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ABSTRACT
The research on the development of a shallot warehouse management system using Optical
Character Recognition technology. The objectives of the study are to: 1) develop a shallot
warehouse management system using OCR technology. 2) evaluate the efficiency of the
developed management system. 3) To assess user satisfaction with the shallot warehouse
information service website. The system was developed with an automatic receipt data
recording system using Tesseract OCR technology, which processes character data from receipt
scans. The database management system uses MySQL and PHP programming language, a
website was developed to provide services for customers to check information, shallot
warehouse details, and process service fee payments. The experimental results revealed that,
in the scanning tests, the suitable brightness adjustment range for image scanning was
between -20 and +20, yielded an accuracy of 100%. The resolution adjustment experiment
demonstrated that employing images at 1200 dpi achieved an accuracy rate of 99.33%. The
system was able to recognize tilted characters at any angle with 100% accuracy. Scanning
black-and-white receipts also achieved 99.33% accuracy. The processing time and data saving
duration measured during the experiment averaged 12 seconds. The system also allows for
data verification and correction before saving. The website development results demonstrated
the ability to display detailed outputs such as quantity, weight, warehouse rental area,
receipts, and performance evaluation results. The website's development effectiveness was
rated as very good, with an average uses satisfaction score of 4.53 and a standard deviation of

0.76.

Keywords : Optical Character Recognition (OCR) / Shallot Warehouse /

Shallot Warehouse Management System
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ABSTRACT
This qualitative research aimed to: (1) examine the local wisdom of traditional herbal healers
in Tak Province; (2) explore the characteristics and processes of traditional herbal healers’
wisdom; and (3) investigate the forms of traditional herbal healers’ wisdom in Tak Province.
The participants consisted of nine traditional herbal healers, each representing one district in
Tak Province. Data were collected through in-depth interviews. The obtained data from audio
recordings, transcription, and photography were categorized according to the research
objectives and were verified for completeness and reliability through triangulation. The
findings revealed that traditional herbal medicine wisdom in Tak Province was rooted in
ancestral inheritance, learning, and accumulated experience. This wisdom was applied to treat
symptoms or cure diseases among villagers in the community by utilizing local herbs and
spells, depending on the specific expertise of each healer. The characteristics and processes of
this wisdom involved inheritance from ancestors and learning from textbooks and experts,
with an emphasis on the properties of important local medicinal plants. Treatment processes
were simple and uncomplicated, focusing on practical application within the community
context. The forms of traditional herbal medicine wisdom included ancestral methods of
healing, the use of herbal medicine to treat physical illnesses, and the use of spells to heal
the mind. These practices were manifested in various forms, such as herbal remedies,

decoctions, pills, and ointments.
Keywords : Local Wisdom / Traditional Healers / Herbal Medicine / TAK Province

unn
Jagiumaluladuaginemsadisluivnumardglunismeundymaie laeensd
Usyansnm ualuanieniu anunvuisarifvilmiasirusanoafiniunnuiueaio auasias
AT RAANNAUNOAINNUTTNYTHNIEIUNY TABNIEANTATUFUA TN NTWINE kA
mMsassuguLUUiuUIY Fueedundnfianenuivlisvesnulngluedin ndugnuesiuuazaInnis
sswesnaduszuu msuwvesunulnenievuofiuuudsdeidunsanmeTausssuninnudAgd s
s YA o ' Y = o & ' a = Y

wszidussnmugiiawmuguiuemudsunUasesderuinesanennauiadagiu (ge

= o g o x g v v v
WasilFes, 2567) nsinwwuuasandinanulaluvaisyuyy InevueiuuiuaiulgShvinieniedn
91ELINNMMIHTINANDULNUNNNITRY Bnvisdaluaunsanmvuaashwaalanuedls wszau

a LY y‘v a ¥ ¥ A % <@ v ! ! 5 Q‘ dy ¥ ¥
ﬁiillL‘LlEJlI‘*U’PNEHEJF‘]E&IﬂE]“L:lEUy’W]SLWiULWENGU’I’m@ﬂ ponly maﬂ%maﬂuamﬂumﬂgm*}uu Fatlagnouln



dnmes : MsansIendansazmalulat (@nam.)

U9 12 atiul 2 nangiau - SurAu 2568 ISSN 2985-2161 (Online)

dufsemudsaasiarauiednoneininosunaia uonani vuefiuuuinTiiTiauay faussan
Tnawssiusmuu vilmaladymuazausanveseutelad sufsdanudulinsuasiviosssulu
nagua¥n (@niesh emuynm, 2560) gty ndmmatuunivanuddyfuunumuas
AuAveIIBiuUIINNTY agdlsfinu sAdvaulvgifemesinganuiissnsrusameya

q
¥

wuguremaeiuuululsTnalng 1w Usean 31U N15NTEER UNUIMANUMTINY) ARAIU

e

a

NUFIUNBATETNILALEIAN NNSANYUAULNUUTTUADUNITS N HAANSNNITWINNGY LAY

3 o«

UsyAvsamlumsquagse Feandugdumideresypainslumeaissauguiudn sndfofifiey
Fanuuieaguuuunsinvmemueiiuududdy lnedminmsiinsemddniideslsmwmum
yommpRiuULAUUTUIMId ey Taussadlun e (§3unn o330dug, 2561)
Fariannlvanuddyessnnaemsoying auasu uagiunIdansauagua LUy
uefiuuu Inefmssaguimianndunalondnlunsidndu degtudmiadvaefiuuiudiuay
1,591 Ay wuseenidunuefiBnssy 103 au veayulns 757 Au ueuIn 460 AU VNEsLY 161 AU
valensTan 80 AL WarvNoUsTLAMBLY B 30 AU (a5 50T Tamn, 2568) NMInsEaEFIveIYLe
ﬁyuij’mmaﬁﬁazﬁauiﬁtﬁuﬁwwmmﬁwﬁzyiua’15@LLaqﬂJmWﬁuawmu %;aaa@ﬂayaaﬁuLLuﬂﬂﬂui’faaﬁu

Msgavwiundunlyayulnssssuni Wesndauamisen danudasadogs waznelmin

v v '
¢ 4

NATABINDINTBLDY (WITe qQuEIIS, 2567) wagmsunmeiuuuvesnauyAugludminands
unmazvouaamainuateys TaussuazmNgaun miisdunumddynetingau lnsiane
Tuiufineunuuasiiuiigs

uafmﬂﬁ%’gmaé’ﬂﬁyﬁmumqwamam{miﬁmmqﬁﬂmmﬂm quniing atud ¢ (we,
2565-2569) LielnUsEruiauinisnaunvsulye nsunneiutiu warnsuwmenadeniila
wnsgu Yaonde dusanaiulnssreuiinnuaunsolunsquaguawaes Tnsgysmansii 3

o

Ipganudufiadlunsimuanuguazdnen ey Ssfeidunquydunenssrnnugdidny
WaT WL RLILaESIRISIRY UARANAYBIBIARA TSIV ENSUARLBLAYFaE ) Tlasan
mﬂmiaﬂfuaquaéwﬁﬁqLLaz5&1ﬁ15§’umsaau%’umﬂé’aﬂﬂmaﬂ%a nanunsaans il
addyauwgiuulnsengamelvluewan ddedunisaydoendnuaddyuarusanmg
Faussauiduneannursnygy wideiiuisnualuosnmugivaeiuuiunuasgulnadndagua
qunmvesauluyury Tsidlafnusuuuugityyemmeiiuuuauayulnslufminainess
aniBen Lierurmosrmuglniulsslsninedsen ansntilulanussimunssuunsguagunim

voeUsEr v warsuiusnngivyymaiillvaseydunenligausuneliesnsdady



The Golden Teak : Science and Technology Journal (GTSJ.)

Vol.12 No.2 July - December 2025 ISSN 2985-2161 (Online)

WUy
meidedesguuuugiidygmesdumeiutunuayulnslufainnnadetidunsfineide
agaunn iselauuudunisauuagdniiefnyesaauguesmeiuiiu ledmuaiBmside
dielimssdunmsidedisuuuunasnazuaunsfiussdeuiivssg mqussasanudinda Jafinng
smuatuneuiinisdiumside ;g%i’fa"lﬁ?ﬁwﬂ'1iiwiam‘faaﬂaﬁafzi'wmaﬁluﬁ’mﬁmayulwﬂuﬁwﬁfm
9 Atunsfounmumaussiiuiuseadumeiuiumussdsunsuiannmaummounilneuas
nsunngvadon @UUT 2) ne. 2556 Yssinmvmeiuiiunuesialng Mndinauassag
Faviann Munuesnarsuneivszaunisaisaun 40 Ul warlasuniseousulummuludoie
nfl 9 une Suneas 1 Au TaedFEmssdusudel
Wlnoya
Uszrnanauiiesns Ao ueiuuuiifianudemgyaualnsludmianingd sunefies
An, é"u,naﬁmmﬂ, FUNDAUN, é’wmai’my'], TUNDWUNTE, 5wmaé:wm, éwmauﬁaam, Sneu
52379, SUNDVIADILN BN0AY 1 AU TIITIUA S 9 AU
wdnaflefilalunside

[ Pl
o o

wdesiiefileluniaiveyandsiite msduntwandedn et uiifinnudengaiu
auulng I@ﬂmﬂﬂyﬁé’alﬂmﬁ%‘mi%’nmm5U§ﬁ’§€\’mamuaﬁuﬂmﬁﬁmmLsTJ'mmzy@ymagulws dielvila
%a;gaﬁm,%aﬁamﬂﬁlqm AseuAguAUTRQUsTAaIANTITe LLéyﬁqﬁwquﬁumwzﬁlﬂLﬁu%agagﬁﬁagap
YoImBNUUIY
mafususuveya

1. fumeuntaivroya
1.1 vevisdeuuzthfiinanzaniymans gieans uazvallad mendeues
sy WeUssaunuiungumnglunsdunvadednuardunanisngidygy meiuliuniu
ayulng
1.2 tufinveyannnisduntval Sufinnm Ees uazaatufinsneaunmsdsze

1.3 m’aﬁ]aaummmumuuazmmgﬂmawawagaﬁlmmﬂmié’umwm Tngagiinig

dunvamueiuuIun uayUlnsuuuGEn dall

1) Brszvmseiuuiunuayulnslaglynisdndeniuuianzas fie @envueiiuui
= = ¥ Y ' ° v o = o o S
fanuggiyyauayulnsiunuewmarsunetuwminnindl 9 gune duneas 1 Au Nl
Usgaunsamawn 40 J3uly Suu 9 au

2) asfiufiilod1sarue LA WA UINSNARE NLULLDIZAY 91U3U 9 A AL
eFeflnand1iniuasIsuavivminnin Weinsd 590U NAINUTDIMENUUIUATY

anulnsniogass



dnmes : MsansIendansazmalulat (@nam.)

