusisniad (C. papaya) lnsidondonaiifiudendidervumdosnaainansneyag
Fradoudiguiey - ganey w.e. 2564 vludeharuazeiadaeiindu mndulenidenuas kuzazne
Butu FudiuidwdediSudedvnduluoen wdriuiouzasnailuiu 4 yadouzazneliazfon
iy 5 dnlidithwiniaiu dauag 500 n3u @it 1 ivlududufegungd -20 °C (gnarunw)
gl 2-5 ihluvinlaenaugnudsinmnndiuas 2.5 n3u wildua 6, 12, 18 way 24 $alue ilensu
uAaztIaan vinsiiudegnaTainm 25 nduvesuiaznsnaasaiuinwlifigamgl 20 °C iesonis
nagouUSInmaTaziniaiing mnduiedeiivdeiumealndndaiuaududu 5% Tae
dwiinsotniin adlusiegnedivie naulidniu thaunaslueuuisiemmevandoufigumgi 50 °C
Hunan 5 Fu Tufindhwinufuesefiduinananlngldaunseed
Zawavnald (% yield) = (USinauhmiinuieessedng (n8h) / dndnsegadausunsie (h51) x 100
wzaznonsini wisudni Ut ugend oty Otto finusa 12,000 seu/wit tHutian 5 wadl
ndufunsraznendnllugsduieniigumgd 8°C ilemsiinszvidusioly
3.2 MIAATIEVE
melnesidvhlneldnszaznondinfinard q visglurumsdsufmuaduihugudnans 6
WwuRnT ANUEY 15 lwufms ntuinadlneldiedes daine3fives nenunagua Lra*b* value
3.3 MelATgiiley UBinamsUseneufiuedn uazqvsiueyyadass
3.3.1 MIswseudIegNdmTUNTIATIER
vhnzaznevindiaanine q 1 nfu azaneluiingdu 10 fadans werasazanelhdniu
mnduthlunusisafiousnegneuiiliavasoendeedesmumies fienuss 5,000 seudeundt uw
5 wit \vansazanedndlafiduudigumai -20 °C ulesemsiiaeisiely
3.3.2 MsBATEiAnudunsa-Lug
thiegsansasanenszaznelude 3.3.1 Jaranudunsa-walaelfiedosiafitos fu S|
analysis model lab 855
3.3.3 MRS sUssnauiluedn
mM3¥aUsunaansuszneuiiuvedndniunislagldis Folin-Ciocalteu Ssiauasan Singleton
and Rossi (1965) UAsenUseneussaisasaiadiegielude 3.3.1 Ysuns 1 faddns nauaisazany
Folin-Ciocalteu (Fonnssetindulusamaiu 1:10 Usinaslasu3unns) Usunes 1 Sadans welmdndy
Usludifiauu 7 widl mnduifnasezarsludonaisueiun (Na,COs) anandudu 10% Tnsthwiinge
U3ums U3ues 1 fadans welidniu wdufigumaiiviesuiu 30 unii thansazaenauiileindinig
aanduuasiieiai ssaalnsluladinesianueindy 725 unluuns Andildduduinuina
a1susznaviiuednlagiisuiunsinuinsgiunsawnadn (GAE) 9aemnududu 0-30 lulasnsu/dadans
yenusslumize unadnuedadainiaud (GAE)nfudwidnuis
333 mﬁmwﬁqwéﬁma%aéaiz 1,1-Diphenyl-2-picrylhydrazyl radical (DPPH)
miwmaauqméﬁma%aﬁaizhawa%aﬁaiz 1,1-diphenyl-2-picrylhydrazyl (DPPH) lng
AnudasdnifesainiBnisves Blois (1985) UfAseUsznaumsasazais DPPH aandudu 2 fadluans
flazanglu 99% wmuea Usines 1 Taddns waufuasazaefednaliuns 0.5 Saddns fnnuidudy
w1 9 (Fhnduunuasazasiegaiielugaeugy) Mndulniigamgdviesuny 30 urit fadinis

o o
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Aandusasiinaue1indu 515 unluwnes Ingldumueauasazaisuuasd fwiuaiosaznisdu
DULADATLAIAUNTT

%DPPH radical scavenging activity = {(A0 - A1)/ A0} x 100 (1)

\lg A0 ABAINNTAANAULEIYBIRIAIUAL
Al ABANIIAANTULAIVBITIDEN Y170 ATALAIYUINTIIY

nntuthenfesasnisdud seyyadaszuazanudududiie vesasfiosns madansinl ué
Aurmeaduduresansiiegeiiamnsadudseuyadassld 50 wWesiust (The half-maximal
inhibitory concentration (ICso) qnsfnueyyadasziinseilimamunudsuindumsinuouyadass
Fuas1g9t Butylated Hydroxytotuene (BHT)
3.4 MsvadpUUiINAMaT ez AaTA
3.4.1 MyleseiUiumas
MThesEUsIaiaasnldisiuea-9ailasn (Dubois et al, 1956) Uffseusenauniey
A130¥A18A79E19 ANTALANLNINTTIU v3otndu (fAruAw) USung 0.25 dadans uazansazateiluea
anadiudu 5% Tngrintin/Usines Usuns 0.25 fadbns wavansazaensadaiissndudu 1.25 Sadans
welidnu Uuansazanenaufignmnf 80 °C uiu 30 i MnduthansazaenauTadnisgandunasd
AueIdY 485 uiluuns MewedesaalasTnlpfines Usunahmanusmuinlaensidieudinis
gandunasiilifunsmnasgiuvesnglaa sasnnadutu 0-100 lulasnu/dadans
3.4.2 MyleTwiUianhnaIAg
MmsEiUsInamasmdldaEnsalalulnsedle@n (Dinitrosalicylic acid (DNS)) (Garriga
et al. 2017) UffSeUszneuseansazaneietnsiinududu 10 Sadniu/dedans ieasaratetinia
nglaaunsgu Usuns 1 SaddnsluBimsmiines anududu 0.05 Tuans Wiew 4.8 uazansazaty DNS
USims 1 faddng welidntundahludiugaungd 100 °C uw 5 wid induduihngu 8 faddng uén
thansazaeiildiarnisganduuasiiniueadu 500 uilumns Mewdesaalasiilafines Tagld
YRSl nduunuasiedaduasaraieuuasd sunmuiinashnaimdlasthendildifisut
nsmlinasgunglaayienuidudy 0-100 lulasnsi/daddns
3.5 M5AATIZY Escherichia coli uaztinandelaaesumuanuaizasne
Annwinisuudsudelunaraznoninlurisiafiunndstulaessamusinaladnosus
uay E. coli mMuABnsilseinnnsgiu AOAC 2019 387 991.14
3.6 NMTIATILINERA
Toyannmsmnaevluuiazd uneuldainnsiinged 3 41 Tassenunaluganade + SD.
fwazdinszsinnuwana1elagld one-way ANOVA way Duncan’s multiple range-test 7 5z umI1y
\eru 95%

%
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4. NaN1538

4.1 Sovaznaldvosmazaznoniin Advesauzaznaninfiiaisng | waze fow

Sovaznaldvemanzazneviiniszozinat 0 uay 6 alus liflanuuansnenisad Tnedlrnfevas
4.09 + 0.05 waE 4.10 + 0.07 My wiillafiuszernamiindy 12 dalus Tovasnalfifinduoned
Teddny TnefmSesasnaldvintu 5.22 + 0.15 wazanandntiosdissozinavin 18 alus Taedawviniu
4.55 + 0.13 wasifinduanniiaeiisveznamiin 24 Falus Tneddwidudosas 6.00 = 0.04 (An5197 1)
Tnodnwaznazazneiminluszozatsing 9 uanslugui 1

Andnszaznominuanadud L a*b* famisad 1 TagaArauadng (L) vesuzaznevsinina 6
12 18 uay 24 d1lus SAwiinduegadidoddgnsaifdeioutugnmunu Ineraruainsgsigei
szognamiin 24 s A a* FauansmududiBen-uns Sereglutas 16.10 £ 0.08 - 22.22 + 0.18 T
wandlffiuimszazneviinddisiung lnensuifnfissoznannniusandifunnuduiunanas uas
fidrnududuasigaiiszornaimin 24 $2lus daudn b* Fauansiennududindesvesing lus
uzagneviindleoglutag 24.49 + 0.13 - 27.14 + 0.02 earundufivdesiifidnfiuiuiloszernamn
ity Wnefleanniianiiszesnamin 24 $2las Sy 27.14 + 0.02

manuidiunsn - sswesansazanenszaznevsingina 6 - 24 daluseglutae 4.59 « 0.02 - 4.98
+ 0.08 Inefilovvesnanzazneiiiniswiindiegnuiisdimanasedsidodduilodioutugnniuny (5.38 +
0.14) shegriiinnuiuningsiigaeasazansnsuzagneviindingn 24 $2lus (4.59 + 0.02) (319 1)
asavanenszaznoninluszeznaning 4 uansdduiiuandnaiu (37 2) lnsansazanenszazneviin
nan 6 Hilus fadudunniian ause 12 18 24 Flus uazyarIUAN AMAIT

M15197 1 Sovavnald @ uariitoy vesmwraznavdnmegnudadnivanniiiag 0 6 12 18 uag 24 Falus

ssgzavein | 3evazkald And Nav (pH)
(Faluq) L* a* b*

0 4.09+0.05° 59.38+0.47° 22.22+0.18° 24.49+0.13° 5.38+0.14°

6 4.10+0.07° 63.77+0.13¢ 18.01+0.14° 26.55+0.04° 4.98+0.08°

12 5.22+0.15° 61.34+0.04° 18.13+0.04° 26.74+0.17° 4.97+0.01°

18 4.55+0.13° 61.03+0.28° 18.29+0.10° 26.70£0.12° 4.68+0.01°

24 6.00+0.04° 64.22+0.04 16.10+0.08 27.14+0.02° 4.59+0.02°

P

L* fie AnAuadng (lightness) &A1 0-100 (0 vanefisingilden, 100 manefieingildv1i) a* uanadn f787-uns (+a vaneis
o A & = o & oA 4 a8 A A = v A g A =
Tngilenuiudung -a vanetsingiauludiden) b* fe &rdu-wdes (+b mnedsinglinnududnges, -b vaneds
Tagiianududibn) shesfiniidnnwsingulusmnsduredinlfetuiiunndaiuwanfnnuuanmmieadnfisziu
AILTRII 95%

°

o
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JUN 1 naugagnevdniiszesiiamidneing q lnell 6nws A- E fe naugaznendnfisseziiaivdn 0 6 12 18
way 24 Falus auafu

» NN B K

LU e
A B C D E

JUN 2 ansazangnsuzaznovinfisvesiia1eng o innududu 100 Sadnsw/daddns Wnednusiindule
JU A-E Al asavanertzagneszaziaviin 0 6 12 18 uag 24 Alus pua1du

4.2 Yasnauhwasan thanadfnd ansuszneufiuedn wavqvisiuoyyadass DPPH vasuzazno
mmmumnmmq 9
ﬂiummmaiammmamquvauﬂamﬂummeuamwuamﬂm‘wnm‘wm 18 $las flAyiniu
252.80 + 65.03 uaaﬂiu/ﬂiummﬂam Tuvmeiidauauiiusianihmany 113,87 + 521 Sadniu/niu
whwitinan muﬂimmmmaimw‘Uimmmamaemuuamﬂmmw wawin 12 Falua Taedldwindy

28.26+3.24 llaaﬂill/ﬂill‘LﬂWL!ﬂﬁﬂ LLauLWJJ“U‘L!Z‘NE‘I@@EJ'N%J‘NEJﬁ’]ﬂEUVl’NﬁOGW]iSEJSL’Ja’W]ﬁJﬂ 24 ‘U’JI&N Towil
ANVNAU 53.36+0.44 llaﬁﬂill/ﬂill‘u’muﬂaﬂ (Gﬂi'lﬂ‘l/] 2)

o
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M13°99 2 YSnauimasia dnnasing ansusenauiiuedn wazgnsinusyyadasy DPPH vewyayne

NINNTZELIAIAN 9

4IR854 daasnad dnsuszneu W ICsoDPPH
szazaain | (un/n3uunutngn) (un./nSUUnLn uadn (fadnsu/n5u
(FTa19) &n) (un. GAE/n5Y Uvinuiie)

dvinudie)

0 113.87+5.21° 44.88+9.17°¢ 0.51+0.01° 1.31+0.20°

6 117.60+14.22° 45.13+10.12°¢ 0.58+0.02%° 1.40+0.26°

12 152.00+34.61° 28.26+3.24° 0.60+0.012° 1.38+0.33°

18 252.80+65.03° 37.79+3.69*P 0.57+0.022P 1.52+0.33°

24 167.20+19.42° 53.36+0.44° 0.63+0.10° 1.25+0.40°

Foyalunseiiuanaduanade = SD 1nmedey 3 91 lnednusnmudanguisridniwanssiuluneduidediu uans
ANHLANANNERATISEAUATRIY 95%

U%mmaﬁﬂixﬂauﬂuaﬁm’sﬂumamazﬂaﬁuﬁ’ﬂﬁﬁnﬁ'wﬁmﬁaLﬁauﬁ’uﬁ’amwﬂm (0.5 +0.01
finfin3u GAE/nuthmiinuia) IneuSunuansussnaufiuefinsammesinegtedianeglugag 0.57 + 0.02 -
0.63 = 0.10 fiafin3u GAE/n3uthuinuiis Tnefegeiifiinfueinsiuifintuosalitoddgdlafiouituge
AuA Al Heuzazneviniiiagn 24 $11a3 (0.63 + 0.10 fadin3u GAE/nFundwiinuiy) (msedl 2)

NAYBIAINTIUFUBYYaBAsE ICso DPPH vosnuzaznominiiaan 0 - 24 #alus fian eglure 1.25
+0.40 - 1.52 + 0.33 SaAniu/niutmiinuis dslifinnuunnssegedifoddgmisadivesmndoshg
Lﬁ@LﬁSUﬁU‘Q@ﬂ’]U@N (1157971 2)

4.3 wansesiadeladvlesuriuuande E. coli vowoensmsuzaznaviin

wansmsradeladvlesusunazide £ colilunuideladvesuuazifeb. coli lunndiogis
(15737 3)

A1919% 3 Total coliform Wag E. coli vearauzazneniingiegnudadnivenniiiiais 9

szpzadn () Total coliforms (cfu/g) E. coli
0 ND ND
6 ND ND
12 ND ND
18 ND ND
24 ND ND

*ND (not detected) ngds asralinuidie w3e da1 colony forming unit/dadans M 10

5. afusnenaLazasung

o

nsiinduvesdesasnaldlunszuiunmandnarusadulule Wiesnnisiiulnesgdunsdih

(%

nihilunszuiunsmdn Sausazdrnatunmdnasivsinagdunsdiutuuandieiu dawaliiifosas

o o
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naliit ud uuansineiy i ermiinua suudaslui sveziaandneng 9 (Varela et al. 2004) s9uds
nazvunInsinfiviiliansinnsasundas wu msvsndedad wlidianadsuduueanased
mavsindhenuaiiBenannsauaninanansadsunglaaidunsauaninuasionuea (Sharma et al. 2020)
safansrvrunslunmsriliiegefinisgadedn wazn1sszimevesananguninssivedis (volatile
acids) 1u nIAuanAn nInezdin uazionuea duduamguilsivhlmiwinuiesesasnaladiaanadls
Fatuesazualddiivasuuvadunszurunsminidunanainnsasgivlavesdunis uagnis
WasuwasansiinannseuIunviin

nsasuulasiitenfnt uldidesanlunszuiunsnindniaua suudasesansiivhuiviin
\flosangdunid nglunsvingaunidnatevin lnslamznauiiiduuuafifondansaaninaiungn
wWasunglaaifunsauaninuazieniuea uieasrsmansaeifiidunselasianiznsnosdin 4afl waviil
wanAnildannsviindianudunsadiutu (Sharma et al. 2020) TnsnsusindalnlAfinnudeuntas
Wlifievanauduiedtu Wewinwanisuinilmannansasidunsnezdfin (Vuyst & Leroy. 2020) &
Tunuddsdnudmauzagnentnd sthinazarsildansazaneifanudunsaunnirluganivay
ATt oLy

dlothreuzaznondniitiansi wazganethimuudy 10 dadndu/Aedans wuiasavansd
Igfiamsgandunasgegeaiinrmeniadu 453 uiluns sudunuemeduiilndidesiuanuenadues
uAlsfiuown (A 450 nm) (Setiyono et al. 2019; Schweiggert et al. 2011; Shen et al. 2019) Ingdiseau
Tuelsiussdiinuluuzaznognuiznaudae wanaIulauausy (g-cryptoxanthin) weavianilsfiu
(a-carotene) Lua1A51s7iu (B-carotene) lalallu (lycopene) a9 (lutein) uazduwuiiu (zeaxanthin)
ansanilvgldazansthenuuiesulawuduiiannsaazaremlidntos (Shan et al. 2019) Msvnaes
wuseninsinAnnsudsuulamesssainguisvin iesnndvesasazaienszazneviiniina
#a  dnsdsunlasiiuanetu nefddudsngluasavaneiiamidn 4 uandafu udlunnside
fllléinmeriesiusznevtessaiag JsdndudesdnvifindudelUifeafunisudsuudamesssaiag
wiazvtinluusiagyieaann

nsfnwUinauhmatemadunsliesgiansivleawnsaieluguimaiiituasliinog 1o
ihnalianaier dinaluenag sufmedudnailaduiaming q Hefiazareild wagldazaneh dq
wuleflussuumaduemavesiyudlilaunsodesls Fafunedudnenlsdfiazarsuarlalavasluth
sihiidleoimns fdamdaglunsdude mafinvidhmaiiddunsiadmalnanadsuarlnanag
Wundneniiuglasa Faduhmai Guuvdmdsnundnliunsinie nnsaaviediuduveshmanis
w14 9 lunszuaumsntnifaanmstihmalufonssuvesgdundsaldlunssisedin wu Tunswiinlod
L‘UE]%%WU’iW‘U"NLLiﬂU%M’]mﬁﬂﬁlﬂaaﬂaﬂaﬂﬂﬁﬁﬂﬁ’]ﬁﬁy Mnumsiasuudasdoudensiiamtn 10 Ju
(Jia et al. 2019)

asUsgneviiuednuatsvieiguant@iduasuszneviiiuesyyadassle Tnsudazaind
anuanansalumsiueyyadaseiiunndsiudssandnyilsddulunsliviesudidnnseudisneiu
USunaansituednluansadnsssuydniianuduiusivussdninmmsduenyadasesie (Zhu et al.
2019) Tunszvaumsnsin 9aunIdfanuamisalumsnaneulediviliiAnnsdsuudasiunm
ansusznaufiuedn wu mandnides Fadumsudfalug (Camellia sinensis) wuuiaiy Tnesdarlunis
wiinlumanansandnieulesiuiua (tannase enzyme) FailiAansissufisomsaatsunuilu uas
\ineyiusvean By (catechin derivatives) Ssnsidsuudasitsiuauanusalunisiidneyya
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9asw (Chakavorty et al. 2016) wiegslsfimunsinuluadsdnwuiuiunuasfiuednanuaray newiln
diutugegaegnafiteddny Woninduna 24 dalus wianssunmsiueyyadasslifinnusundas g
msmaedundefutmsussnavitueaniindy widdamaueniiilinnefasfiansidsuama
vasRanssuueyyadasele

nsaTaRdeuALUuouYes Total coliform ususdvesnisuuiiounuaiieguus unsuay
FadunuaiiGeidnnuluglddndidendu uazdinulufiu Ssnmnugduvidlunguildfauiviaems
dunmsnsiadouitie £ coli Fndudeiinulugannszvesuyud uardnivisein damsnsanuasduns
vsvenismsduidou ownsiifvsinande E.coli inasnnidlesutsemuidngsrsnisasshliaelse iy
woaide ¢ (Bird et al. 2020) drunmsnsrvdeumuUuitounes Total coliform uaz E. coli Tosmsuzazne
wifnflaandig 9 Tiwutts 2 wiln Feuanslfiiuitnssuiumsndniisnidunisiianuvasaseainns
vudou ghdlsinmunsmraznendinlallfiduemsiidmumnesgulilasnss SufvuiRbmnnsguvens
uzaznewsinduevnsnienuilaa lumsnadnualsines uidn Wen nu wievliuis Funasguszyi
ausany E.coli Wdaendn 3 MPN/n3u (dinamninuazanuasndea1ms nsuingimansnisunmg,
2560) warlunuanomslunvurussyidaadn muUseniavensznsvas1suguatuil 355 (na.
2556) Foansralinuiteladnledu vienmanuideladnesutiosndt 3 sooims 1 nfu lunsdifingrade
3518ul5u (Most probable number) & snsuraznonsnildidefiansannasgiunmsluiiounes Total
coliform Wag E.coli Lﬂulﬂmﬁuuﬁmigﬁu

6. Yaiauauuz

KaveINsvinLrarnafiia1ne 9 uazeuwindunseagnendn vldAnanuudsuntamsing 4
éun Uunmandenmaudn & arnnudunsa-as Uuadniaomn Usinasheadiog Ui
a15usznauiluedin uazfanssudueyyadase il TaouTumandnainnisuin end uazarandu
n3n-Ane vesoeeivdindunan 24 Filusdiunnsaiugnnusuinniign Inedfesaznalsuniign
florshan Aaddaududimdennniign Uiinahmaitduniian uasdesiigaiiaintn 12 Falus
a'auﬂ%mmﬁwmai’mﬁﬁmmﬁqmLﬁawﬁmﬂumm 18 Falus UTunauituednifingegniiszeziamsin 24
s udlshnawefivsiuasuutasrianssunsiueyyadasy MinnsvadeueqaTInen linuidelad
Woduuay E. coli lunndeegefinw wasnnszuauntsvininasing q ilslduaiunndraiu arunsoh
srovhawiindadendndusifineuaussaudesnisresiulsuld Inedennamiinuagnadildainms
vifnfiunnsinedy sgalsfauainuanisnaaoudisdunanddsiiiuiinisminuzaznevinlfiAnnns
Wasuwamasegdluewnsdsdmadeguam iileliaunsnesuislddautummagoulsslovivas
nazagneniiniluduiliAeadostussuunafuemsvesmywd wWu nadeurasonsasyiulnves
Tnslulefnideldnansusiomnsi Wusu