U9 12 atiul 2 nangiau - SurAu 2568 ISSN 2985-2161 (Online)

3) duasiznveyailaasiuid1saaueiuuiunuayulng AuUssaunsa AT

o

BT UseAnSnmuagnanssnynunseeusu nTEUINnTng Auranuiuilan
mMasuarUszndnuuazAnionueituuiy auayulnsiinauaNandIuIl 9 AY L

7IA1SANY I VULTIRNLUUDDAUNLSBU

yntuIdpazasiuiithndndufveuazdsfmesfunueivuiuauayulnsidussezioan

¥
= o

3 Wwou Liefnwveyaiuguvesyuukaziaulafgiuusunvemseiuu LA waulng

Y

v v

)

Wielmanlausziudymiiasfinwdsdu lawn Yseiinisddiugiu Snvaenaglienans wu Qi
Uilu waverniaduaw nsianniieduluyuiu laun awu v uwias nsdszneve®n uas

NaNER L‘ﬁumu LLW@Q%I%ﬂWi%ﬂH’]Lﬁ@L%UU’JEJ ﬂ’J’W@JELﬁﬁJ’Jﬁ’UBﬂ ABNITNWIUATAUUNINANYVDITEUU

AT NNY LLNUTT‘%"Q(TU LLaSaﬂH’VUE}MvaLﬁU’JﬁUﬂM DNUUIUA magulws ATUATNLALUNUINY ENﬂ’ﬁlﬁj‘lJ

iU A uayulng ISnsuaziaIesenislysnulsavemueiuuiuniuayulnsuagsuiuunig

Snwvesmmeiuu U uaLUlng
MIUATIENVDLA

in1sasvaevveyalasnunsgyilunsens funasnsseziafinniun1side wazillowasa

aunisiivreganiaduiuua Ineyideaziveyaninlaanmstuiinveya nisoeaidesdunun way

M3 AWMsInIavyvelanuLaazUsTi auieIdeladsuseiuly uagnsivaeudnass
nllnveyaiilaundanuasuaiuiiesds dauwndeienselulaenisnsaaeuwuuaane,

(Triangulation) F39¥AN15ATINABUTIN 3 AU AD ATUTBLA ATUKITE WaeATITNITNUTIVTINVEYE

wielnlaveyanuanyamunereanside mnnundllaulandiluasunianysaaznsesyinaiu
voyarisfsluauivinmell nsdnaueveya lndlaueeyn WUUNTIUUTIATIEN (Descriptive

Analysis) AN IRGUITLAIAYDIUINY

WNaN1538

v
o

Mdasell elnussaruamuingUszasan1sidedadunsfnuideidaganin laedinséine

v v
a o

ynenarsandfeiinesveaiiedusuimaunsfnvuazlunmsasiuiiiieiunusiuveyat w3de
Falwinnsiivveyalaenisdunivanddnuuuaen unseuesaludunianisuazihdunauuuiia

saumarnsdsnasuuluiiaiuslaeiinsesdlemglun1s@nufowuudunival wwsesiufindes nass

v v
o

ETNLAzNaBI I Ale ﬁgﬂﬁpﬁﬁdgﬁwmwaaygzyﬂmnﬂpgqﬂé’mmmﬁﬁ'au;aaLLa:J mﬂuuﬁﬁagaﬁ'
Is?mé’]’wmwg ajy L%&Juﬁamuuazaﬁﬂi’]wa‘ﬂmawsmmﬁagaquwﬁLLazUmﬂgmﬁfﬁLﬁaaqﬂ
iusuusuazthaueransinulneiitunoulunisiiaue §ai

1. aquﬁﬂzgq;muaﬁuﬂmfﬂywuagulwﬂu%’w’immﬂ wuiwﬁmmmgﬁﬁmmwﬁmﬁwm

& ¥ ¥ YY) o < % Y o ¥ Yy ¥ YY)
WUUWUW’WUE{HU»LW{LUQQWJWWW Wegudulvlateludsay suun %W?UWU‘\]%IVQWGU’]'UU’IUEJ@NﬁUﬂu



The Golden Teak : Science and Technology Journal (GTSJ.)

Vol.12 No.2 July - December 2025 ISSN 2985-2161 (Online)

Mdugifinugaruansadevginvilse fordulswyenuiuniunssnulseiidenden
wuafiuuIy Wewindnwilsalana Asnenluune wazasmnnsziduniiendoogluguwuiueg
2. dnuauzuaznszuuns vy mesdunteiuuiunuayulnsludminan wuiiuives

Ty medunueiuuiumuayulnsludminnin Weeudvlulavieludwusuun srunasln

o}

' v

fymumeeniuiunduifinnug anvawisadesginwilse fordulswgyyiuiuniunis

D

Snwilsnfidendermue fiuu esninuilsalana asnuiluune uazasmnmazdugiiendvey
Tugsgutug

3. sUuuunidymesdunueiutunuagulnsludmiamn wunaersmIneTessULUUAe
ﬂ’]iéjﬂLﬂGlf\]Wﬁ’]L%EJ‘LJ??‘ZJmaiiwéﬂmﬂg&LL’JﬂgaiiﬁE]ngﬁE)Lméﬂﬂ’JmiﬁﬁﬂUaﬂﬂﬁﬁaaaﬂI%LLgﬁLﬁﬂLﬂu

susuvduneiiiesiunndugiunnudaiiiuueswmeiliendug iy

aAUsekHa

HaNSITeNuI Qﬁf@@yﬂﬁaa5wua‘1ﬁuﬁmﬁywuaa,gu"l,wﬂui’fﬂW?mmﬂﬁimgmmmﬂ%ﬁ%%maq
dapwuun Tnsvmeiiuinuduyanaiilaiunissensuanaumuniianug anuanunse uas
Uszaumsalunisinulsn Sedumumdrdalunsguaguammessiiuu iesanasnsawidle
agnIn A3nwlags uazdennaBsfUUIUYLTY HansAnydaenanoafuLLIAnes Inanas Tuades
yi¥e (2565) uaw Aoum3s s (2567) fusrmueiiuvumuiussuumsunmeuuuussaunisn
YosuvUlsdsauarnemon NIy LasidunsquaguaInLUUBIAs I

Tupudnvaruarnssuiunisvesgiidhym wurmueiiuiudsugannsniemeanely

ﬂiam%’m%mﬂﬂgéﬁ nunsdanaLaz SRS sessmeLilos Iﬂaﬁlaaw?i’aﬂ’m%‘augyl,%wqwﬁ

spaduszuy nszuiumssnyuumslyagulnslugiuuunie loawn ayulnsan ayulnsuns uae

o

fsuediiagy sawdinsidadelsaanmsdnuseifuasdunnents Tsaennassiun1sfinuives

a a a

T30 9330dug (2561) uay Yyes delsednn (2564) NElmiunmsidunueiuununesede

o

Jsyaunisu mmszhmzy LLa%ﬂmﬁiiNLﬂuﬂ’]ﬂﬂJ

o
Yy v v

dmfusuuuuniidyinesdunteiuuiunuayulng nuaninanmsduns naaedy uag

01YNBABIARINNIINTULTU QUG u’]Lﬂ‘ULLU‘U LLN‘L!ﬂ’ﬁQLLanGUﬂ’l‘WﬁL%@MIEJW]']’]SJ??MWUSS%MTN@U

v o

5ITUTIR WATANULTENINIAUSTTU FedonAaoIfuLUIANYDY Ty ToaTiau (2566) Way aanvIy
shMuum (2566) Nesure vy medudusinnnuNvdiisusssuwazuusssy waesliunum

'
@

fATYRNBNITANTITINRAL AT UAIYDIYUYY

VBLAUBDLLUS

'
a a o

1. m3dnviguveyag i fdva wu aseeserugayulnsdminaninivussensuends

U

laae



dnmes : MsansIendansazmalulat (@nam.)

U9 12 atiul 2 nangiau - SurAu 2568 ISSN 2985-2161 (Online)

a

2. thiauegivygmudeesulau 1w asnunaniesvewmnsesulauiislvueiiuuiufaneriv

g

yuyulaaznInUu

3. Wawmanaasvseisnveuseulau 1w dneusulmenvurseyaulassusiuguayulng

NusyuUpaulau

a

4. asnAuTIilesennamteiuuIuiunAas s wu digidaunaiuiuseuy

Y

uwngurulnsuasumgunutagiu lsmennadaaduguamiuavhaussiuneiuuluns
AUATVNINYLIYU anasumAfornlunsmasouasswamayulnmesiu

5. nszAuMITTaIuTImeIALTUlvY LWy AuadunsusduaTaIanssuanalng L3y
LmaﬁuuémLﬁuﬁjﬂzﬁ'gaﬁuﬁﬂmmgfuawmaﬁuﬁm

6. AtfUAYUNINBUTEUTIFUA M LU Wanguuuunasieinuasulng 1wy laun1sayulng

'
=

msanSaenauulng laglueiuvuuduraenealufenssugurunselauaneiiioasselandudug

Y

YUY NI0UNUBYITNBOIAANUGIAN

AnAnIsuUIZNA

Y I3 '

AT TENFRaNIUMILA AILANUNTAUIRALAIINYIBVE DL NABIIIN VDT LY

v PRY

HLTEIRyAUalulng .0 ynmunlalnanusiuiielunisvinsduniva a1enesesnANNIAIY
ayulns wazdthnuassuguimiannfiatuayuueyaninauy wWislnlasuveyasenuduide
atuilinululanied veveunseAaingdeueINAITY WAy KYIWAIENT1A158 As.lnsTau Bues

gENIsuAImMeNdeueINisunlanganatvayuRunudmsunsfnuluasall



The Golden Teak : Science and Technology Journal (GTSJ.)

Vol.12 No.2 July - December 2025 ISSN 2985-2161 (Online)

LONET91999

@

N335 VIUmilve. (2567). AIIUTOAUNITRUAGUN NI ING ALY ING IFITATNITUNDE.

QE

WM degluvissTINnsIY.

Tnunns Jaadeosning. (2565). uuadnlneisosmsiduldlitvae. quevssanamunisiaunsunmeuas
WNFUNTTUUNULINY NOIUNUUAITITNY.

281AY SR, (2566). ANUMAINVANETNITINMN: Qiﬂzyzywﬁmﬁuﬁumiﬁwm T 3Tl AR
sysulineussanBms), Advumy: msnszreInIasanImInens. aodumsTune iy
e,

a3 laR3ER00. (2564). Adupdtlye mueiuutuayuln gAY (7189710 19398).
WIS VANEIUg U,

sty queitus. (2567). s9earunsaIsasagulne drunisuwmeusnlng msunmeutasmsuwme
IFen 2565-2567 (Farmadadt 2). TssRaumuyuavnsaimsunymsunssandlne,

uingdgluisssuss. (2567). ona1smsaeuTaIvuLIAnua g e Msuneiaing miei
1-7 (Famiedsdl 2). UIneAeglerisTTngIe.

530 e330AYg. (2561). msﬁnmadffﬂaviljwyayvﬁuﬁ7u (funaded 2). drinAanislsafiumosnns
anAsEIaNUAnluNsTUTIS YU,

e Twed¥anl. (2566). nsvuausiminsuweising Famadadt 2). TssfumesAnisasas sy
Arlunszususgudiun.

an uaBes. (2567). nsasruaznssnnIsesrnInggdtyeine gunimaalye. gen msfiam.

gaiiesh 01w uAM. (2560). gruntsailiagtiuvesnisunneduslne: Tumsunnduaulne gddag
Tumsanue. Tssamiaioadou Lov.du.

g3 aI3504. (2563). n75ﬁ’¢yumismun7sﬁuwa@gﬂﬁzyzyvmaﬁuﬁwim/mWZwmmsmmm{f
UsersUlpe sy wImua. i Inendesvagiae.

AN ISUaUIMIANIN. (2568). e IMFIANITNNEUNULNY UseTT 2567. NsENTIe

GUCRERYALE

v
v

@iy naauysa. (2565). a9runIsaluarmaruedoulniniun s sunmeiuTulneszina

Ing. TsafaumgauuannsainsinwasusUsenelne.



dnmes : MsansIendansazmalulat (@nam.)