7. AnAnssuUsznd

nAteildsvatuayuyuiennuminendomaluladnaunaniidy suuszanaduseld wa.
2564 uazveveUANALTINEIMansuazmalulad dwsuanuiviinside aunsal uazieiedloflilunis
Aiung

s
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Abstract

This research aimed to 1) study the effectiveness index of digital photography ability using
artificial intelligence, 2) compare the digital photography ability before and after use artificial
intelligence, 3) study the creativity thinking of digital photography students using artificial
intelligence, 4) study of learners' satisfaction with digital photography using artificial intelligence.
The sample group used in this research were students enrolled in Digital Photography course,
second semester of the academic year 2023 at Faculty of Computer Science, Ubon Ratchathani
Rajabhat University which consist of 30 students, using the cluster random sampling method. The
research instruments were lesson plans, learning achievement test, creative thinking test and
satisfaction survey form. The statistics used in data analysis were mean, percentage, standard
deviation (S.D.), efficiency index (E.L), and t-test. 1) The effectiveness index of learning activities
organized by using artificial intelligence with increased knowledge is equal to 0.5, which is 50
percent. 2) The ability to take digital photos using artificial intelligence after learning was significantly
higher than before learning at a statistical level of 0.05. 3) Students' creative thinking was 82.25
percent, which is higher than the 70 percent threshold at the significance level of 0.05. 4) Students'
satisfaction is at the highest level (X = 4.68, S.D. = 0.49)

Keywords: Artificial Intelligence, Creative Thinking, Digital Photography
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Abstract

This research proposes development of a wood carving machine to create work pieces in
the Tai Loei style compare to human skills in terms of time and accuracy. We use control board
for stepper motor 2 phase NEMA17, 1.8degree, permanent magnet: stepper motor for x and y axis.
The rotation of the stepping motor that will rotate in 1 circle has 360 degree and the motor rotates
1 step, equal to 1.8 degree/1 step. For calculate rotation value in 1 spin cycle in order to find the
correct pulse signal: When input the values into the controller to get the correct rotation distance
call that value step/mm. It can be calculated from the following information: Number of pulses in
1 motor rotation equal to 360 degree divided by 1.8 degree so that steps/revolution is 200
step/mm. We set the micro step form stepper motor control board is 32 step/mm. By experimenting
each of the X axis and the Y axis by the experimental value of 50 and 100 millimeters , Workpiece
milling distance 50 mm. measuring distance in X axis 49.8 mm. Error 0.2 mm. Y axis 49.8 mm. Error
0.2 mm. accuracy is 99.6%. Workpiece distance 100 mm. Measuring distance in X axis 99.6 mm.
Error 0.4 mm. measuring distance in Y axis 99.6 mm. Error 0.4 mm. accuracy is 99.6%. The result of
the development of the wood carving machine to create the Thai-style workpieces, the machine's
operation has an accuracy of 99.6%, compared to human skills, the accuracy is 83%, and in terms

of time, humans work 5 times slower.

Keywords : wood carving machine, stepping motor, control board.
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Abstract

This research proposes development of a wood carving machine to create work pieces in
the Tai Loei style compare to human skills in terms of time and accuracy. We use control board
for stepper motor 2 phase NEMA17, 1.8degree, permanent magnet: stepper motor for x and y axis.
The rotation of the stepping motor that will rotate in 1 circle has 360 degree and the motor rotates
1 step, equal to 1.8 degree/1 step. For calculate rotation value in 1 spin cycle in order to find the
correct pulse signal: When input the values into the controller to get the correct rotation distance
call that value step/mm. It can be calculated from the following information: Number of pulses in
1 motor rotation equal to 360 degree divided by 1.8 degree so that steps/revolution is 200
step/mm. We set the micro step form stepper motor control board is 32 step/mm. By experimenting
each of the X axis and the Y axis by the experimental value of 50 and 100 millimeters , Workpiece
milling distance 50 mm. measuring distance in X axis 49.8 mm. Error 0.2 mm. Y axis 49.8 mm. Error
0.2 mm. accuracy is 99.6%. Workpiece distance 100 mm. Measuring distance in X axis 99.6 mm.
Error 0.4 mm. measuring distance in Y axis 99.6 mm. Error 0.4 mm. accuracy is 99.6%. The result of
the development of the wood carving machine to create the Thai-style workpieces, the machine's
operation has an accuracy of 99.6%, compared to human skills, the accuracy is 83%, and in terms

of time, humans work 5 times slower.

Keywords : wood carving machine, stepping motor, control board.
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Abstract

This research aims to 1) Develop a bean seed color sorting machine using image processing,
and 2) Determine the efficiency of the seed color sorting machine using image processing,
developed with MATLAB software working in conjunction with an Arduino Nano board to control
the sorting of three colors of seeds: red beans, yellow beans, and green beans which focuses on
finding the efficiency of the accuracy of sorting. The research found follows:

1. Finding of HSV color values for seed color sorting are as follows: Red: (H=0.85-1),
(5=0.6-0.8), (V=0.3-0.60) Yellow: (H=0.05-0.17), (5=0.05-0.17), (V=0.65-1) and Green: (H=0.35-0.45),
(5=0.9-1), (V=0.7-1). These values ensure accurate and precise image processing.

2. The seed sorting process was found to be accurate, with a percent accuracy in sorting of
97.53%

Keywords : Bean Seed, Color Sorting, Image Processing, Sorting machine
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Abstract

The objective of this research was to develop and evaluate the performances of a turmeric slicing
machine for herbal processing farmers. The main components of the machine included the machine frame,
an adjustable slicing blade set, a feeding tray, and a material output channel. A ¥ horsepower motor was
used as the power source, and a belt was used to transmit the power. In this research, we studied 5 levels
of the blade clearance; 1, 2, 3, 4, and 5 mm. The studied indicators included values of capacity, slicing
efficiency, loss percentage, thickness of sliced turmeric, electrical power consumption, and moisture
reduction rate. The results found that, when testing the turmeric slicing machine with blade clearances of
1, 2,3, 4, and 5 mm, the average capacities were found to be 167.33, 696.83, 727.00, 820.00, and 914.17
g/min, respectively. The slicing efficiencies were 84.78%, 81.33%, 66.21%, 65.48%, and 62.01%, respectively,
with corresponding loss percentages of 15.22%, 18.67%, 33.79%, 34.52%, and 37.99%. At blade clearances
of 1 to 5 mm, the average thicknesses of sliced turmeric were 0.94, 1.98, 2.99, 397, and 4.97 mm,
respectively, and the electrical power consumption rate was in the range of 513.73 to 533.82 watts. Slicing
turmeric using a 2-millimeter blade clearance yielded better results and less waste compared to the other
blade clearance settings. Moreover, the moisture reduction test of sliced turmeric revealed that weight
values for turmeric pieces at blade clearances of 1, 2, and 3 mm were lower than those at blade clearances
of 4 and 5 mm. This developed turmeric slicing machine can be used by farmers to slice turmeric for

processing and generate income for herbal processing farmer groups.

Keywords : Herb, turmeric, turmeric slicing machine, community product
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Abstract

The research was to development of a pepper fruit separator machine from the peduncle.
The components of the machine are 4 parts: pepper separate machine structure, power unit and
transmission, pepper separate body set, and pepper separate sieve. The structure of the machine
is made of galvanized steel. It measures 38 centimeters in width, 38 centimeters in length, and
53 centimeters in height. The outer tank is made of stainless steel and measures 45 centimeters in
diameter and 62 centimeters in height. The bottom of the tank is funnel-shaped to convey pepper
out of the hull. The inner body assembly is made with stainless steel grilles. It measures
30 centimeters in diameter and 30 centimeters in height. Inside the body, a triangular-shaped
stainless-steel rod increases the contact force of the pepper against the wall, so that the pepper
separates off the stem better. The bottom of the tank is a circular plate made with a stainless-steel
grate. With a diameter of 30 centimeters, it helps to centrifuge the pepper to touch the walls of
the tank to separate off the pepper fruit. It uses a rotational speed of about 1,200 rpm with
a 0.5 hp motor.

The test results of the machine separating pepper fruit from peduncle showed that it can
separate off an average of 101.00 kg of pepper fruit per hour. The average electricity consumption
is 1.20 baht per hour. While separating pepper fruits by manual labor equals 1.65 kg per hour, the
machine can separate pepper fruits faster than manual labor, equal to 98.37 percent. the machine
separates pepper fruits is 96.75 percent and can be used continuously, making it possible to
separate off large quantities of pepper fruits in a quick time. The machine is therefore efficient,

reducing the time to separate the pepper fruit and meeting the needs of the community.
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Abstract

This research aims to explore the development of an organic farming system and strategies for
integrating small farmers in Doi Saket District, Chiang Mai Province, into the participatory organic farming
standard certification system. The study employed a purposive sampling method, selecting 22 small
organic farmers from Ban Dok Daeng, Sanga Ban Subdistrict, Doi Saket District, Chiang Mai Province. Utilizing
a participatory action research approach, data were collected through group discussions and in-depth
interviews with farmer leaders. The research focused on identifying guidelines for developing an appropriate
organic farming system, imparting knowledge on organic farming principles, conducting workshops led by
organic farming experts, and assessing organic farming plots according to the participatory organic farming
standard certification process. The study found that the farmers still need a proper understanding of land
management to transition into a certified organic farming system. The development and advancement
approach includes: 1) providing knowledge on organic farming standards and 2) training farmers skill in the
correct techniques for managing land according to organic farming principles. The researcher has promoted
the creation of a network, causing sample farmers to become members of the Chiang Mai Sustainable
Farmers Federation. A federation committee advises on production techniques and transfers knowledge
of organic farming system management to farmer groups. In addition, farmers can adjust agricultural land
management to meet the certification criteria and receive 1 Participatory Guarantee Standard or PGS

certification.

Keywords: Organic farming, Participatory Guarantee System (PGS)
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Abstract

This research aims to 1) develop an information system for cats using QR code technology
and 2) test the efficiency of the information system. The researcher designed and developed the
system to store data related to cats and their owners. It integrates QR code technology, enabling
quick and easy access to information by scanning the QR code on a cat's collar. The research
applied the System Development Life Cycle (SDLC) approach to design and develop the system to
meet the needs of cat owners effectively. The system’s performance was then tested, and the
resulting data was analyzed using basic statistics, including percentages and averages.