D4 12 aliufl 2 nangnAu - SuanAu 2568 ISSN 2985-2161 (Online)

Uszansnavaanisnenayulnsineudnantinlunsinulsadaidenluggeeny
T5anenUauiszunn J93innin
Effectiveness of Thai Herbal Poultices on the Knees in Treating Osteoarthritis
in the Elderly Patients at Mae Ramat Hospital Tak Province
nseaufa ydu*
Krongkaew Nuoim
f3ns Buder

Pichittra Yuenyang

Received : October 17, 2025
Revised : January 21, 2026
Accepted : January 26, 2026
unAnge

msfnwiliagUszasaiiofnyusavinavasniswenayulnsineiivanlunssnuilsavo ety
;gqqmq Tssneunauiszang Sorfamn BAnwudunisifoddmnaes uwunguiferind: 3 ads
nquieeagtielulsmeuauiszang dmfann Aflermsdulsnveiniden eny 60 T3uly srumu
20 A fiflzuuunudulan 3-6 azuuu desdiefldluaiosileTnseduaruniuuan Visual
Analogue Scale ﬂémﬁaaéwﬂﬁ?ﬁw%’umwaﬂm 9 afla woniun damiar 1 asiwau 3 e adsay
20 Wit AnserveyampaiAnTILUa M IEIANILTUTLLUU AT HanTsANYINUTY
AzuLURABRzIILANLT I NuLAEndINTlyFus e 9 wn 3 ASineiu anasanafauan

o

NOUNII3NYT 5.05 WEeATIAANIENAINITSNY 0.97 sensdlitudAy smenayulnsaunsnanay

o w

suisswetonsUnnluyuiugeenylaeediduddynieatii seiu < 0.05

AEAy : swmeni / lsadawiudeu / ggeeny / unndunulng

*EJ']‘\]']?EJE‘(']‘U’]SJ%’]LL‘IN‘V]SJLLN‘LJ‘LV]EJ AUSENLIVAARNT 31/|mmaml,t,azl;vmiuia§ $J‘I/lEJ’]E"X1IEJ°LJEJ§"I/|Lﬁiu
Leturer in Thai Traditional Medicine, Faculty of Allied Health Sciences, Science and Technology,

Northern College(Corresponding Author) e-mail: krongkaew@northern.ac.th


mailto:krongkaew@northern.ac.th

The Golden Teak : Science and Technology Journal (GTSJ.)

Vol.12 No.2 July - December 2025 ISSN 2985-2161 (Online)

ABSTRACT
This study aimed to investigate the effectiveness of Thai herbal knee poultice therapy in the
treatment of knee osteoarthritis among elderly patients at Mae Ramat Hospital, Tak Province.
A quasi-experimental research design with a one-group repeated measures approach was
employed. The sample consisted of 20 elderly patients aged 60 years and older diagnosed
with knee osteoarthritis, with pain scores ranging from 3 to 6, who received treatment at Mae
Ramat Hospital. Pain intensity was assessed using the Visual Analogue Scale (VAS). The
participants were treated with a Thai herbal knee poultice formula consisting of nine herbal
ingredients, applied once a week for three consecutive weeks, with each session lasting 20
minutes. Data were analyzed using descriptive statistics and repeated measures analysis of
variance (ANOVA). The results revealed that the mean knee pain score significantly decreased
from 5.05 before treatment to 0.97 after the third treatment session. The findings indicated
that the Thai herbal knee poultice therapy significantly reduced the severity of knee pain in

elderly patients with knee osteoarthritis at a statistical significance level of p < 0.05.
Keywords : Herbal Knee Poultice / Osteoarthritis / Elderly / Thai Traditional Medicine
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ABSTRACT

This quasi-experimental research aimed to study the effect of herbal poultices on reducing
knee pain in elderly people with osteoarthritis who received services at Ban Nam Chon Health
Promoting Hospital. The sample consisted of 40 elderly people who received herbal poultices
3 times. Data were collected using a general information record form, health information, and
pain level assessment form. Statistics used for data analysis included frequency, distribution,
percentage, mean, standard deviation, and t-test The study results found that after applying
herbal poultices to elderly patients with osteoarthritis, the average knee pain score was
significantly reduced (p < 0.001). The herbal poultices were able to reduce pain and stiffness
of the knee joints during standing and walking, resulting in improved functional ability. The

results of this study show that herbal poultices are an effective treatment option.
Keywords : Herbal Poultice / Knee Pain / Osteoarthritis / Elderly
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ABSTRACT
The objective of this research is to compare the engineering properties of ancient laterite
(approximately 600-700 years old) from Kamphaeng Phet Historical Park and modern laterite
available in the current market. The study aims to establish an engineering database for
evaluating structural stability and selecting appropriate replacement materials for historical
restoration. The research methodology encompasses physical, chemical, and mechanical
property testing based on international standards (BS1881-116 and ASTM C 293), including
microstructural analysis using Scanning Electron Microscope (SEM) and elemental analysis via
Energy Dispersive X-ray Fluorescence (ED-XRF). The results indicate that modern laterite
exhibits superior engineering properties compared to ancient laterite in terms of density and
strength. Modern laterite shows an average density of 2,373 kg/m? and a compressive strength
of 24.84 kg/cm?, whereas ancient laterite recorded averages of 2,122 kg/m? and 16.70 kg/cm?,
respectively. Regarding water absorption, ancient laterite demonstrated a higher rate at 8.41%,
compared to 4.73% for modern laterite. Chemical and structural analyses revealed that
modern laterite contains a high iron (Fe) content of 68.22% with non-interconnected pores,
contributing to its higher strength. Conversely, ancient laterite has higher silicon (Si) content
and interconnected porosity. These findings provide essential data for conservation planning

and the selection of materials compatible with original structures.

Keywords : Ancient Laterite / Engineering Properties / Water Absorption /
Compressive Strength / Kamphaeng Phet Historical Park
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ABSTRACT
This study aimed to develop a web application for online chemical requisition in laboratory
settings to enhance data management efficiency and reduce operational delays. The system’s
scope covered all laboratories within the Department of Pharmaceutical Sciences, Faculty of
Pharmacy, Chiang Mai University. The development process involved analyzing limitations of
the conventional method; building an online requisition application; conducting system
testing; evaluating the system through focus group discussed; and assessed user satisfaction
via an online questionnaire (Google Forms). Statistics used in data analysis included mean and
standard deviation. The level of interpretation of the mean was determined using the range
formula. Participants compared the conventional method with the newly developed system.
Results indicated that the legacy process was inefficient, characterized by limited data
accessibility, slow requisition procedures, and non-real-time inventory levels which hindered
management when chemicals approached depletion. The developed solution is a web
application created using a participatory research and development (R&D) approach,
implemented in PHP with a MySQL database, and designed according to object-oriented
principles with UML. Authorized stakeholders can access information via the online platform.
System testing and focus group evaluations identified issues that were subsequently resolved
to refine the application. The overall user satisfaction score averaged 4.29 (SD = 0.51),
indicating a very high level of satisfaction. Moreover, the requisition turnaround time was

reduced from 3 days to 1 day (a 66.67% reduction).

Keywords : Chemical Requisition System / Web Application / Online System /

Laboratory / Information system
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ABSTRACT
This research aims to develop a Convolutional Neural Network (CNN) model for the automatic
classification of glaucoma from retinal fundus images. The dataset consisted of 1,000 eye
images, divided into normal and glaucoma groups, collected from online databases and
patients at Rajthanee Hospital, Rojana, Phra Nakhon Si Ayutthaya Province.The proposed
model is a 5-layer CNN architecture designed to suit color image data. The data preprocessing
steps included image resizing, grayscale conversion, and data augmentation to increase the
diversity of the training dataset. Model performance was evaluated using 5-fold cross-
validation on a training and validation set of 800 images. The results showed that the model
achieved an accuracy of 87% during training. When tested with a new dataset of 200 images,
the model demonstrated high performance, achieving an accuracy of 94.0%, precision of
93.1%, recall of 95.0%, F1-score of 94.0%, and an AUC of 0.98. These results indicate the
model’s strong accuracy and balance in distinguishing between normal and glaucoma images,
suggesting that the developed CNN model can be effectively applied in real-world scenarios,

particularly in healthcare facilities with limited resources and specialized personnel.
Keywords : Classification / Glaucoma / Deep Learning / Neural Networks / Image Processing
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Tsanaiiu (Glaucoma) iulsafiasmansznunanisueaiiu Tasiamiglugilalnsunisitiadouas
$nweeNTuNeT (Tham et al,, 2014) IﬂUﬂﬂaﬁﬂLﬁﬂ‘\]’lﬂmmaﬂ‘dﬂaﬁy’]umﬁ&’U’wﬁﬂuQﬂm 49D
slﬁgmmé'fuiugﬂmqq%u wasvinlmaulsvameadsyamen (Optic Nerve) Fevamnlulafunssnwil
winzay waznuvosluggeeny wiluunemAdedidnuiinuieTogudsiinng Juvenile-onset
glaucoma Wuiwawﬁmﬂuﬂszmm 15% ﬁuaquﬂaaslumﬂigﬁumﬁwﬁa (Ehrlich et al., 2024) a&jwiﬁ
aa Tunsdmaussangiily (Izifﬁ”lﬁmawwmjmmqﬁaa) %1 Chennai Glaucoma Study Wua7lu
nquany 40 T3uly f8ns1n15wy POAG Uszana 1.62% luitufiouum way 3.519% luituiidles (Viaya
et al., 2008; George et al., 2003)

mnmafinwmurlsanefiudidnsniafngdlunquagieny Ineluansgeisndidnsniainlse

motiulunilengiiu 40 Jogi 2.56% (Ehrlich et al., 2024) uaziluuluunaziiugulunauygieny
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mstwafian33eusidedn (Deep Leaming) Tnslamslassisussamifiouuuuneuligiy
(Convolutional Neural Networks: CNN) arlalunsiasisnaimaeussamaiiieitaselsaneiiu
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Iaiannlina CNN dieiladelsanefiuarnnimans Fundus Tnglunasle Preprocessing %y’uqq warla
nadnsTmelalusyiunnuuiugn uenanni suwes Shibata et al. (2018) Suaadlsnfiuan CNN
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wmaAdeiiuslafinisussgnalelasneysramieunuuaeulagiu (CNN) Tunissuun
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yasn e suIme lnoeneiiusyavanim (Li et al,, 2018; Shibata et al., 2018) LLﬁéauiw@maqawu
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mmzamﬁ’um%ayjamwmmmLﬁﬂ (Usganad 1,000 29) GziaaiwL%ﬂu’imnssmammﬁ%’aﬁagﬁmi
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et al.,, 2023; Ahmed et al., 2025; Prabhakar et al., 2024). %qﬂaaafﬂmﬁﬂumiﬂsxmawa Lw{é’am

%’ﬂ‘mﬂiz?ﬁm%mwiumiﬁi’wLLuﬂIimiwangluizﬁugja (Gulshan et al., 2016; Ravi et al,, 2017;
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A lneenuuulassaseluma CNN wuutwiinun (Lishtweight CNN) Tneu$uley
Depthwise Separable Convolution (DSC) oLENNISAMINTEII Spatial wag Channel Filter
FansIuNIRneInT 60% weifleufu CNN 1nmsgu (Howard et al., 2017)
wananiiisly Global Average Pooling (GAP) wnu Fully Connected Layer \ioan Overfitting way
duanuBangulunmsvhaufunmenuasBeasainnassaunsvlnu sadsnsly Batch
Normalization wag Dropout Layer Lﬁal,ﬁmmwmaﬁsimmmiL%'augiuamwLLmLLas%ﬁmmﬂwma
(sandler et al, 2018) nMsUsulassansiananaduuinnssudanadaiiuananaainsu CNN Huds
wilinavunleg 1wy VGG16 wse ResNet ﬁgaﬂ‘tgfw%’wmﬂiqﬂumiﬂizmama