Research findings: 1) The system development resulted in a platform that efficiently stores
and displays essential information about cats and their owners through QR code scanning on the
cat's collar. This feature allows individuals who find a lost cat to easily contact the owner or return
the cat quickly. 2) The system performance test results showed that (1) users could access the
system correctly (100%), with alerts notifying them of incorrect information, preventing access
(100%); (2) users could accurately add, edit, and delete cat data from the system (100%); (3) QR
codes could be scanned via smartphones (100%); and (4) the system correctly linked QR code data
with Facebook, Line, and Google Maps (100%).

Keywords: Information system, QR code, System Development Life Cycle
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walulaBfenslén fidelduianssurumsiiotosiudléon 3 ngu liun fléouily aandn uas daua
sxuu TnganinsouennszuIumsiausng q Afsdestudlfnuimun 5 nszuiuns fe 1) dhdssuy
2) msdansgguaseuy 3) damsteyaaundn 4) Insteyaninandn uay 5) alasaundn

91n3U7 2 ununmnszuadeya (DFD) vesszuvasaumadivivussemaluladienilin
A1119095UYNTZUIUNITAN il

nssuaumsf 1 dhdszuu Wunssurumadhssuuiieldou ssuvasaunatoyadn ifissiudy
Aensldniilevossniiauin..” Suundnsnslinuvesild feszuuuenidu {ldnuiily audn uas
auaszuy Waldldeussuuiededliuassiminufesldmiumadmiuldnussuumuansgléaudng

o e

ANt

nszUILNST 2 Msdansgguaszuy Wunssuumsigauaszuulumsdanisdeyauaziiudoya
aundnlaun Fe-urmana Aeguaairvesn demsnisinse 1wy lweslns wade lay uay San1steya
wnandn sovmn e 3U 3o e 01y aneiudvecusn dnvasruniefiay/smiiven o fogues
WNTDIUNT Yoanan1sAnde 1 lwesing wada lad sudsmsavsaznisuileUsennvestoya
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nszuIunsTl 3 Samsdeyaaundn Wunszuaunsiiandn shansifindeyasudanmsauuasnis
uilvdoya Fo-umana Aeguesinvesn Yesmnanmsinsie wu weslns wada waglal Wudy

nszuIuNST 4 Fnsteyauinanndn Wunssuumsiidouaszuu shnmsifisdeyasiufanisay
wazmsuiledeya Teyaveauan uazidtweausn Tiun 3U o e ong aewudveauin dnvazidunie
fuer/fmdvesn o fegueaivonsn Yamsnisiase wu weslns wiadn laid (s

nszUIUNET 5 adsaundn Wunszuumsianndn insamedeudnldnuszuilagrinisiia
Youatorld uay saru

3.1.3 mseenuuy (Desien) lutumouiithnaiildainnisiaszs (Analysis) 1noonuuuRmu

TUsunsu wuseanilu 2 szuzfe 1) N1soonuuuLBanssng (Logical Design) LIun1seenuuuanwauznig
MNUVDITLUU AIBUNURIUIUN Lay LLmumWﬂizLLa%’aiﬂa 2) N1T9DNLUULTINIEAIN (Physical Design)
\Jumsszydnuagmsvhaunmanaia gunsaiuazmeluladnaonulusunsunwfazihunldlunisdeu
Tusunsu Tnefmulusunsudie anwifitesi (PHP) 1uvdn uazidousarugiudoyauisioadiuea
(MysQL) sadsnisesnuuudiudeussauivgldltianuitaula siufsseaninmnisviauvesseuy
asaunadmiuudemaluladfiensldn mnduiuuuildoonuuuliluimunssuulngldlusunsa
Adobe Dreamweaver tglunmsasraiuled uazlusunsuanusanm auguiuuildimualy

fiuaszuy Bi "
ansteyaaunin

—_— Sondoyamnin

# 1
senutieyn
' ¥ .
minTn SINGERTT] % =
u swandayaamndn
T &
— Gondiouameau®n
; " 2
Yamslioya swudoya
. =
tipwn tisan v "
HPuaIzuY seadioya
S
nAauIdn
Gondoua
3 o [~
fndn
v
dayadurin wrmdoya |
o e
Tunuieya Gendoya — o
fioawn fawun
i Tivarudoua
oy “
. 4 \ AR
. Ao
fliuialy B
v
- W ﬂﬂgﬁmﬂ EUﬂ'EI’EJLIﬂ
Lﬁﬂl'ﬂ.lill;!? J -
b i 7
NTVGRTItTY) EnALBA
Gondaya s1eutieya
Ussmiisaan = Uszmiaan
alinsaunln
enuleya — Fendaya
Uszumiipawn Uszimlisauan

UM 2 unun1nn1seaniuy nszuataya (DFD) Yesssuuansaumadmsuwiimenalulagiienslan
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#157199 1 Data Dictionary Szuvasauwmad1msulameamalulagfiieisian

Field Description Data Length | Constraint
Type S

Cat ID Unique identifier for each cat Integer - Primary
Key

Cat_Name Name of the cat Varchar 255 Not Null

Cat_Breed Breed of the cat Varchar 255 -

Cat_Age Age of the cat Integer - -

Cat_Sex Gender of the cat Varchar 1 Values:
M/F

Cat_Descripti | Specific markings or special features Varchar 255 -

on

Owner_ID Unique identifier for the cat owner Integer - Foreign
Key

Owner Name | Name of the cat owner Varchar 255 Not Null

Owner_Phone | Phone number of the owner Varchar 15 -

Owner_Addre | Address of the owner Varchar 255 -

ss

QR _Code QR code associated with the cat's profile Varchar 255 Not Null

Social_Link Links to the owner's social media Varchar 255 -

(Facebook, Line)
Location Coordinates for tracking via Google Maps Varchar 100 -
Coordinates

Y

o
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Owner

+Integer Owner_ID
+String Owner_Name
+String Owner_Phone
+String Owner_Address
+5tring Contact_Info

"manages"

Cat

+Integer Cat_ID
+String Cat_Name
+String Cat_Breed
+Integer Cat_Age
+String Cat_Sex
+5String Cat_Description

"provides identity” "shares contact” "provides address info"

QR Code

+String QR_Code
+String Social_Link
+String Location_Coordinates

1

“links social media” "sends location data"
Social Media Location
+String Facebook +String GoogleMaps_Link
+5tring Line +5tring Address_Info

3U#1 3 ER-Diagram szuuasaumadviuuwumeinalulagiieislan

MseeNUUULATTAINSEUVASEUMAd UL EmAlula8Anendldn Tiduney dil
1) wihusn Fadumihmausnvesszuy foindumhdmiudousudld Wedldidadhun
Tussuufavnuiunthiidususuusn Tneasuansde suludunmitdennumneissuusinanduandy
Uil 4 (n)
2) eIty QR-CAT-TAG uniiimadiuanafasnoazideniiaeafussuu QR-CAT-TAG
fauansluguil 4 ()

QR-CAT-TAG QR-CAT-TAG wiwsn Vi) éwbsan dasantisan mlamndn o

WAL

stuuasauvadayadadidueiiudu QR CODE wiminsuin

HANMIWANBINUUUITLUY

HAMINANBBNUUYTAUY

g‘d‘ﬁ 4 (n) wimantiusn, () wwaieniu QR-CAT-TAG

RV~
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3

3) Janvhszuu Wumimefivanadafdnissuu saulufveyanisinseddaviiszuy

Y

Fauandlugud 5 (n)

QR-CAT-TAG whusn  Windun  fSebsu  desantusan  silasmndn  nhgsan

QR-CAT-TAG

davuwsnTusyuy

a1 Hes sz gm mdifimnide ovamdhlEmnidu
- ‘ v dubivine
HANTHAIBDNUUUIEUY HANTHAILIDBNUUUIEUY

o

JUN 5 (n) wwwagdavinssuy, () mihmadeyauanlussuy

9) Fogaunlussuy Gunihmaiuansddeyausnfouafidunamadou uasilogly
$3UU QR-CAT-TAG fauansluguii 5 (@)

5) whgszuu Wumhilddmsunsenderdldnuiedldnulunsendeyaun @)
wazUFuusis wily audeya (auaszuy) uaziilerdhasinsandnluszuu QR-CAT-TAG fuanslusuil 6 (n)

6) afasaundn (Humihilidmiunsendoyaifieainsaudnidldanilussuy QR-CAT-
TAG fauanslusudl 6 ()

QRCATTAG " " Data P A
il 1A QRCATTAG 3¢

& daslaio

ayana
user

Duuaulidaya: O
&, sian * Alasaundn
& dastdow

@, syiaru * Usznaudn @nussiiaw, 0-9, 32, A-Z $10u S @

n Al

V' Subititsunsudatus

& dnwin

e
ERCERINVIDEN  1hgs=un m oia-
syda

O wwana *

HANTARIUNDINKUUTIUUY

Cwadins +

=& Swia

HANITHAIUIDDNLUUIZUY

(n) (@)
JUN 6 (n) wilunadgszuy, (1) niunaadasaundn

7) nsendeyauyd (J1dew) iuniflddmsunsendoyauun (ldannisdne
Tunguszasdden 1) whldluseuu QR-CAT-TAG Aawanslugud 7 (n)

o o
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8) Hauaszuu Wuminmenlidguaszuudiluvimsdanis (Wiuwss udly audeya)

Tusyuu QR-CAT-TAG fauandlugud 7 (@)

+ wissioyariaonn

HANTWAILDINUUUTIUY

(n)

= daymineuns

- R ) S e
- [ ) S
-~ ) ) S

HANTSHRIUIIDNKUUIZUY

()

JUN 7 (n) wihwmansendeyauinluseuu (ldnw), (@) vilunadguaszuu

3.1.4 Funsihluld (Implementation) d3delandunisdissuvansaumad s unaig
wallaBiensldn Tuimsmaasulaeldinsdmisiofeuuvanmlniy aunuiiesldnfieguutasnasuan
Tnodonlesludadeyavesuiniive viondavasnniiveslussuvasauma dunagiounnsosing q lu
madeulostayamananmadeya Judu Srideunnsesfunsulsuslodnasiounsiluldaie

gaveinlugnsungeshw Tutumewdn 5 seld

€

1z

mo
QR cAT_TAG nsiZele T8 D
€ o shumivzasnm H

B4 GD

X

s1gazIdua © VGG2+3RH Y

A7WA w7ui B 47w £ 47

soanduatasuin WiaNIBTIl  sures e g
azduadiwaiai widing.. S

o inTwua

e el
ERURE
Usziavaagusn 8u q (Other)
ANPAUXTIIAE AUAAG WNET
1$1wovwIn algsil assainaus
ving 181/30 wahuuavaiier
avddlon o Tudlas a.dlon
2.33un 32000 ns
TnsAni 0656892829 Dusizdsle
wimia ﬂ Suomsling &
Tal e 15 (Mozem Restaurant)
. swiaas v sl
UHUIV Ax6ign 14.87488 =
~Dodyn 103.5022124 7 Ui (3.8 nau.)
. 1Eian n1sasasUnd