Mnveyafinaniaduiiuwesnuideiiyanuiam szuudansedlsaneiiulaglalasng
Uszanmiiganuumauligdu (CNN) Wemelunsitadelsanefiulnesmluifanamasuszamen
Frazmelvmsidedeuarnsdnnsedsadulvesmnduasiussansamannty wenani Tuea
CNN é’ﬁmuﬁaﬁﬂ‘lﬁﬁ'auiﬁﬂwwLawwsuaﬂiﬂmmjua;gaﬁwmumﬂ Tnglunosfianniseenuuy
AnUANwAL (Feature Engineering) WULLAL MgaAaTIUNIWALN wazanunsatlulsluszuunsdn

nsesasalalueunan (Gulshan et al, 2016)

A5aiun1598

MsiAsIErlsAnDRY f,ﬁyaamzmumsﬁaugyl,%aaﬂ e ladnyituneu NSYUILNSTLAL VDS
iielimsuisseazBunveriimssdunu lunsinseilsanefiu Fa3insadusnuegiadu
syuu il

1. mMsfnw ez NuNIUITIUNTIL (Problem Definition & Literature Review)
1.1 ﬁmsmmmgﬁugmﬁmﬁ’ﬂmg@ﬁu (Glaucoma) 9nlsswenuna waziAseiiAuIves
1.2 AnwnAliannsUsyananan mman1sumeRlslunsnsaaneiiu
1.3 numuauddeils CNN lunsAseiaIwmam 1wy
1) Mssuunammeaduund amiulsaneiiu
2) wATiANs¥ Preprocessing A 1y nsUSULAY N13vi Normalization
3) Imqa;ﬂwm CNN ﬂ'”l,% Lﬁliu ﬁi”lmu%u, Activation Function, Optimizer
2. Lﬁm’mimﬂyaaﬂa (Data Collection)
2.1 {HIUFIVTIWAINANAT 3797 1,000 AW 1A 2 Lméwyazga Taun

1) guveyaseulau Mluaulnaanianivlenni
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2) Tsseunas sl Tsaug Faduveyagurlsuinisvedsaeiuia S1uau 1,000 Ay
Fadunmorsnnnassyesasniviu lnelnsuniseyiiananenssunisaiossaunisiselunyue
uagfimsinwanudureseyaylruinisvedlameuia

Tudunu élaﬁlﬂlaﬁﬂL‘a‘uﬂﬁLﬁU‘ZTE];‘JJa‘\]WﬂéI%UU%miﬁ’IU’Ju 1,000 AU uaiilesanaimaneunsay

lgnansadnlenule wu nmludaay wasaeneu nwuas vieliveyaluauysa Juilvluaninsaly

v v
a v =2 a

amannasuUinsavele mewell iteddlasuiiunisnusmnimosmenfinfunnuasoyadn
wilaunas sastonunidu 2 umaseya iWelvlasiuaunmsruasy 1,000 nw Tnednidenianznniia
A SvoyaUsENoUTiTaLaY

MFRINTIVTINNANBAA LARTUA LT I é}%“alﬁ:ﬁﬂLﬁumﬁﬁhuuﬂmwaamﬂu 2 nau
Tnelaisisdelnanmlvuansiangu i Tasathuun “Normal” dwuawlunguund uae “Glaucoma”
dmsunmilunauiiinngaeiiu Taglafdsnun Python uuuwanwedu Google Colab

2.2 MILVINMD1EANAITILIL 1,000 A Tasuunoenidu 2 nqu laun nquitiinag

nofiu (Glaucoma) waznauun@ (Normal) Tnefiswuunwluwnasnqulnadestu iielnlaynveyadid
AMANAA Wazmnzaunonsinuaznadeuluiaa Convolutional Neural Network (CNN) dwi3u

AATIERUAZILUNNINANAT AINTNA 1 UazAING 2

] ' A Y a
A il 2 Ameannauiinyaeiiu (Glaucoma)

3. M3w3Euveya (Dataset Preparation)
Idedliun1sinseuveya (Dataset Preparation) iudumeunaunisilnluag Fadu
nsrUIUMIIIANNEre1nveya Wawisunmanalunsedlynulunssuiunsiteougveduna CNN

Tnensfeulann1w) Python mae Google Colab dinsailunis fadl
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3.1 msUSuruanm (Resizing) Iufluunn 224x224 finwa $1uau 1,000 Al

wWialmuunzaunulama CNN

AWl 3 miiJ%Jmemgﬂmwiﬁﬁmmgmlﬁmﬁu

3.2 13911 Normalization Taggumaidunisi ulasanlvmnsfuluma CNN nsuvas
Aduwen (Grayscale Conversion) ELUﬂ’liLG]%‘EJZJ‘JmJuaHWWOIWEJGYNGHLﬁlaﬁﬂiﬂﬁumi‘ﬁ%mﬂiiﬂg@
ﬁuﬁwmaﬁﬂmsﬁ'auiﬁﬁﬂ (Deep Learning) dlelavnanmenenaanfimfuuas r;;%%’algﬁnﬁuﬂﬁ
wUasnmanguuuud (RGB) tiunmuae (Grayscale) Lﬁaammwml,ﬂsﬂiamaﬂﬁa;ga wagsiilnnns
Anassstu nsudasnmiduye (Grayscale Conversion) Lﬂuﬁ%‘amﬁaﬁa;ﬂa‘lﬂaamm 3 4993 (R,
G, B) Widereaien (Gray Channel) Feean noise LLazmmLLUiUiuuﬁLﬁm’mamwme%qﬂnszﬁ
penw wazsiilvliea CNN Anlaadesiu Lﬁaqmﬂammmsﬁuﬁawaa{a;ﬂaLLazLﬁuﬁImqa;’wa
(Shin et al., 2016; Litjens et al., 2017) s amefiuanuaioslunsinluea vlvlumaananse
Tnfailassassdftyuosniem 1wy veutadsvamnan (Optic Disc) wiamudonmeluamiladniau

a

F9UU FININN 4 LAZAINING 5

#12 tretall specce Fytaan
DG A1 « (134, 524

DATAGET_PATH o */rastunt A yva W Orive Elaie smatut st
CATSGORIRS o [“tmread, "alsscess"]

Late] = can WX | CATEERCY
v, Lietudis|path

AW 4 Ads Code M3wdasnmiduwnasn (Grayscale Conversion) WAZLAAINTN

nsiienlunmunIen (Grayscale) wanamanatadiAgy 1osandnuazvedlsanaiu
duusiiulassasadedugiu (Morphological Features) 19w YuIAkAzJUT19UBITIUsEAIMA (Optic

Disc) kazustiad Cup-to-Disc Ratio mﬂm’m@mﬂﬁ@ﬂﬁ (Chromatic Information) n1slwa1w RGB 819
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yhlilaaai3eug noise MMNANUUANANTBUAFRIN UasAzVOU ioaunadaINaDImEA T Bilu
\Aenvasiunesanmlnenss (Shibata et al, 2018; Litjens et al., 2017) Wiotudunumnad levhns
WasuilouratesmusemnenIn RGB uay Grayscale wulumadilsnmunslue Accuracy g;mmﬁ
nues (94% \isuiu 91%) waziim Loss sinn Tnslamziionan Heatmap #laain Grad-CAM
Fouansmiiualinnauuy Grayscale Inenuaulafuusinataussamauasiaudonseu daauni

FerpnmaanuAwIUsL el tadelsanadiu (Esteva et al, 2017; Kurmann et al., 2020).

A 5 fegnsnnaneaanivinsilasnmdunimi (Grayscale Conversion) U@y

nn it 5 e unmnienmndinsuandurn fuandniiulasas

ddiy 1w vinadausramen wasiauidon é’qmmmmuaaLﬁuvl,c;asmﬁmLauLLﬁazlﬁﬁ%a;ga?ia%ﬂu
2 msLLUaamwiﬁt.ﬂmnoﬁ’ﬁaﬂﬁimLﬂamaniaIWﬁaﬁ’Uquﬁﬂwms (Features) fidndnjlafau uay
anAMILABI91N Overfitting ﬁawLﬁwﬁua’mmmLLﬂsﬂsaumaaﬁiugagaﬁlﬁﬁﬁaé’wﬁmawamﬁﬁaﬁf&
(Esteva et al,, 2017) wn@vesu3ian Optic Disc was Cup axiiauunnmeiluunansd un
miﬁﬂw’ma’m%uwuﬁ é’ﬂwmz@ﬂmqa%ﬁﬂ (Morphological features) U YA Cup-to-Disc Ratio,
AT UL AUL Ao uaz3Us19wes Neuroretinal Rim Jusudsddyiiarlunsitedelsanotiu
1INNIATLANANITE97 (Shibata et al,, 2018; Li et al,, 2020) mMawtasnmidusdvdvadagln
Tumalrifatunanuandalaseasns (intensity pattern) lagmantiu Tneannanssnuanuaasnouuas
aunadvesnaes sudu Noise lafemostuneidanin annsmeassuisudisuidesau Tunadily
AW Grayscale Tvien Accuracy Zjdmi”ll,lfu‘u RGB 1dnuee (94% vs 91%) wagan Heatmap 89 Grad-
CAM wumituitaula (Attention Region) vaslanmanssfiuiausvammuasiauden Ssaonnansfiy
Furusiiunmelaidadunse

3.3 miLa%mgmyaya (Data Augmentation) é%%’&iﬁ?ﬁﬂmﬂﬁﬂﬂmﬁ'ummwmﬂumwm%@ga
MWi%IG?LLﬂI N13UUNN (Rotation +15°), ﬂﬁﬂé“uéj'mmwslul,l,u’mau (Horizontal Flip), miﬁgm%’l—aaﬂ
\Enwes (Zoom range +10%), WarNSUSUALEINTBININ (Brightness Adjustment) Tnglatawziu
Yoyayn Training iy wiadiadinanwelmunsannsadeusinuusfiddamesnwlnossd
Uszavsnm Tagluandseazideaanizvesnmidnunnifuly Jadunilsluavnddyuesnisiie

Overfitting (Shorten and Khoshgoftaar, 2019)
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3.4 ﬂ’]iLLUIQ“(TEJﬁ;IJaﬂ’]WWNGl’] aondu 2 yaudn (80 : 20) fie ﬂ;m{agaﬁ’]ﬁuﬂﬂuazmmaau
Tuma (Training wa Validation) $1uau 80% wae 800 AW Fannsuus Training wae Validation 1y
waAflA K-Fold Cross Validation ifielnn1susziiiunadiamuusine LLazamﬂ’mmaﬂamﬂmiﬁu%aaﬂa
iiesnfaden uasyavoyadmiunaasuluina (Testing) $1ua 20% u3e 200 A vofvasnIsly
K-Fold Aewelunisussiiivlumaiinry efies uay U (Generalizable) snntu Tnswanglunsdliid
%a;ga"bjmﬂﬁﬂ %amﬁw'%wsuaﬂ%aaﬂamwmﬁmsl,l,wmejﬁﬁﬂﬁﬁ'umuﬁﬁm (Kohavi, 1995)