- ® < = dumou < uwd B9

- s «

JUN 8 dhegrnisihssuuasaumadmiuwnmemnalulagfsenslanluldem

3.1.5 115013951 (Maintenance) 1 uduneunisusuussssuvansaumadmsuiudig
wialulagAie13lan nasaniladnisiasazldnuszuuna Tutussulonainandgmainlusunsy
(Bug) 3onstdauluaniunsaiads F0193inananuden1sveg ey Juwm essednudeyalnidl
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mnugnmeazUuleyalmduilagtu Wy Jamizesnmsifonsodumesids, JywiAeafunisauny
AenslAnluiuiifiduasios dmalidesdinsuugasruuiielidrsuanmmsldnuie uasnssion
Foyaumuaziirveaun ufamsuilvloyaiilignieswidolaiauysal s

3.2 Foenilunside

HITelannlunsnaaeuUszaniamssuuasaunad msviiisismalulagatensian lned

P2

URBUAIL

e

3.2.1 WisuTEUUATAUmAd I uLIImemalulagAleilan
3.2.2 ihAwslaalusidunsvihtheadesrodmsunn
3.2.3 thiheadesnefifiierslanluldlvituun
3.2.4 yA1snaasuUsEANS anssuvalsaumAd nsuLuaemalulagflenslan dn1s
AUAUNITNAGDU 4 FU 9 ag 10 ada et
1) madngszuy
(1) maihgszuusedeyaigndes
(2) maihgszuusedeyaitlignios
2) M3dnnsfeyaun
(1) mafindoyausnlvg
(2) M3unlatoyausr
(3) M3audeyauin
3) MTALNUAI1ElAR
(1) MsauwnuAIDITIARKIUENNINTY
(2) msawnumeIlAluanNLE oY
4) msdeusiedoya
(1) miL%mIm%ayjaﬁamﬁﬁmﬁ’u Google Maps
(2) m3vieusiaiu Facebook/Line
325 fidvimsanduiinuanisnageulssansamadiumsnduiineansmegeuyssdnsam
syuvaTaumAdnsuLinmemalulagiieislan
3.2.6 #AFwinsasUnan snaaeulsEAniansruvasaumad s uwinlgmalulad
Me751n lethlldlunsasunanside sely
3.3 adnnidlunside
33.1 Asouaz
332 Auads 1duni Aadang 2549 : 153)

4. WaN13IY
NM93BI501 MsimsTUUasaunad s usemalulagfienslan aunsoasunanisidela

[

N

She

4.1 wamswanszuvasaumadmiulniomaluladiienslén leszuvamsauma funldly
msivdeyauszdidmiuun Wetsiweulunsdamsdoyaveaun uazsiirwewan Wy Jo e
91y UszLavueauan Jo ey uazlnsdmsiidveausn uagldinaluladmensldnfioidonloadoyasils
annsaihisdeyaveusn uasiwesanléiuil dunsawnufensldniineguulasnasian Haelsii
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wukawsafadod1veLIns ethdwinAudvedddazainuazsinsa fduuszneundnuas
Aduiusserisldnunarszun 1hud 1) fénuinlufiamnsadouw warldmlunsudmueoun
filsiansnsaszysnu 2) aundnfiannsadansdeya uily i Jeyadausn Teyaszysaueuan wardn
0191én 3) fquaszuufiannsndanisudle isdeyadausvowigua wae udly Wndeyanmamtmun
ToyaanTn ToyaTryusmuveil wavfrenslan

4.2 wansnaaeuUsEanianssuuasaumadmIwmgmalulagfieisldn

A15197 2 NANNSNAABUUTLANSNNSEUUETAUNAA NS ULLIN8ALLLagA18151An

v o Gl
adanns o ed
S18NSNAFIU NaNISNAFaU NAANSN U8R
Nagau y
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1. nsing nsingszuumedeya Alfidndssuulauae | Sovas
SYUU Vignees WARILEN LAVILT 100
madndssuuimedeya | Wawnsadhdssuu |,
A N - Sovay
laigneias Louagsyuuiinig
v A 100

TNERY
2.mMs¥ms | maiudeyaunlnl Aoyauuiuy Jeway
Toyauu? oyl 100

nsudlydeyauan Toyagnuilunay Jeway

dunndayaluriug 100

QRPGINGHGITEE Joyagnaueen Souay
o @

INTEUUANSD 100
3.M5ANAY | MIALNUAIDISIAR WanINaTeYA Jeway
A.15lan NSV NUNSALNULATIUR 100

AMFAWNUAIDSIAR LY SEUUANNNT0DU .
Y - N 4 Souay
ANTNLAILDY Aenslanlalun 100

LEIBY
4. M3ewsie | Maveuleadeya wanadunisly
Toya Arm15lAnAU Google Google Maps lUds | Soway
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Y
Wvenlagndes
ASLRUABNAU SYUULBUAD Line/ Y
5 Sovay
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N7 2 wan1svaaeuUsEAnsainszuuamsaumadmsuwindismalulagalensldn
Tunmsa Jesasiadovesnisnadey MnnsmadeuTionnn 4 §1u 4 ax 10 afs agii¥esar 100

dofmsanduned nui 1) madhgszuu wui aansadngsruutasuanmiimanldiudide
Foyaillégnies (Fevaz 100) uarannsaudaiouiledoyalignses vinliliausadngszuy (Sevas
100) Tnglsifidofiomann 2) nmsdanisdeyausn wui1 awnsaiindeyausdluel, udledeyausiider uas
nsauteyausneoninszuy Tnstaunduiunisldesnagniesuasituil (Sosaz 100) 3) mavageunis
aunuAnersldn wuh annsaawnufmerslnuandvivildesenniuazusiug (Gosar 100) saui
Tuanmuasiosfidiaunsagiufersidnliegadiuszansam (Fevar 100) waz 4) Mmsideusdedoya
wuin annsandenlosdeyafiensldniu Google Maps ileuanadumsludsiiogveainvaanlsagng
gndes (Fesar 100) uazdsamsnidouseduunanwesudedenussulaetis Facebook uay Line
I#d3a (Sewag 100)

5. 8AUTEHA

MSAIISTUVAsEUIAG S ULLIMemAlUladA1013lAn THL1IAR9INITHAILISEUY (System
Development Life Cycle : SDLC) Tunseenuuuuagsinmnszuvansaumaves lona 1Beudsad (2560)
Fadeinduuundnildsunsseniuiusgisunsvats lunsiamnsyuuansauma Taguuida 259303
sz’ andummiiauenssuiunsifinisihaumudsuuast uneusg e duszuulunisiun
srvvasaume Tasfiuuimasazdunoulunsdifunuiidaay ansausudsuldifeln i
witngaufuuTunlumsiauissuvasaumna aenndoanuiuITeves suzivs 3ol uazgalsal
qussndy AldAnuidoiFesmsiaussuudiemsesulal Anuin mslinguiasesmaiauissuy
(SDLC) Tumseonuuuuagimuszuy frevhlinmetautssuudsoimsssulatiidunouiidaay fnns
3'1aLLNuLLasﬂ’mmﬁmaUﬂqmﬂ%u’umau vilvszuuiilatiusyavsnmlunsianuandeiianain uazsnne
AnuazaINtnugldeuegiunn (Guedys Seeil uazgalsadl qussady. 2560)

sruvasaumad Ui whildlunstadutoyaussdidmionn etsdmes
w1 Tunsdanisteyaueauan wazidnweauun 1wy Jo wwe o1y Useinnyeausn de ey waglnsdwi
Fveauan denndeafuniddeues 1gind anedei AldAnuideFes mswassuuatuayulasuIms
Fansudndneinisnisinens inudn mswauiednnisteyansnanuaznisdadiminenan fusi
mansinung lagldimaluladnisdanisteyauaznisuszunana feaelinunsnsanunsadanisdeya
nsnAnLazuIuNITuEldegeiivsEAnd nmanndy ufimadeslestoyasenineszuuiiions
dadulafiAty (a13ini a1vdei. 2563) weluladiionfldnfiinoguulaonaouun annsnaunusiy
Inséwsiflefie wuvamivliu vildanunsadelosdeyasins 9 leie droidrdsteyaveuan uazidwes
w vl Anuunannsafasioidve s evidainAudwesldazainuazsinia aonadeady
ATeves daw auyuna Sugn 25TNEUd qaives wATeUsENL uae qud auila AldFnuiTeses
msUszgndldaumaluladiieslén dviuteyanandusiduiyusy Yssiandndunid Anuin
msUszgndltinaluladinensldn dmsutoyainduns du ansmiiauetoyainduss Mhliguslaa
Ie3dnduinensnsirdndud adeidenles (Link) Yeya neldfresldndudydnual vilkieluns
WhdadeyadndunIgresnunsns (fau auyuna dug1 153UNUA 4319us WATEUTENY Wazgud
auila. 2563) SmdensUszendld augluiunislémalulagmonslanlunmsdnnisteyassydnuvadian
gl mansimunszuvansaunadimiuunmemalulagitensian aunsatislunisseydmnuves
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w7 wazidveauan TedvszAnsamundy deaenndesiuauisoes Andndu n1aed uasneans
WAz AldAnuIdeios msvszgndldrensldn uag v1ldn vuaainen wuin MsUszyndld
A19751An wag v1slAn anunsadiglunsdeansdeyaifndfuriavesen wuzthsaziBonveseuigiog
Iifomnugndesuaranudasnsdelunisliomnndy Fafindu n1oad wagnerns 2adnszdna. 2560)
Feaonndosiu Jaiilnn uasgy ( 2565) Ald@nuiluFos nAluladAienildnfunsuszndldludiniall
wuin weluladArenslandnsnaunanuegasiuieldnusuilnsdwiiadeud lHnuie azansind
wingaufuynNaTe N gauiuiiazinlulssgndvousuldesdlslimnautunuty q

6. daiauauug

6.1 msfinrsanmsvisveunvesszuulirseunqunisinntstoyadnifesiiadu iy aiv un
visednResiidnuazamydy 9 Weiummmanvanswazannsathluldlumn ey

6.2 msfinmsnagouszuuluanmundeniinainuats vielunsdiidnidesgame Wesedi
Anasatunslgnuasduaniunisaling q wardsuussssuulimungandunsldnuludineg

6.3 AnsiaNsanMsysansszuuiumaluladdu o Mifeados 1wy GPS ilevsAnmumum
vosdniidsdunsdifigame viensdeudetussuuaandifteifiuauanmselunsdnfuteyauay
nsd1sesteyapeuiiuseansnmn
7. AnAnssuUsEnA

YeraUAMLIIYRIUNAIY Lonans fsuaznisde AgITuldlunsdudy vevounmavin
welulafgnamnssu winerdosuigaiund Aldlkarueuasgilusionas uazanuilunside
vovouRuiwnuid s ludmingiuns Aldliarueynssidouaiadnylunsise suluds
Q’L%ww WAZHNTIANNAIANG 9 Flvruuzihuazavesuzwumslunsudladounnsesng q Wusgred
vovauRMTueL1eg
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Abstract

This research attempted to study the feasibility of generating electricity with a small wind
turbine at low wind speeds, by using wind energy, which is the clean energy, creating no pollution
to environment for the best benefit for power generation. The objectives are: (1) to design and
construct a wind generator and (2) to test the electricity-generating capability of both vertical and
horizontal axis wind turbines. The generator design includes a moving component made up of 48
permanent magnet plates encased in resin, and a stator coil composed of 10 coils of #23 AWG
copper wire, with 1,500 turns per coil. The wind turbine blades are optimized for low wind speeds.
The vertical axis wind turbine (VAWT) features a roof ventilation fan with 36 blades, measuring 60
cm in diameter and 50 cm in height. The horizontal axis wind turbine (HAWT) is constructed from
plastic pipes of varying lengths: 60 cm, 80 cm, and 100 cm. Comparative tests were conducted to
assess the electricity generation of each turbine design. Experimental results show significant
differences between the two turbine types in electricity production. The HAWT with 80 cm blades,
operating at a height of 6 meters and a wind speed of 4 meters per second, achieved the highest
power output, with a rotation speed of 358 rpm and a voltage of 40.67 volts. In contrast, the lowest
output for the HAWT occurred with 100 cm blades at a height of 2 meters, a wind speed of 1.1
meters per second, a rotation speed of 167 rpm, and a voltage of 13.41 volts. The VAWT, by
comparison, reached its peak performance at a height of 6 meters, with a wind speed of 4 meters
per second, a rotation speed of 64 rpm, and a voltage of 26.54 volts. The lowest output for the
VAWT was observed at a height of 2 meters, a wind speed of 1.1 meters per second, a rotation
speed of 30 rpm, and a voltage of 13.74 volts. These findings provide valuable guideline for further

development of renewable energy systems using wind turbine.