AINAMANGVDINIAHIALA Lﬁammmmﬂmmwammmwﬁgﬂa'w MERINTIN5E

unnaTas Faedt 3.1 Msufurman dumnlsnmemedaidlunisinisaeu axiiln
mnpeusluifissvenamsynisdeu nduwinsnide 4 n fiaonsouuinmanfidulsane

#iu lunsfinseuuinanidulsanefiu wazrinITLUIYATOLANINGTY KAAIRIBEIINMN AINNT 6

A - e

AT 6 FIBENNINNEAWAITIINITIATR 4 99

3.5 SwasiBean1Uesiu (Data Leakagte) Wudumeudrdylunsianiliuna Al Tnsians
Tunudiasennmnsnisunme miLLUlﬂﬁl;ﬂ‘JaqujaaFjNiaUﬂaU mmsm%aagammzﬁwjﬂw N3
ﬂixmawa%aagal,wﬂmmm N1MTRERUANLEITLTYRIA AN LLaxmﬂ%mﬂﬁﬂmsﬁ'augﬁ%ﬂm
aantuaiu ayuul,ﬁuu,mmNﬁﬁiqaﬁaaﬁ’ums%’ﬂwamm%agaLLazLﬁumﬂmﬁaﬁamaﬂuLmaslums
Tyauase (Oakden-Rayner, 2021)

4. Mseenkuukaziauiluna CNN (Model Development)

4.1 mysenuuulaseasluna CNN (Convolutional Neural Network)

duduneudmiuiauliee neuszynalumaiia maldsusidedn (Deep Leaming)

! Y q ! =~ o ) 1Y) Y a !
JIUNY Lﬂia%’]ﬁ]ﬂigﬁ’]'ﬂLWUNLLUUW@UIQQ';UU (CNN) thuu 5 GUuﬁLuﬂ']iﬂﬂﬂﬁaﬂiﬁﬂmawuﬁﬂﬂﬂ’]wa’]ﬁﬁ]a

=

Uszamnaen (Retinal Fundus Images) fianansaduunnimaiwmn eandu 2 nau laun nquitfinnag
nadiu (Glaucoma) uagnauuni (Normal) Mvieuwuy Binary Classification (0 = Normal, 1 =

Glaucoma) 19gnazduilATIas 1A NNA LT AINN5197 1
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M15199 1 lassasnaluaa CNN 5 94U ANaudu

Layer

Udsznn

SUaZLBEA

Kernel Size

Stride

Activation

1

Conv2D +

MaxPool

Filters 32

3x3 (Conv),
2x2 (Pool)

1
(Conv),
2
(Pool)

RelLU

ATIATUVDUNTD
Snwasugu
YBINN LU
AR AN
gﬂiﬁaﬁaaéfu

LU UUAN

Conv2D +

MaxPool

Filters 64

3x3 (Conv),
2x2 (Pool)

(Conv),

(Pool)

RelLU

AIANYaLANTU
LW JULUUYY
LAULRDAYS DAY

YDNUBUVUIUMNN

Conv2D

Filters 128

3%3

RelLU

Tula MaxPooling
Wieshen
1881980
iy Tolunns
B3
AnYaZLIaNIE

S¥AUNand

Conv2D +

MaxPool

Filters 128

3x3 (Conv),
2x2 (Pool)

(Conv),

(Pool)

RelLU

anUUATDYABN
a3 msow
MTIVIUANYUY
Badn Lo
FUAUINLER

VdunganNm iy

Conv2D

Filters 256

3%x3

RelLU

FUAANELNBFS
iNYzIRNIEan
Nganoug

JURDU Flatten
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M15199 1 (98)

Layer sz swazEen Kernel Stride | Activation
Size
—> Flatten + Units 128 + | - - RelLU LLUaaszTanga
Dense Dropout dunnees
1 45 uay
Foulafi
Fully
Connected
Layer L‘ﬁa
Anaula
‘W;all
Dropout e
sy
overfitting
— Output Dense(1) + | - - Sigmoid T sigmoid
Sigmoid Wieduun
90N 2 NQY
(Normal /
Glaucoma)
Hyperparameter A1 (Value)
Optimizer Adam
Learning rate 0.001
Batch size 64
Epochs 30
Loss function Binary Cross-Entropy
RelLU (%uszj'au), Sigmoid (Fu
Activation function
Output)
K-fold 5 folds
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wanni1sviawvediiag CNN 5 4u fgideesnuuuandnenssuiuufivuaies Niauauda
Tun1suSuunsdnutuwasnsfivesimvaneauiurnagaveyan ma1en e l¥duuNNauAImN
Und fugeTsanediu msnefunislununmanad iy 1,000 21 Samnsaasundnmsinula

il

28

1) 4 Convolutional 2z#an ANIENYUTYBINTM LYY VDU JUTN WazaInane
2) MaxPooling %ammﬂﬂummwLﬁaammsﬁwmmmzﬁaqf“fu Overfitting
3) Flatten %meﬁa;&amw 2 fiflnanedunnnes
4) Dense Layer %ﬁmﬁnﬁL%amim%aaﬂaﬁlaﬁumaﬁwé
5) Output Layer 1o Sigmoid LﬁaﬁWLLuﬂwaé’w§LLuanQﬂém (Binary Classification): ﬂfjmﬁﬁ
Amwaeiiu (Glaucoma) waznguUnd (Normal)
nseonkuuluma CNN WuU 5 %uﬁménﬁﬁqmLéumiaﬁaWMﬁaSsmi@mﬁﬂwmmaam‘w"Lﬁu
opAns Tuvumefufilasaseiludugouauiuly mnsauiunuidonunisumnefifiyaveya
sunlilvgnn Snedanusadsulelumidaseninainviessuuredadulalaensdivszansam
MnmMsAnwmanety nualnaiiienudnuiunans (Moderate-depth CNNs) i 3-5 41 @wnsa
L%'au;;ﬂmé’ﬂwwLawwzﬁ'ﬁwﬁzymﬂmwvmmil,l,wwé i audszaman, Tassasneseuseyszaman
vierrunuavesiszamalnosafisawe Tnslusuiunedlalunavualngyiseraiillg

P

Fauaan (Ravi et al,, 2017) n1stdenty CNN AidanudnwawngIudu

v v
v A o =

ﬂaEJ‘V]ﬁV]L‘VilI’] sauluaddol waluivesssansnmuazanyannsolunslenuaiduneedin g

Overﬂtting TnevnTeya

Y

LﬂuLﬂmmsmﬂmawzw%ﬁaﬁama Al (Lundervold and Lundervold, 2019)
5. nMsUszuluea

Tun1suseiiunavesuudnassfilylunmsduunisaneiuainveyaninudunim dudunes

Tonoum way ”aﬁ?mmmmzauLﬁaiwmmm%fmmmmmsasuaﬂmmalmamqgﬂmaa LAZATOUAGY

FATafnaasmInas e Ul ALTIRIIUNLE] A1NGNABY WAZATINAINIOLUNITIUNNAUNT]

amadssdluseium lnesnaiiuszavsnm nsinaaifldlunisianalunifeidussneumeailugu
msUssiliudseavsnmedinna Tnginidasinananuusudivesan Accuracy Bassymn
Brstaunsansniuinglauudifisdadeioudisuiuingidentomn neluileaunisiflalu
M3l faunnsd 1
Number of Correct Predictions TP + TN

A = 1
ceuracy Total Number of Prediction =~ TP + TN + FP + FN )

MyInUsEdnsn ’]WL‘WE]LUSEJ“U N EJ“UF’YJ’]@JLLlI“IJEJ’mﬂW{S‘LIu’lLﬂULLUU REGON sL'Llﬂ’]Sﬂﬂ“lf}’]u A3

LLlIUET']ﬁ’]ﬂbLG]MlI’]EJﬂQ nsuse LuuimummLsuamﬂumwmmmimmawa;ﬂa‘wwmaau Lﬂ‘LJL‘U E]ﬁL‘EIu(ﬂ (%)

ATATUIUAIULL U1 AN UAR 9T
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TP Ao AMENS AT IUINTINTSS
N Ao AN AINAAUTIUN T3S
FP o ANEINTAINAUINLTY

FN o AMENTBNAAULT

mmwuﬁﬂumiﬂizLﬁuimmamiﬁaugfuaﬂm%ﬂ LU Convolutional Neural Networks

gﬂﬁmuﬂ%u mﬂqm‘ﬁ ﬂ’J’mLLJiu&T’]ﬁ’m’]’iﬂﬁﬂMuﬂiﬁ?’Jl’1Lﬂuﬁ@]i’]ﬁi’m%mmiﬂﬂﬂmiﬂjﬁgﬂf;llaﬂ dlawieu
AUNSANPNSAINR FIauNnnSh 2
. TN
Specificity = TN+ TP )

UAZAUNITAUTUANLT LN BAUTENDNDEINTLII DRTINAAUNLNDZ (True Negative

Rate) tulasunsiIvum faaunisi 3

N
1
Binary Cross — Entropy Loss = —NZ[Yilog(Yi) + (1 —Yi)log(1 —Yi)] ®

i=1

v
o

msidentumdinvatsamseunuglraiunsausylulumalaseunuunndu ngwnnigly
nsflnyaveyaluauga (Imbalanced Data) 34919%11IMA1 Accuracy \igsegnadealuasnau

Usgansnmaunassveslama (Saito and Rehmsmeier, 2015)

NANNSITY
1. wan1siswtazUsziliuluna (Model Training)

msanlana CNN 5 4u aglvwayayn Training uax Validation $1uau 800 nmgniiluly
Tun1sUssifiumeimaiia K-Fold Cross Validation Tasuusveyartu 5 @ fu (K = 5) vieidenn
5-fold Cross Validation luunazseu 1 4 folds (640 am) t0u Training uazle 1 fold (160 am)
\{Ju Validation shenvsmun 5 U Tnsady fold iy Validation auasuynngu amynamisgrly
Lﬂu%aaﬂaﬁm%'uﬂsuﬁu Suawimesvan laun Batch Size iy 64 ey Adam Optimizer
wazAMuAAT Learning Rate 7 0.001 Fwaglunsinuszansamvedumainuunidedennniy was
dleflnlamansu $1uau 5 souum FuamaUssiuanuAazseu Wiiema Accuracy, Precision,

Recall, F1-score wag Loss umnaadeiiioidenlunaiiafign fm1s1ei 2
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M15197 2 nansHaLkazUsediuluma Asu 5 58U (Folds)

Fold Epoch Accuracy Precision Recall F1-score Loss
1 28 0.85 0.83 0.87 0.85 0.35
2 30 0.84 0.82 0.86 0.84 0.38
3 27 0.86 0.85 0.88 0.86 0.34
a4 29 0.83 0.81 0.84 0.82 0.40
5% 26* 0.87* 0.86 0.89 0.87* 0.33*

MNA1TNT 2 wansHanIsAMALaAsYe ML LArUsEUlIAA ATU 5 58U (Folds)
ndsmaianiluna wun lues seut 5 useullanaussdiufifian lam Accuracy gean = 0.87 uawan
Loss #1an = 0.33 19 Epoch eeiign 26 sou Fdlumadsuglniuasiedosiian seiyidodenysiu
Tauaa $1uau 5 50U (K=5) ilosaniiamummngaufugaeyauuinnais (1,000 A7) YeanaaTlunig
fAnluiaa (Training Time) waganloniain Overfitting 91nn1sUseLliusnnAuly

2. Han1svaasakazUsyiiuna (Experiment & Evaluation)
;;3 forifumsUssiiulssavnmaedaian CNN 5 4u Tunsduunnmasmnguuni
(Normal) waznmasmngugiasiiianzaeiiu (Glaucoma) Tnelugaueya Test Set Aluinalaiag
Fiusnou eilanudunansgegn il

2.1 wan1aneand SauSeamoya Test Set AWARaMT 20% 1w 200 A Tsdnaunn
100 : 100 (NquUnf : waznqudulsanaiiv) Taslushiueyailalunisiin (Training) wieusuluina
(Validation) mnduthlswnafidfigaiifinlauas fm Accuracy gegm = 0.87 wazen Loss san = 033 T
Epoch ﬁaaﬁqﬂ 26 59U "Lﬂslsgﬁusqmsga;ga Test Set \leviunenaninmisnnguund (Normal) waznay
Iiﬂé{aﬁu (Glaucoma) VLG;QﬂG’ljaﬂ Tneuan3n1AuI Confusion Metrics G]IN"‘] LLazﬂﬁzLﬁumaﬁasm
Accuracy, Precision, Recall, F1-score wag AUC

2.2 wanaUszdiuUssAvanmlaneg meynteya Test Set $1uau 200 N1 TulAaaILT0
ﬁ‘]”]LLuﬂé}ﬂwﬁﬁnﬂwTaﬁu (Glaucoma) Taeensusiugh Tnefian Accuracy g0l 94% uag Recall Wiy
95% Feustiaszavsnmiilunsnsanulaeiunads asalvimnaianungaunonishldlsny

Y - =
A AIFITNN 3 LATAITNN 4

M15197 3 A1 Confusion Matrix AIYAVBYR Test Set

aransalindudaiu (Positive) A1nnsalnund (Negative)

\Jupefiuass (TP) 95 5

Wuun@ase (TN) 7 93
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M15197 4 ANBSUIELAAYAIYBINANITINUNY

fineo A195U"Y 3142U (310 Test Set)
TP vmnegndumeiiu 95
N viegmlaiduneii 93
FP Yunefnduneiiu 7
FN vueian luunodiu 5

A1919% 5 a5Un1sUsEiuRaINYRYeyanadeu (Test Set)

Metrics A1 (ATUIUIIN 200 ATN)
Accuracy 0.940
Precision 0.931
Recall 0.950
Specificity 0.930
F1 Score 0.940

3. mﬁmwzﬁuazaqﬂwa (Result Analysis & Conclusion)
3.1 M3 1ATIz9NE (Result Analysis)
nmsnageulama CNN 5 $u vy ﬁmﬂya;ga Test Set 471U 200 AW (100 AWUNA

uay 100 nmmefiu) nunlueaausokenuernaugUslaossiivssaninm Tnsfnadnsan
Confusion Matrix kaiz ROC Curve ﬁﬂmwﬁ 7 LLazm‘W‘ﬁ 8

1) Accuracy 534: 94%

2) Precision (Glaucoma): 93.1%

3) Recall (Glaucoma): 95.0%

4) F1-Score (Glaucoma): 94.0%

5) AUC 98% L@n9iamdu@Iunsalun1sakuningey
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Confusion Matrix (Test Set: 200 Images)

90

80

Glaucoma

True Label

Normal

Glaucoma Normal

Predicted Label
i 7 A5 Confusion Matrix 31nyaveya Test Set dmsulaaa CNN 5 Hu Aleyaveyanagoy
(Test Set)

° o

n57% ROC Curve (Receiver Operating Characteristic) d1msulaiaa CNN 5 tu fivsyifiuain

YnYayanaaau (Test Set) 911 200 2 Inglaulagalasgeden @em1 AUC (Area Under Curve) 7
wansaglng 1.0 wanenlunadiusyd@nsnIng fsnmd 8

ROC Curve (Test Set : 200 Images)

A 8 N3 ROC Curve dmiulanma CNN 5 4u megnveyanagou (Test Set)
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3.2 MsUSeuiisunulamadu

A15199 6 NswSeuiisunulaea CNN 5 9u Aulanady

Tumaildiveuidieu | Accuracy | Precision | Recall | AUC U

CNN 5 $u (Custom) 94% 93% 95% | 0.98 | lassasiaun Ussndanden
VGG16 94% 92% 95% | 0.98 | Tumavwialng Inasw

SVM + Feature Extract 87% 84% 85% | 0.90 | ML uwuusadiu 1ﬁL§8u§L%ﬂ§ﬂ

PNANTNA 6 MInaLIlaea CNN 5 94U aagaa1UnenssULUUAALALY WU Laaa CNN
WUU 5 BuiiainTuesiinn Accuracy, Precision, Recall way AUC agluszauaslnalesiuluina
VGG16 FadulunaBeanauinlug lneviaaeslunaly Accuracy wnfiuf 94% uay AUC 7 0.98

=

ae19l3Ann Jea CNN wuuimuaesiiganulunuenuuiveddassasakas nslondsnuiie 3q

v
o v

mmzé”m%’umsﬁﬂﬂiﬂyﬂﬁuuuqﬂnszﬁﬁﬁ%@mmmum%’mms v guRsIN T esEUUdedn
3.3 Yoiuarvesinavadunaiinmul
3.3.1 vefveslumainmun
1) sonuuulasiasiduna CNN Fusngaufunmensivenam
2) Iﬂ}l{a%aﬁﬂmﬂ‘qﬂﬂﬁw 1,000 AW Wéyamma%wgaga (Data Augmentation)
3) Uszudansnennsuszananadioisusuluma Pre-trained
4) Tssusiufusyuusuunlsaluaauweruialaviil
3.3.2 198 dnvadunainaun
1) Sllavaaosfunimainvaneunasosa (domain)
2) summ%a;gamwﬁwmﬂm 13U 1,000 AN awhimawwqmmwmmﬂwmy
Ypanwglsa
3) fsluveassUszdiunanuu Multi-class (nsdinanslsaluneen)
3.4 Yoiauouurdmiunionsly
1) wmaaﬂ,ﬁg Transfer Learning ﬁ]’mI:umaL‘SUIu MobileNet, EfficientNet,
RestNet 50
2) Lﬁuﬁqm%aaﬂaﬁwmﬂwawu,asmmﬂamuwmmawamm
3) Uszgnaly Explainable Al 1t Grad-CAM fieuansgaiilannalnenuanla

Tunmw
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3.5 wwwnsnisiilleluanuneua
1) simduszuumsuwmmglunsdansesyiedemululametuian adin vie
n3IgUAITILY
2) ﬂizqﬂﬁugmwmaﬂwamﬁu yieuueiesnanmiunass fundus
3) amnsnilnuazUiulinane mnzautuguteyaanzveslsme ualuiiud
NAEWE9NNSMAEEUTLARTILLNATNAIEANA T2 MeIAINGRUNR (Normal) Lag
nqutaeiiiiniagmeiiu (Glaucoma) uandlyiufsusyansninvedluna Convolutional Neural
Network (CNN) 5 4 #ilasonuuuuazimuntu Inslawiloussifiuneyavoyanndey (Test Set)
faduveyaillimaluneiiunneulussvaenisin
nmsUssdiunamesitin (Evaluation Metrics) maneussian Taun Accuracy, Precision,
Recall, F1-score uag AUC wurlsnmaanunsasuunaandlassisusuguazauna Tnefin Accuracy
oyl 94% uanslmiunlumaausavnenmlagnasaitouiamn aaum Precision waw Recall
flogluszAugs (Wszanal 0.93-0.95) uamsnlamaiinnuanansalunisnsradunmaienismngy
Tsanofiulauaug TagluAamsvihuneiawainlunmvssnguund (Normal) LLa:ﬂa;wJﬂwﬁﬁmw
pofiu (Glaucoma) 1Nt wenaInd A F1-score ﬁﬁmmau@aiwﬁﬁ Precision tag Recall @u13n
wandbuferuatosveslunaiiimuntu uagen AUC figeds 0.98 azvoulmituiadneninlunis
uenuszamalney e TnLIY

v
o

NNANIINAEUAINAT au13nagulaa luwa CNN 5 fuiiamniu waglvlun1sideaseildl
Usgansamlunsiiluleluuiunase lunsmewnmeitadeilowunussuuriednduladnluda e
dinanusiulalunisilulease astimsvaaeufiuveyaainumasdu (External Validation) wa

NITUIHNANTLNUIINAMUNAINTALVYDININ LU ANTALRUYDINN N5 INaDINnIeTY Wisakeuly

N

merddindug Asulueaiiuduausalynulaasdussaunis waziugnunfdmsunsimuw

v
o v

wwInsiloTladednlulifieatuayuyrainsniamsuume tnsangluaniuneiuianivedninau

VI%JW?J']ﬂiLLﬁS‘UﬁﬁWﬂiQL%EJ’J‘U’]ﬁJU

afUsena
NNHANINNABILarUEIUUTEANEN MABITE UUATIIMIR B uAElATIEUsTa LT LLUY
AoUlIgdu (CNN) dhuau 5 9u wamsilnlananieynveyanagaay (Train Set) lanaansiafianiiiodn
ASU 26 59U A1 Accuracy geanniiu 0.87 uaz A1 Loss mgawniiu 0.33 Jsuandlmiiufianisdeusi
2 = K v a ‘A o d' ™ = o o
590157 wastatesvedlunanielalasasaLansTnesNnvue WeaTeuieuiunadnsanys
Yayanaaeu (Test Set) il Accuracy @iy 94% uaz AUC 98% aziiiulaanlunadaaunsasne

AMULNUET LagANEINNTaluANSTIILUNA AR taRe1slUSEANS A LLa%QQ%U LERIDIANEAIN
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voslumalumseugdnuuzdunizredsanefivannmareveUszamalneisdussdnsnm e
wulussiugedasnoulmiuidannuaunsoveauumieiniadougdedn (Deep Learning)

Iﬂ&’JLawwaéN?jﬂuﬁmmiaﬁmmﬁﬂwmxﬁﬂ@Tz:ymaﬂsamﬂ%a;ﬂamwmaﬂ'}iLwasj"L(;astazLﬁsm uag
uiugh dennaesfunuiteves nsinse fufiena wardlyyd @iyae (2563) lalaserts CNN Tunis
SuunszduanugusedlsaMNUTLIBUsEa AN Frenuamaiia CNN faranunsalums

Aasnamnnsunnglasgauiug Mdgann1senuresyaaInImen1suimelun1IngIann

¥
@

nsosyUreilesnulnesnsdivsyaviam viuideiddedudniesiifusuiwssdvinavoams
Uszenaly CNN Tusudiassumisnisunng Asiundanndnussnsviisde nisfissuvannsoln
maé’wéﬁﬁlﬁimsﬂ,aiﬁ?ﬁLﬂugaaﬁawﬂmmaﬁ%%gﬂmmﬂmj (Pre-trained Models) #3on1saenennns
3613 (Transfer Learning) foifutofifinansisnnuidsunouamsmdsmadianag CNN wuy 5 4uly

5,
a

AT NN NLUUlASIATINRY I MINEAULATUSUAT NS HWesEAR wulunanilannudntuunn

o

famnsaussquadnafifduszansamgdln feidsaevouisnnuddyvesnszuiumasienoya 1y
mawdasnmidusedudim msUsuruinamw wazmsdanseyaessaunasEmNguUNALa AN
vJulse