Keywords : small wind turbine, small generator, low wind speed
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Abstract

This research investigates the electrical energy consumption of a brushless DC motor in
a modified electric bicycle, with three objectives: 1) to convert a conventional bicycle to be
powered by a brushless DC motor, 2) to study the motor’s energy consumption rate at different
speeds, and 3) to reduce costs compared to purchasing a commercially available electric bicycle.
After designing and installing the electric drive system and measuring instruments on the modified
electric bicycle, experiments were conducted using load weights of 40, 30, and 20 kilograms at
speeds of 10, 15, and 20 kilometers per hour. The aim was to measure the current and electrical
power consumption of the motor under these conditions.

The results indicate that the motor consumed the highest current with a 40 kg load (1.44 A),
followed by 30 kg (1.38 A) and 20 kg (1.22 A). In terms of power consumption, the motor required
the most power under a 40 kg load (29.37 W), followed by 30 kg (28.15 W) and 20 kg (24.88 W).
This research suggests that converting a conventional bicycle with a brushless DC motor can help
reduce costs in several areas, including lowering the initial equipment cost compared to buying
a pre-built electric bicycle, conserving energy when operated at appropriate loads and speeds,
reducing the frequency of recharging, and lowering maintenance expenses due to the simple
structure of brushless DC motors. Furthermore, it extends the bicycle's lifespan, reducing the need

to purchase a new one.

Keywords : Modified Electric Bicycle, Brushless DC Motor, Electrical Energy Consumption
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Abstract

Nowadays, there are 3types of commercial bananas cultivated in Thailand: Namwa bananas,
Khai bananas, and Hom bananas, each of these is rich in different nutrients. Eating them regularly
is extremely beneficial to the body. Besides eating ripe bananas as fruits or using them for cooking,
bananas can also be processed into various snacks such as banana preserves, banana chips, dried
bananas, bananas baked in butter, toffee, banana flour and canned bananas in syrup. Before
processing the bananas into these snacks, they need to be blended. This research is therefore
aimed at (1) designing and constructing a ripe banana blender. (2) To determine the efficiency of
banana blenders by comparative study, using 2 types of blades: 1. 3 straight blades. The length of
the top and bottom blades are 4x21 centimeters, and that of the middle blade is 4x19 centimeters.
2. There are 3 curved blades. The upper and lower blade length is 4x21 centimeters. The middle
blade is 4x19 centimeters. The upper blade tip is bent up to 170 degrees. The lower blade is bent
down to 170 degrees, with a rotational speed of 1,450 rpm. In the experiment, 5,000 g. of banana
and 1,000 milliliter of water are used, to determine the efficiency of the straight and curved blades,
the best time to blend the ripe bananas and to analyze the results of the experiment. The results
of the experiment show that the curved blade blades had the best efficiency and took the least
amount of time to blend the bananas. The average blending time was 46.08 seconds. For the
amount of bananas that were not blended, the average was 0 grams, calculated as 0 percent. The
experiment used 5,000 g. of bananas and 1,000 milliliter of water. The total weight of the bananas
and water was 6 kilograms. After blending the ripe bananas with a blender, the average weight was

6 kilograms, calculated as 100 percent.

Keywords : ripe banana blender, banana, blade
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Abstract

The paddy seeds stored by farmers in cultivation need to be sorted through impurities such
as husks, rocks, soil, sand and dust. The aim of this paper is to create an impurity separating machine
to facilitate the separation of such impurities from the seeds of cultivated rice.This machine can
sort impurities out of rice seeds. It have a 2-sieve, 3-layer system was used for separate. The first
layer was a long oval sieve used for separate impurities larger than paddy, the second layer was a
small circle hole sieve that receive the paddy, and the third layer is a tray to collect impurities that
are smaller than paddy rice. It will fall from the second sieve. Induction motor are used instead of
an engine and human power. Rice seeds that have not yet been sorted after harvest from the fields
are sorted to keep the rice clean with this machine. Mix the impurities obtained from the sorting
back into the grain with a ratio of 9:1 and then sort them with an impurity sorting machine. It was
found that the result of impurities separation was 83.8 percent on average. This machine can reduce
time, reduce labor and save cost than using the engine, including having a belt cover and circuit
breaker to make it safe while the machine is working. It can also measure electrical parameters
such as voltage, current, power factor and calculate electric energy values. By test install to find
the size of the motor that is right for use. Get the right motor and make clean rice varieties for

farmers to cultivate.

Keywords : Separating Machine, Paddy Rice
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15 10 2:35 3.87 229.4 1.94 138 0.354
ads 10 231 | 399 | 2294 | 196 | 1376 0.355
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2 10 3.87 9.054 0.946 94.6
3 10 4.08 9.119 0.881 88.1
q 10 3.87 9.289 0.711 71.1
5 10 3.75 9.201 0.799 79.9
6 10 3.79 9.125 0.875 87.5
7 10 4.28 9.211 0.789 78.9
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9 10 4.13 9.105 0.892 89.2
10 10 4.08 9.216 0.784 78.4
11 10 4.22 9.202 0.798 79.8
12 10 3.89 9.140 0.860 86.0
13 10 3.75 9.231 0.769 76.9
14 10 3.87 9.124 0.876 87.6
15 10 4.25 9.189 0.811 81.1
LQ?;SJ 10 3.98 9.16 0.84 83.8
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Abstract

The objective of this research project is to 1)Design and create a small-scale hydraulic-
controlled compacting machine for waste compression. 2)Transmit the technology of a small-scale
hydraulic-controlled waste compacting machine. 3) Enhance waste management systems by
designing a small-scale hydraulic-controlled waste compacting machine using commercially
available components. Additionally, the aim is to reduce production costs to provide a prototype
machine to communities. This is because existing waste compacting machines are expensive, large,
and require a three-phase electrical system, making it impractical for community or local
cooperative use.

Therefore, this research project has designed a waste compaction system using a 5-ton
hydraulic cylinder with a stroke length of 1.4 meters. The system is controlled through a laxis
control valve and powered by a 1.5 horsepower motor-driven hydraulic pump. As for the electrical
system, a control cabinet is designed to operate at 220 volts, incorporating overload relays to

protect the motor.

Keywords : Small Garbage Compactor, Overload Relay
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Abstract

This research aims to create and find the efficiency of Raw material rolling unit for conveying
into the sorting room of Thunbergia laurifolia leaves for use in the Ban Kan Tuad Ramuan Herbal
Processing Community Enterprise Center. The main components of the machine include the
machine structure, a set of independent crankshaft blades, a 1-horsepower motor as the power
source and belt transmission, a raw material pressing set, and a sorting screen. This research studied
the speed of the raw material press at 3 levels (8 rpm, 12 rpm, 16 rpm) that affects the performance
of the Thunbergia laurifolia sorting machine Focusing on the results of raw materials from sorting
them to be smaller than 3 millimetres.

The study found that when using the speed of the press at 8 rpm, the average weight of
Thunbergia laurifolia after sorting was 932.78 grams, with a sorting efficiency of 93.25 percent, and
an average sorting time of 33.18 minutes. When using the speed of the press at 12 rpm, the average
weight of Thunbergia laurifolia after sorting was 827.34 grams, with a sorting efficiency of 82.72
percent, and an average sorting time of 23.51 minutes. When using the speed of the press at 16
rom, the average weight of Thunbergia laurifolia after sorting was 609.25 grams, with a sorting
efficiency of 60.90 percent, and an average sorting time of 11.66 minutes. From testing the speed
of the press at all 3 levels It was found that the level that the herbal processing sroup wanted was
a speed of the rolling set of 12 rpm, considering the fineness of the herbs, the time used for sorting,

and the low contamination of Thunbergia laurifolia.

Keywords : Raw material rolling, Sorting room, Thunbergia laurifolia
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Abstract

The research aims to design and develop a paddy seed planting machine suitable for direct-
seeded rice cultivation. The objectives are: 1) to design and develop a paddy seed planting machine
suitable for direct-seeded rice cultivation, 2) to evaluate its efficiency, and 3) to assess the economic
viability of using this machine. A paddy seed planting machine for direct rice seeding powered by
a 9 Hp engine was effectively designed and constructed, with dimensions of 2,000 mm width, 2,700
mm length, and 1,450 mm height, weighing 400 kilograms. The machine could simultaneously sow
rice in 8 rows, with a seed drop of 5-8 seeds/point. Experimental results indicated that the machine
could seed rice at an average rate of 1.46 rai/hour, using an average seed rate of 8 kg/rai and an
average of 6.81 seeds/point. The average fuel consumption rate was 2.2 liters/rai, and the average
yield was 425 kg/rai, accounting for a yield increase of 24.63%. To assess the economic feasibility,
the study focused on the cost of purchasing the seedling-seeding machine for direct-seeded rice
cultivation, which is 150,000 baht. It was found that the direct-seeded rice cultivation method using
the paddy seed planting machine incurred a cost of 3,660 baht/rai, which was an 18% reduction
compared to traditional methods. The payback period was 0.62 years, or approximately 7.44

months

Keywords : Paddy Seed Planting, Productivity of Agricultural, Reduce Labor Costs, Planting Factors
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ety nansiaNaUsEdainiuannsldnueias
Cf = (220,500 + 63,504 - 15,400 - 7,500 -18,750) Umeal
= 242,354 UWFDU
4.3.3 NANIAUINTEELIAINTAUYY
N1SATLINSZEELIAINITAUN Y %ﬁﬁmm’mmﬁuamﬂﬂmmWseﬁnLﬂuﬁiwsl%'ﬂ'w&f[,uéumﬁuawgu
%aﬁmaamL@Jﬁmﬁuﬁ:ﬁm%’umiﬂgﬂﬁnquu']mﬂui’]m 150,000 UM @ansaduaadlesaunisd 3
PB = 150,000 /242,354
= 0.62 U n3oUszun 7.44 \fiau
Faty miamu%yasmaamLuﬁﬂﬁuﬁjﬁm%’umiﬂgﬂﬂﬁnqummmmﬁmuﬁisammmiﬁunu 0.62
U v3oUszanm 7.42 hiou

5. afusnenanazauna
A3duldriunisesnuuuiasiausangenmaniugdmsunisugnduuuuing vwinning
2,000 fiadlans 8 2,700 fadiuns g3 1,450 Saduns dndn 400 Alansu Tnslddurdsiundouds
wpaudirIa 9 wswh anunsaveendmildadioy 8 un1 eendnldsiuau 5-8 winsaa HanIsMAGEY
vUszavBnmsangendaiuddmiunisugninuuuuiey fmnusilumsinuveaniemeoniads
1.46 l3setalus Snsinsltiudniuginneds 8 Alansudels lanandnsiolsiade 425 Alansu Tinanansie
I51adediAnifisviushensiuiinandn 3d1 Alansusiels ilosnsaveeniudnazneeamasmiugasly
Aumuszezinaarauandismun vlidudriasydule ldegeaiiaue liwedn dwalifudnlasu
LAIAR 91NA uazueg19iafe s gAvleldAuaslvnandngs Jeaonndostuauisenes
% heUsialy (2561) IaunisesmsenmdninuuuuRLsenIssaunsWes 34 wseh aansavivan
nslddaiugadls venandudneiunanandeliinntu WeRasanuanisinwmeiuasugaans
wuiIBmsmngUgnduuliumasdduny 4,470 vin/ls Tusaiismsmsdgninuuuldsaneen
wdaugdmsunisugndnuuumeniiiamn dfunu 3,660 vw/ls awnsaandunuliasasiosay 18
INNITAIUMTEEELIAINTAUYY NuINszdgninuuulagldsaneenuinuiissogiiainisAuu
0.62 U vioUszann 7.44 1oy lnonasuisesinanaenndaatu Hemathulin, S. (2019) findg1799n13
Waededlogunsaiaztiglumsandurunismizugninlfesneiiussansam

6. daiauauus

NuIfenisesniuukasiannsangendaiusdniunisugniuuuway §idelddegusnuuy
solofiunuoun 2 8o 1 wnumaiangede 72 . uazAmuANNSEEILUUIIENgs Siluvasldoune
Tuwlasudamuindsafhadeiini dlideruedesidlifluudamndn uenanduddsmaronis
NuusUM Mgt veaadinll enailemauldndniivesaluudneunin anavndanaiamnse
UsuAsnmsmunuuargULuUae Wukuumuaukuudaiien 1 wnuiwan tnsldueusddsduiden (Handle
Bar) axteliinseuauideldagmniunasdsihadeduay Sennzdidvaninagldifuwuamidunis
Wannnuddsluewan

3 o o

U 9 aduil 2 nsngrau - SudnaAu 2567



208 Industrial Technology Journal

7. AinAnssuusznA

NuITensesnuuukazaLIsavERAnTugd s UNIsUandILuULIRN RRNlATINISIdY
AlsFunugamyunsifenndiihounuznssunsduadnineimans Idouasuinnssy (@na.) audy
1av7l FRB650059/KKN/01 iusminedoimaluladsivusnadaiy Ineunveunny Ay
vovounszAmAUSITednveuAy Taduayuinide wazesdanuslusumsinzUgndn

)

LONHA151989

% shaUsziasy, neddng vasuatad, Saun fnadie, aume vdeuviisurng wavauuy yail (2561).
“idomeeniudatruuuuunrlunteudenissaunsnines 30 wswwh.” MeUssgaAvIng
TERUTIA AT 15 anAnendeinensaand Inenvadiuneuay Sufl 6-7 Sunnau 2561
: 129-135.

Fody Toalaseyan. (2566). “wuiliugsia/anamnssy U 2566-68 anaminssudna.” [eeulal.
Wileann: https://www.krungsri.com/th/research/industry/industry-
outlook/agriculture/rice/io/io-rice-2023-2025. dUAl 1 @AL 2567.

Inls91] uzifies. (2556). “nansléimaluladnisveentieiemeenudniugdmiunisugnin
LUUUI9L.” journal of community development research. 6(1) : 15-30.

wum seuvily, To8u giounns, w1 Ml way Usyayins fiuyms. (2567). “iedosdunaynauevnsdnd
AONMITOUNINADS.” 21561TIYINANAIUTATRNEINNTIN NININBITBTIVAYHIUNS.

9(1) : 179-189.

w5 1aelng uaz Usilund Indana. (2557). msfnenguuuueIawmeaadaiugdnn. enaisinns.
nauiTenaziRIAIeadnINaNITINYAS ﬁwifﬂWwmﬁuﬁﬂﬁgﬂﬁamﬁamimwm NTUNNUIUAS.

dnnuasugianisinuas. (2566). “@tTannuasugia dauadiFeunuas.” feeulad]. whisldan :
https://oae.go.th/assets/portals/1/files/econ/Socio-econ2018-22.pdf. duAu 1 &wwAN
2567.

Chatthip Natsupa. (2004). Thai culture and process of social change. Bangkok: Chulalonglorn
University.

Hemathulin, S., Lasopha, T., Pannucharoenwong, N., Rattanadecho, P., Echaroj, S., and
Phongsavath, A. (2019). “Effect of the orientation of the rice seed swivel disc on the seed
consumption rate of the dry paddy field sowing machine.” Journal of Research and
Applications in Mechanical Engineering. 7(2) : 112-121.

Lasopha Thodsatam, Suwipong Hemathulin, Nattadon Pannucharoenwong and Phadungsak
Ratanadecho. (2019). “Rotary hoe seeding machine for dry paddy field.”

Kaen Kaset Khon Kaen Agriculture Journal. 47(Suppl. 1) : 39-46.

Meris, Paulo Rafael V., et al. (2020). “Design and fabrication of two-row self-propelled paddy
transplanter machine.” IEEE Control and System Graduate Research Colloquium
(ICSGRQ) : 173-178.

Worakuldumrongdej, P., Maneewam, T., and Ruangwiset, A. (2019). “Rice seed sowing drone for
agriculture.” 19th International Conference on Control, Automation and Systems
(ICCAS) : 980-985.

o o

Uil 9 atiuil 2 nsngau - Suanau 2567



Industrial Technology Journal 209

AMAINIIYINTG
nEan1sITesaneemudniugdmiunisugndisuuniag aunsaaduayuladn wanienis
Wannswzdgndnuesuuuldsaveen aansadigliiiaussansaimnisimgdgniansluiiuduny

1%
=

wazsunandn Suazdivanduyuliignasld uazienelifnseldvesnumsnsimzugndnineliiged
femminsengitedadaiuindulemanimnganlunisiaun savsenudniusdmiunsugnin
wuvwen Tagldosdaruddinemant Howarumnsauflensiaunideiuiinindaiu nenans vio
fufiugndmdnumsuin avansatisanfununIAMIaYRs Wundnamnisugndm snsedumsiaun

Wnunsnsnglaegedeiiy

3 o o

U 9 aduil 2 nsngrau - SudnaAu 2567



210 Industrial Technology Journal IT'77

Developing A CCTV-Al System with The Capability to Accurately Detect
and Recognize Individuals Who Are Wearing Helmets, Specifically

Targeting Riders and Passengers.

Jetsada Kumphongl* Nathayu Chawapattanayotha®
Faculty of Technical Education, Rajamangala University of Technology Isan
Khon Kaen Campus v
Faculty of Industrial Technology, Nakhonphanom University®
E - mail : Jetsada.ku@rmuti.ac.th v

Received 12 July 2024
Revised 20 September 2024
Accepted 3 October 2024

Abstract

Currently, Thailand is experiencing a high mortality rate due to motorcycle accidents,
coupled with a low rate of helmet usage. Previous research has indicated that law enforcement
measures can effectively increase helmet compliance. To address this issue, a study was conducted
to create a system using artificial intelligence and CCTV technology to identify riders and passengers
who are not wearing helmets. The study involved four key stages: data collection, software
development utilizing the Yolo V.4 library, neural network training, and accuracy assessment.
Results demonstrate that the program can successfully identify non-helmet-wearing riders with a

95% accuracy rate, which is deemed suitable for implementation by law enforcement agencies.

Keywords: Motorcycle/ Accident/ Neural network/ Technology
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1. Introduction
According to the WHO's 2018 report, Thailand led the world in both traffic fatalities and

accidents, with motorbikes accounting for almost 70% of the total. Previous investigations have

demonstrated that wearing a helmet can significantly lower the number of head injuries and
fatalities. (World Health Organization, 2018)

Motorcyclists in Thailand are also required by law to wear helmets. That being said,
Thailand's law enforcement apparatus is not very effective. As seen in Figure 1, the police must set

up a checkpoint at which they can issue citations to riders who fail to wear helmets.

Figure 1 Helmet-wearing enforcement at a checkpoint by police

Many times, accidents even happen at the checkpoint because the violator is trying to
escape, and many times there are conflicts between the violator and the officer. (Satiennam, T. et
al., 2023)

A 74% accuracy rate was demonstrated by Wonghabut et al. (2018) in their program to
identify riders who do not wear helmets. This intriguing discovery has been expanded upon and
equipped law enforcement has been equipped with a CCTV camera to identify motorcyclists not
wearing helmets. This research has built a more accurate detection program by putting the strategy
to use. The previous study suggested a novel method of regulating helmet use by employing CCTV
cameras and computer software to automatically identify anyone breaking the law. (Mercado
Reyna, J,, et al., 2013; Li, J. et al., 2017) The Thai Police Ticket Management System (PTM), which
issues tickets to motorcyclists who break the law, is compatible with the system. Table 1 illustrates
the preliminary evaluation conducted during the first month at the Pratumuang intersection
between 06:30 and 08:30 a.m. following the posting of warning signs encouraging the wearing of
helmets, which indicates a 7% increase in helmet wear among motorcyclists. This shows a rise in
rider safety. The rate of helmet wear may decline in the absence of law enforcement and police
ticketing. (Kumphong, J. et al. 2018)
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Table 1 Preliminary assessment of helmet wearing in percentage (after posting warning signs but

no issued ticket)

Percentage Diff.
Before posting After posting
warning signs warning signs
Riders wearing helmet 82 89 7
Riders not  wearing 18 11 -7
helmets

A recent study has been conducted on law enforcement using the CCTV camera to detect
unhelmeted riders. The study sites were: Mordindang Intersection, Kanlapaphruek Intersection,
Phatumuang Intersection, Bankok Intersection, and Charoensri Intersection in Khon Kaen urban
areas. The result shows an increase of an average of 3.8% in helmet-wearing at all the intersections
where the law was enforced. (Satiennam, T. et al., 2020) In the study, the program for detecting
riders not wearing a helmet was developed, and the program training was performed for the
detection of an object, which was a motorcycle or a helmet. This increased the complexity of data
computation and required a higher cost, obstructing research extension into other areas. Thus, the
further development for law enforcement is program training that enables detection of the
unhelmeted head only. (Wonghabut, P. et al., 2018)

The CCTV camera program for detecting motorcyclists not wearing a helmet will be a useful
technology for the police’s enforcement of law since it increases the efficiency in law enforcement
and the helmet-wearing rate. However, previous research has not been able to provide a detailed

picture of which helmet styles drivers and passengers use. (Wonghabut, P. et al., 2018)

2. Objective
This study aims to create a program that uses an artificial intelligence system in conjunction
with a CCTV camera to identify motorcyclists—both riders and passengers—who do not wear a

helmet.