Tuspiueaneediin AAuLAILET 94% waza1 AUC 0.98 991n150LAT124 Heatmap 494 Grad-
cAM wunlsnalnanuaulafuuiiam Optic Cup, Neuroretinal Rim wasidudensautauszanmn
6?5&Lﬂmﬁnmﬁﬁmsm?ammaqmqgﬂwgaﬁu (Jonas et al., 2017) mﬂWﬁaﬁqﬂémmmiﬂmmalﬁy
Bouzandnuuziifemedasnssiunalnnaifislse 1wy n15uNamwes Rim karn19iftues Cup-to-
Disc Ratio %qﬁmﬁuéﬁUﬂwsgmLﬁaLayu‘l,aﬂisa’mm (RNFL loss) (Medeiros and Jammal, 2022) a5une
larimglolanadduaadnsiiusugigs uazanunsolndueiosdonedansodsanefiuluszuy
tele-ophthalmology laoensfimmpanisadin szuvannsniminiiduaiesdiodnnsesdesnu
(Screening Tool) iflemreunndszygwifianuidsanelsanefiulposnsdiusyavsam lasiamzly
anumgualufidnwunme sy nsiilamaaunsossyuinaiiaruienilaain Heatmap 109
Grad-CAM famglyunmsanansonsndeuaaulavedunanarluUszneunsiaduladendinlaeens
Wssla (Kurmann et al, 2020: Jammal et al, 2021) uanani ﬂ’J’liJﬂ’llJ’liﬂGUaﬂI@JL@asluﬂ’liL%‘Elug
&wauzes Cup-to-Disc Ratio WawAMMVLILLLTBLAWADATINA WA fundus SsdennnasfuINmm
Aladeneadiin (Clinical Diagnostic Criteria) Mallssnerunasily Uonas et al, 2017) Fsildnantm
adlunsihlulsnuaisnelaszuy tele-ophthalmology WielusunsumsIagunwmLdsgn (Medeiros
and Jammal, 2022).

wamsIfouandvdiun Tuea CNN floonuuusnesmanzauaunsaUsynanauassuun
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TomalunsnsaanulsaseunszosSuny nadwsnuuaugh (Accuracy) 94% wazan AUC 98% a
dosanlana ONN 5 dugneenuutlimnzaniudnunzvesnmisUssamni a1u1saalio
Andnuzddedsanefiulnetousug Snansruaumstasueya 1wy MsUuTLIAAT 13
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ABSTRACT
This research aims (1) to develop an information system to support research and innovation
management in the form of a web application for the School of Information and
Communication Technology, University of Phayao, and (2) to create reports to support
research and innovation administration in the form of dashboards. The system was developed
using PHP programming language and MySQL as a database management system. In addition,
Microsoft Power Bl was used to generate dashboard reports. The web application is
categorized into three user levels based on functionality, the system administrator, executive,
and general staff. The research findings indicate that the developed system helps overcome
the limitations of the previous system by reducing the time required for information retrieval
by 85.71% and report generation by 88.89%, while also minimizing data redundancy,
improving work efficiency, and supporting strategic decision-making (S.D. = 0.57, high level).
In addition, the system enables real-time data access through the integration of Business
Intelligence (Power BI). The user satisfaction evaluation revealed that the system was rated at
a high level (X = 4.41, S.D. = 0.57). The research findings indicate that the benefits of this
system include increased efficiency in data collection and storage, reduced data redundancy,
facilitates efficient and rapid information retrieval, and enhanced potential for future system

development aligned with organizational needs.

Keywords : Web Application / Research Management / Business Intelligence / Dashboard
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mmé’angw
aﬂamwm /aﬂmaaﬂuamu sSnwsgatenan (ani)/Dfun). Aeunana /95875 /iy T
(La%QUU‘V]),/LaﬂJ‘Vi‘mLiiJGl‘u—?lU?jﬂ.
§i29819
YA VAN, UazASNG Jayaysaiana. (2565). unaunumandinulusens “wa”:
MFUATIEI Unaunn. 215arsASuRTunsIlsastuasin (@rwayvemansiay
a9muemans), 14(28), 44-55.
Thaluang, B., and Panyametheekul, S. (2022). Conversational joking in the thai tv show
“chae”: Conversational analysis. Srinakharinwirot Research and Development

(Journal of Humanities and Social Sciences), 14(28), 44-55.

4. Lanmsﬂszna‘umsﬂszwgu/nqsﬂsxﬂgumﬁﬂnmsﬁlﬁﬁ Proceeding (Symposium)
mMwlng
%a/aqaQLLG\IQ./(flﬂmq,/ﬁfuﬁ/lﬁau)./%aL%"aa‘ﬁ'ﬁwLaua./iu/%a/aqa/(ﬂizmu), 77&775’3?7@0751/532{1//
[Msdumun]Aosuitdanisussa,/aomdiuss.
mmé’engw
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aﬂmmaaa./aqa/(Chair), ?faW?Waﬂ?SUis'gfll/[Symposium]./%amuﬁﬁqfﬂﬂ’liﬂﬁz"qm,/

P
anunUssy.
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e Wnade. Tu afiss Ademnasen Wszsw), nisAnwuieewmayszmalie
[M3dunun]. MIUTEIUNIIINTNTITENNMIANNTEAUIA adaft 15, a Tsausu
Funmsunsun waruisnenmeunutudumnes Wunsaian, nganmwe: dreinau
LAVIBANTANINITANYT NTENTNANWIZNT.
De Boer, D., and LaFavor, T. (2018, April 26-29). The art and significance of successfully
identifying resilient individuals: A person-focused approach. In A. M. Schmidt, and
A. Kryvanos (Chairs), Perspectives on Resilience: Conceptualization,
Measurement, and Enhancement [Symposium]. Western Psychological
Association 98th Annual Convention, Portland, OR, United States.
5. Lanmsﬂszna‘umsﬂswumﬁmmiﬁﬁ Proceedings (EULLUULéwﬁﬂﬁa)
Alng
%'a/aqa;JLLGN./(ﬂﬁmﬁ)./%a‘ummu/iu/%ammw%mi/(u.ﬂ.),/#aﬁaianﬁz/ﬁszm/#awuﬁ
5’@0751]531[1//(‘1/1‘1;1./LaﬂumjﬁFimyu—guqm)./%a;;ﬁﬂﬁmﬁ. (5wﬁ)/ﬁ?iagmﬂgaaﬂa.
https://doi.org/ 1w DOI We URL (13
A1D9NYY
aqa@Lm‘q,/a“’ﬂmsja%aé?u./é’ﬂmsia%'aﬂmﬂ (i) /D). /Founannu /In/Feussansns/(Ed.
w3e Eds)/Fardonisussau /Foauiisnnisusz g/ pp vmnEuau-duae). /Aoy
Safiam. (5’111)/%@3’114‘5@%6./https://doi.org/Lﬁ“U DOI w8 URL (an3)
(N3l fivaw DOI 3o URL Tmifunensaindegiuesa 1wy Jogrunesa. https://doi.ore/iaw DOI)
fiaadg

a o

S Insunsnu. (2565). MsRaUsTULEALmATBUSMS TN TISbvesheuimsdanis
3o andugnsmansmelynuaride. Tu suidd qudy (U.n), samdsasreasse
iSetemsiveuasuianssuaaufnneilomsaiiuasunaidenugsinuiives
wriudy. msUszATmsEuTIAnTetwitean uanufnviiassma asl 15
(W11 381-350). amﬁuqmﬁmam%mqﬂ%wLLaﬁi}“&J NI FIUATUNTILTA.

Karapetyan, D., Parkes, A. J., and Stutzle T. (2018). Algorithm configuration: Learning
policies for the quick termination of poor performers. In R. Battiti, M. Brunato, |.
Kotsireas, and P. Pardalos (Eds.), Lecture Notes in Computer Science: (LNTCS,
Volume 11353). Learning and Intelligent Optimization (pp. 220-224). Springer.

https://doi.org/10.1007/978-3-030-05348-2_20
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Anenfinus/Usnygninus (sUuuuiay luladfism)
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So/ananuns /(TRun)./FoTne1dnus/Bmeniinusioanudiadn luleffum vio
Aneniinus YSagumdadia liladRun]/Aeuninende.
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anauns,/Snwseationu /Snuseetienas (i) /(DRun). /5o e dnus/Unpublished
doctoral dissertation %38 Unpublished master’s thesis]./%umammaa.
28E19
Feoran stuginuana. (2558). thsemysedvidmasionuausolunisinyiveaindny

a

msAnwuenszuvlusUsuamaveanammamuas BnendwusuSyn i Tude
Tuladifum]. uminendeasuasunsilsa.

Panwatanasakul, C. (2015). Multilevel factors affecting the academic achievement of
non-formal students graduates in the bangkok vicinity [Unpublished doctoral

dissertation]. Srinakharinwirot University.

Weinus/USyriinus @ndules/angruveyailuludandye)
mwlne

a N a

Fo/ananuns/(Jiun)./FoInegr19nus/AneinusUSayannug Tadin vse InerdnusuSyg

o 4 o

umﬁ’mtﬂm,/%amﬁmmé’a]./‘?iaﬁulszj@i‘./URL

mmé’angw

ﬁﬂaNLWN /aﬂmaa‘uamu /@ﬂﬁﬂiﬂ@“ﬁ@ﬂa']\‘i ﬂ’]ll ﬂ‘WlI‘W /"Zf@'J‘V]U’]‘lJW‘lJﬁ/[DOCtOI’al
dissertation %38 Master’s thesis,/ﬂjamm’mEJWé’EJ]./%aL%UIGtJm./URL

finagng

Wmmﬁum ﬂUﬂWQ‘lﬂLﬁﬁ‘lﬂﬁ (2565). lunaaussoile f)75U5W75F7§2Jf777’V‘Z/EJGNU?VI75M)’]‘UW/‘)‘Z§’)’U‘U
ﬁugm?un75U53f7°’ugmm7wmiﬁnw [veninusu3yanuitadin, uinede
FRUASUNTILIA]. iThesis UNINBIRBATUATUNTILIA. http:/ir-ithesis.swu.ac.th/
dspace/handle/123456789/1630

Kanokphongsathian, P. (2022). Model of quality management competency for basic
school directors in educational quality assurance [Doctoral dissertation,
Srinakharinwirot University]. iThesis Srinakharinwirot University.

http://ir-ithesis.swu.ac.th/dspace/handle/123456789/1630
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Ho/ananuns/(JNun)./ 42 ne1dnus/(viinglay ProQuest 138 vaneay UMI vise Mg

a

ﬁqﬂmﬁ)/ﬁmmﬁwuﬁ‘ﬁzyaymwﬁﬂ’mw "3 3%81ﬁwu§ﬂ%§ymﬂmwﬂﬁmﬁm, Fo
uninendel Aoguneya.
mm
aﬂawu,m /Snustetenu/Snustetenans (ail)/(IRun)./ Fo3ne dnus/(ProQuest No. wie
UMI No. 38 Publication No.)/[Doctoral dissertation %38 Master’s thesis, fo
v inendel/deguvesa.
finag9
Rosin, R. E. (2023). Propaganda on steroids: A case study on how communication
technology "pumped-up" russian black propaganda (ProQuest No. 30309502).
[Doctoral dissertation, American University]. ProQuest Dissertations and Theses
Database.
7. M FUSHANNAUIYNTN/A1TIYNTY
il sdoraiay
Alng
Fosanayuns/(fun)./FarTos/ Ramadedl (i) /Aedriinfium.
mmé’angw
aﬂamwm /Snustetenu/Snustetenans (e (DRuw)./ Fai3ae/ Fiunaedioni) ./
Fodrinfiam.
fiaadg
srtudineaniu. (2553). waurynsue1ln 164 o avuswsingaa s (Fawaded 2).
FUMNTE.
Blackburn, S. (2016). The oxford dictionary of philosophy (3rd ed.). Oxford University
Press.
unluniisde
Alng
%a/aqaQJLLG\'Q./(flﬁmq)./%auw%%aL%iaq./lu/%amim%mi/(u.ﬂ.),/?df'awﬁ’dﬁa/(ﬁuw‘ﬂ%u’nﬁ (i),