3. Methods

3.1 Survey and data collection for developing the detection system

The researcher selected the survey area and collected video data for developing the
program. Since program development requires a great number of illegal riders without a helmet,
there should be at least over 1,000 samples compared to the past article. The following 3
intersections have been selected as they are already installed with CCTV, and the camera views
are appropriate: 1) Pratumuang, 2) Mordindarng and 3) Charoensri intersections along Mittraphap

road in Khon Kaen Municipality as shown in Figure 2.
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Figure 2. CCTV camera positions

3.2 Developing of the detection program
This study was done on object categorization (managing the image file by) based on the
previously stated difficulty. Figure 3 illustrates how to gather data from CCTV cameras and turn
them into an image file, which may then be transformed into an image file, framed to display an

unhelmeted riders and passengers, or converted from the image file into a text format.

Bl B BN AR

Jm mlm ml s m
wm mm mm ml
2 e S B3 e Ea EE
CEA EA BN EA B BA
Bl EA WA BR B0 B2 R4

Figure 3 Example of image management before training data

3.3 Developmental procedures
3.3.1 Taking pictures in the research area (this approach is different from earlier studies
that only took pictures of the rider's head (Chairat, A. et al., 2020; Mercado Reyna, J., et al.,, 2013).
3.3.2 Approximately 1,119 images per CCTV camera are stored for program development,
both during the day and at night (of which 1,019 will be used for training and 100 for accuracy
checks during the training). Ten percent of the data were used in this study. Nevertheless, the Al

development handbook states that there isn't a set guideline. The training photos included a variety
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of details that needed to be captured (as seen in Figure 4, one image may have multiple cases).

In certain studies, the head image without a helmet was the only one captured.

N4-LICZ

(a) (b)

Figure 4 Examples of images collected: a) One case only b) More than one case

Table 2 displays the ideas, variables, codes, and categories. The software for several types
of helmet wear (Driver (X), Driver (/), Driver (/) Passenger (X), Driver (X) Passenger (/), Driver (X)
Passenger(X), Driver (/) Passenger (/) and Other); status (rider, passenger); number of passengers
(none, = One); gender (female, male, and unidentified); side carriage—that is added to the side of
the motorcycle and is common in Thailand, though it is illegal (yes, no) (Figure 5); hairstyle (long
hair, short hair, and unidentified); hair color (black, others, and unidentified); food delivery (yes, no),
as seen in Figure 6. A sample of motorcycle riders on an urban arterial road in Khon Kaen City,
Thailand, provided the data.

Table 2 An explanation of the research variables

variables Codes/Category

Types of wearing a helmet 1= Driver (X)

§ o o
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Table 2 (Continued)

variables Codes/Category

Types of wearing a helmet 2= Driver (/)

§ o o
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Table 2 (Continued)

variables

Codes/Category

Types of wearing a helmet

5= Driver (X) Passenger (X)

6= Driver (/) Passenger (/)

Status

No. of passenger

1=Rider
0=Passenger
1=None
0=(> One)

9

a
7

o o
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Table 2 (Continued)

variables Codes/Category
Side carriage 1=Yes
0= No
Hairstyle 1= Long hair
0= Other
2=Unknown
Hair Colour 1= Black
0= Other
2=Unknown
Food Delivery 1=Yes
0= No

N1-LICZ

Figure 5 An illustration of a sidecar on a motorcycle

§ o o
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(©) | ©
Figure 6 Example of riders with head ornaments: a) wearing a hoodie’s hat, b) wearing a hair clip,

) wearing a cap.

3.3.3 Training the artificial neural network for more accuracy (as shown in Figure 7 and

Figure 8)

current avg loss = 3.9645

a5

40 -

a5

3.0

2.5

2.0

1.0

0.5

Figure 7 Example of program training
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Figure 8 Example of the graph from the training program

3.3.4 Testing the software in the study area to assess the accuracy of information
3.3.5 Drawing conclusion
3.4 Evaluating the detection program'’s precision
To determine the percentage of detection accuracy, the researcher gathered 100 randomly
selected images, which are not the same set as the images used in the training program in topic
3.3 (the training program was unaware of this). The purpose of this comparison was to find out how
many riders were not wearing helmets, as detected by the program and how many were detected

by the researcher.

4. Results and Discussions

4.1 Result of Program Development

A total of 1,019 photos (N = 2,055) showing motorcycle riders without helmets were
collected throughout program development. The sample group's baseline data included the
following: types of helmet wearers (24.8% Driver (X), 13.2% Driver (/), 24.6% Driver (/) Passenger (X),
1.5% Driver (X) Passenger (X), 27.4% Driver (X) Passenger (X), 4.2% Driver (/) Passenger (/) and 4.3%
Other); status (68.2% riders, 31.8% passengers); number of passengers (37.9% none, 62.1% > One);
hairstyle (31.6% long hair, 50.8% short hair, and 17.6% unidentified); hair colour (64.7% black, 4.7%
other, and 30.6% unidentified); and food delivery (5.0% yes, 95.0% no). These are displayed in
Table 3.
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Table 3 Variable of Program Development (N=2,055)

Variable Frequency % (95%IC)
Types of wearing a helmet
1= Driver (X) 510 24.8(22.9-26.8)
2= Driver (/) 271 13.2(11.8-14.5)
3= Driver (/) Passenger (X) 506 24.6(22.7-26.5)
4= Driver (X) Passenger (/) 30 1.5(1.0-2.0)
5= Driver (X) Passenger(X) 563 27.4(25.5-29.2)
6= Driver (/) Passenger (/) 86 4.2(3.4-5.1)
7= Other 89 4.3(3.4-5.3)
Status
Rider 1,402 68.2(66.1-70.2)
Passenger 653 31.8(29.8-33.9)
No. of passenger
None 779 37.9(35.8-40.0)
> One 1,276 62.1(60.0-64.2)
Side carriage
Yes 19 0.1(3.1-5.0)
No 2,036 99.1(95.0-96.9)
Hairstyle
Long hair 650 31.6(29.7-33.7)
Other 1,044 50.8(48.6-53.0)
Unknown 361 17.6(15.9-19.2)
Hair color
Black 1,330 64.7(62.6-66.9)
Other 97 4.7(3.8-5.7)
Unknown 628 30.6(28.4-32.6)
Food Delivery
Yes 102 5.0(4.0-5.9)
No 1,953 95.0(94.1-96.0)

After 4,500 cycles of accuracy training, 95% accuracy was found in the learning software.
Depending on the computer's efficiency, each cycle took about an hour. The training procedure
used the same methodology as the research by Chairat et al. (2020), but in this study, training was
limited to undeleted riders and passengers to improve law enforcement effectiveness because this
entails training only the primary target.
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4.2 Verification of program accuracy

For the purpose of ensuring that the program is accurate, a collection of one hundred
photographs of cyclists wearing and not wearing helmets was conducted. In the sample group, the
baseline data contained the following categories of helmet wearers: 28.1% of drivers (X), 3.6% of
drivers (/), 29.9% of drivers (/) who were passengers (X), 1.2% of drivers (X) who were passengers
(/), 33.5% of drivers (X) who were passengers (X), 1.2% of drivers (/) who were passengers (/), and
2.4% of other drivers.; status (64.7% riders, 35.3% passengers); No. of passenger (29.3% none, 70.7%
> One); side carriage (3.0% yes, 97.0% no); hairstyle (34.7% long hair, 47.3% short hair, and 18.0%
unidentified ); hair colour (68.3% black, 9.6% other, and 22.1% unidentified), food delivery (6.0%
yes, 94.0% no). Table 4 displays these in its entirety.

Table 4 Variables for verification of program accuracy (N=167)

Variables Frequency % (95%IC)
Types of wearing a helmet
1= Driver (X) a7 28.1(21.6-35.3)
2= Driver (/) 6 3.6(1.2-6.6)
3= Driver (/) Passenger (X) 50 29.9(23.4-37.1)
4= Driver (X) Passenger (/) 2 1.2(0-3.0)
5= Driver (X) Passenger(X) 56 33.5(26.3-40.7)
6= Driver (/) Passenger (/) 1.2(0-3.0)
7= Other 2.4(0-4.8)
Status
Rider 108 64.7(57.5-71.9)
Passenger 59 35.3(28.1-42.5)
No. of passenger
None 49 29.3(22.2-35.9)
> One 118 70.7(64.1-77.8)
Side carriage
Yes 5 3.0(0.6-5.4)
No 162 97.0(94.6-99.4)
Hairstyle
Long hair 58 34.7(27.5-42.5)
Other 79 47.3(40.1-55.1)
Unknown 30 18.0(12.0-24.0)
Hair colour
Black 114 68.3(61.1-75.4)
Other 16 9.6(5.4-14.4)
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Table 4 (Continued)

@

Variables Frequency % (95%IC)
Unknown 37 22.2(16.2-28.1)
Food Delivery
Yes 10 6.0(2.4-9.6)
No 157 94.0(90.4-97.6)

When compared to previous research studies that were used to construct the program, it

was discovered that the learning program had an accuracy training of 95% (the example of

detection is given in Figure 9). As a result, the precision of this investigation is much improved. As

demonstrated in Figure 10, the algorithm was able to differentiate between riders who wore hats

and riders who wore helmets.

Figure 9 Example of detection of riders not wearing a helmet by the trained program

§ o o
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Figure 10 Example of detection of riders wearing other hats

5. Conclusion

The purpose of this investigation was to investigate and design a program that would use an
artificial intelligence system in conjunction with a closed-circuit television camera to identify riders
and passengers who are wearing helmets. It was determined that the program yielded an accuracy
rate of 95%. With this level of precision, the authorities are able to take legal action against the
person who committed the offense. For the purpose of determining whether a higher percentage
is required, additional data should be gathered from a variety of scenarios, patterns, and through
additional training. On the other hand, if there were a greater quantity of data, the amount of
finance allocated for development would likewise be greater. In addition, in order to include the
program into additional domains, it is necessary to position the camera at the same angle as the
angle that was utilized in the experiment. Furthermore, in order to enhance the precision of the
detection, training needs to be carried out on the image that was taken from that particular region.
The development has the potential to be utilized as a measure that enhances the effectiveness of
law enforcement officials, and it may also be utilized in conjunction with the automatic mobile

detection system for riders who are not wearing helmets.
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