NU/LAUNUNTUAU-FUR)./Tadtiniium.
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(Ed. w30 Eds.)/Fomissa/Rumadei (a'1aJ),/pp./LawmL'%mu—auqm)./%aﬁwﬁﬂﬂmw.
$129819
WA aejﬂi (2540). M3IwaaTy LLmﬁm%uﬁugm. Tu fiein uvsndl, uazasevau
dnasne (U.n.), KUUKNULAZIA3olonI93eemnIsAne (M 53-68). dsiniium
a;mmﬂiajmﬁmmé’a.
Weinstock, R., Leong, G. B., and Silva, J. A. (2003). Defining forensic psychiatry: Roles and
responsibilities. In R. Rosner (Ed.), Principles and Practice of Forensic Psychiatry
(2nd ed., pp. 7-13). CRC Press.
8. UnAMUVTaAMUIuIINARANY lunTsFaiun
mMunlng
%a/aqa;JLLcﬂ'q./(ﬂﬁm/q,/"‘J’uﬁ/lﬁau)/ﬁ?}awmmﬁa%'aﬂa’é“mﬁ,/‘?f"amfdﬁaﬁi/vi/mﬂumﬁwﬁﬁmi
UNAMUNS BADEUL.
mmé’angw
aﬂamwm JSnwstetonu./Snustatienans (and)/(Dfiuw,AfewSuil) Aounanuviede
AL/ FomisFoRu aumniiRununa L enoduL.
§i29819
aTUN3 JuAUWLS. (2546, 14 Qmmﬁué). USuvilinnssduinaeu mwgﬁaéfqﬁu. pUTAAR,
Wi 15,
Hess, A. (2019, January 3). Cats who take direction. The New York Times, C1.
9. uvasteyadedidnnseting
nilsdediannsatind (laidi DOI, Digital Object Identifier)
mMulng
Fovananuns/(Dium) /FoiTou/ Runaadl (on)Aedriinfiun vie Fovurea/Aeiiulen/
URL
mmé’engw
aﬂamw /aﬂmaamamu /Snvseationans ( mm /(@um) /?f@éia\‘/’/(WJJWﬂNW (mu))/

o

aéﬁ ﬁuw 958 %aummm./%anulem./URl_
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59U e3nunuena. (2555). NguiinTwImans MARNATIATERT JIAINTUAMNINENSD.
ddinveayAna1e WInedersuATUNTILIAL http:/ils.swu.ac.th:8991/
exlibris/aleph/a22_1/apache media/S5676M7QQ583XGIU35R6VAIKYI9GBA. pdf
Sedgewick, R., and Wayne, K. (2011). Algorithms (4th ed.). Addison-Wesley.
https://algsd.cs.princeton.edu/home
nilsdediannsatind (@ DOI, Digital Object Identifier)
Alng
Fo/ananuns/(Ifam)./Foiso/ Famniadl (0iD).Aedriinfium vde Fonuaseu/
https://doi.org/ta DOI

A1W1DINGY
aﬂawLLm JSnwseetenu./Snwitetenans (@il /(ORun)/Feisee/ Funadsi (i)

Fodtinfiuw 3o Fenuiwau/https://doi.ore/aa DOI
e hluN
Brown, L. S. (2018). Feminist therapy (2nd ed.). American psychological association.
https://doi.org/10.1037/0000092-000

unAusansaLannseting (lddl DOI, Digital Object Identifier)
mMwlng
%a/aqaQ”Lwiq./(ﬂﬁmq)./?z‘iaumam./%"amimi/mﬂﬁ(Lamaﬁuﬁ),/l,awﬁwL%'myu-ﬁqu (ﬁywﬁ)./
URL
mmé’angw
aﬂamwm Jénwseetenu/Snvstetonans (01dl). /(D). /Aeunarw/F9975875,/189 T
(Lasuawm),/l,awmLimu-auqm (mm)./URL
29819
fnsthun Tmerduy, 3sau ﬁixﬂ’ué, wazIgNa Useaurme. (2565). MSHRNFULUUNNS
%’mnm%augyﬁ”uamﬁﬁmL%aaaﬂLmuéamf“f“uﬂizmumiaxmﬂszqﬂélﬁaﬁqLa%m
AN lUNNSAS9ATIALTRNSSY. 2159753 URSUN SIS asuaT ALY (F797
UUBIAIANTUAZAIPUAIFNT), 14(28), 109-120. https://s004.tci-thaijo.org/index.php/
swurd/article/view/263022
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Waitayasin, P., Pheeraphan, N., and Pradubwate, R. (2022). Development of a
learning-management model in collaboration with design thinking and applied
drama to enchance innovative creation competency. Srinakharinwirot Research
and Development (Journal of Humanities and Social Sciences), 14(28), 109-120.

https://s004.tci-thaijo.org/index.php/swurd/article/view/263022 (in Thai).

unAMsansaLannsading (@ DO, Digital Object Identifier)
Alng
%a/aqale,wia./(ﬂﬁmi)./%aummm./?’?@3755775,/4@?/?/77(Lamaﬂ’uﬁ)/wum:wL?fm?’u—f?;uqm (onfh)./
https://doi.org/ta DOI
mm
aﬂaNLLm /E)m:}iEJE]‘UEJ(ﬂ‘u J8nwseetenans ( mu /D). Faunary /°2fm7m75 /a9 T}
(Lamuw),/LawmLimu—auqm (miJ)./https://doi.org/La‘iJ DO
#8819
IATNG NBINAN. (2563). LmeNLLazﬁ,JWmimim‘saﬂm&mamwﬁmﬁuWiziwﬁmiﬁaﬁmyw
afinsuAnnnnsluda wea. 2534, 1535 TFmEns unInesuLima, 3(1),
87-108. https://doi.org/10.14456/mfulj.2020.3
Manajit, O., Longyant, S., Sithigorngul, P., and Chaivisuthangkura, P. (2018). Development
of uracil-DNA-glycosylase-supplemented loop-mediated isothermal amplification
coupled with nanogold probe (UDG-LAMP-AUNP) for specific detection of
Pseudomonas aeruginosa. Molecular Medicine Reports, 17(4), 5734-5743.

https://doi.org/10.3892/mmr.2018.8557

unAMusasLannsatng (@ Article Number %30 eLocator)
mMulng
%a/aqaélwia./(ﬂﬂuﬁ)./ﬁ?j'awﬂum./?‘f"'amims,/mf/f/'(Lamaﬁuﬁ),/wmm/wmaLa%mmm
%39 eLocator./https://doi.org/ta DOI %38 URL (i)
mmé’engw
aﬂamw /aﬂmaamamu /aﬂmaamaﬂmn mm ﬂ‘wzu‘w /ﬁuawmm /°zfa:v7m75/mm/w
(LmlQUUV]),/Artlcle/artlcle number %38 elocator./https://doi.org/tay DOl %30

URL (ad)
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ﬂi%‘U’J‘uﬂ’]iE]E]ﬂLLU‘UL‘?iﬁﬂ’m'i'imﬁﬁm‘aﬁmﬁautﬂ’]iLLfTiTin]LLUUiI’mﬁE]‘ZJENﬁ/ﬂL%EJUS%ﬁU
freufnyinouny diadiinnuangnssunsnisgaune. 2smsagmass, 51(1)
unAIN EDUCU5101006. https://doi.org/10.14456/educu.2023.6
Belal, N. A, and Heath, L. S. (2023). A complete theoretical framework for inferring
horizontal gene transfers using partial order sets. PLOS ONE, 18(3), Article
e0281824. https://doi.org/10.1371/journal.pone.0281824
unAuINusdeRunaaulayl
awlneg
%'a/aqa;JLLm'ﬂ./(ﬂﬁmi,/"‘J’uﬁ/lﬁau)./%awmm./?awﬁdﬁaﬁilﬁ,/mwﬁﬂ (an%)./URL
21918NQE
anauns/Snwseationu./Snyseeiiena (i) ([Ifuw,Afou/fuf)/Aeunau/
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#8814
uATING 51UzaY. (2566, 26 Wwiew). Adunlslanlan: Fumsnlusiagaasuginamu
gﬁaﬁluvl,oﬁyl,ﬁm. UATY. https://www.matichon.co.th/foreign/news 3945607
Guarino, B. (2017, December 4). How will humanity react to alien life? psychologists
have some predictions. The Washington Post. https://www.washingtonpost.com/
news/speaking-of-science/wp/2017/12/04/how-will-humanity-react-to-alien-life-
psychologists-have-some-predictions
1@NEN5/5189uU129n U LUA
awlng
Fo/ananuns /Dfam/Suildtow)/Foides/dodulen/URL
ATWIBINGY
aqas;t,wia,/é’ﬂmsja%agu./é’ﬂmsias?iaﬂma (i) A DR /deu/ui) /Faise Aeuiulen /URL
#2819
U3H e, (2566, 27 wwew). uniSeuaingg v Ussmanisaianiidaauguuinigalulan.
Tneuan. https://thaipublica.org/2023/04/pridi347_gnh
Olarn, K., and Chen H. (2023, April 5). Smoke from forest fires blankets northern
thailand in thick pollution. CNN. https://edition.cnn.com/2023/04/05/asia/chiang-

mai-air-pollution-thailand-intl-hnk/index.html
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AN
anauns/Snwseationu./Snyseetiena (i) /(JRun)./Faisee /Aoiiulen /Retrieved/
\fowu/3uil//from URL
819

v

U3R yayde. (2566). umSeuangg i Yssnamdsiaiinawgunigalulan. Wnewuam.
duawdle 29 wwsu 2566, 910 https://thaipublica.org/2023/04/pridi347 gnh

Olarn, K., and Chen, H. (2023). Smoke from forest fires blankets northern thailand in
thick pollution. CNN. Retrieved April 6, 2023, from https://edition.cnn.com/
2023/04/05/asia/chiang-mai-air-pollution-thailand-intl-hnk/index.html
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WwavnLsuAL-Augn. Touiulen./URL (073)

#8819

Usgna n.n.e. 1309 wé’ﬂmmeﬁuaﬁ%msﬁmmwLLmé?mﬂﬂa’h;ﬁwsaﬁwme;}ﬁwmamwmsé
SO9FNENTI150 UATANEANTIANTE W.A. 2564, (2565, 7 14N IAL). Sv?fﬁ@wywnm
|83l 139 meufivAy 4 9. W 22-50. 5197990, https://ratchakitcha.soc.go.th/
documents/17193313.pdf

Wixiwﬂ’aﬁj’aﬂawluﬁﬂﬁiﬁuLﬁamiﬁnm WA, 2560. (2560, 27 UNTIAX). TIFNIVIYUNY.
|83l 136 eudl 12 n. w1 1-18. T197990, https://ratchakitcha.soc.go.th/
documents/2097692.pdf

Translated Thai Reference

Student loan fund act, B.E. 2560. (2017, January 27). Government gazette. No. 134
Section 12 A. page 1-18. Ratchakitcha. https://ratchakitcha.soc.go.th/documents/
2097692.pdf (in Thai).
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vesdedes lusnusfiumanimun iy Computer algorithm: Introduction to design and
analysis
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lydnusee n.d. (no date)

3. uenasendilisngdedrinfsmuiendafunvielssfism avwilnelysnusee U,
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