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Badminton Court Reservation System : A Case study of Badminton Court at
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Tssnuiifigavszasd 1) Wiefnwiiseiuareeniuusruvtesauauuaduduooulal (nsdifny aumn
wuafiugiu Fitamin) 2) WlewannszuvassausLuaiufusoulat (nsdl@nw aurmiuafiugu Fitamin) nsWau
ssvuiilelvanunsaldanusiugUnsainatsunanwesuiuadevnsdunesidn sadundladgminisuianis
Ansedoansdmiumsresauny uasflfidsnanlumadumaiiesnaesauudenuios sunounisiauEuiuaN
MsAnYI9RsNTRRIE SDLC senuuukazmsimudsingesuiemeniv UML Inetedesdefldlunisfaun
Usznaunie XAMP Control Panel, Visual Studio Code, MySQL, A1 PHP JavaScript #asn1siauiiinszuiunis
VARBUTLUUANLYNFBINBITEUY Wagnadoumufisnelavesdfld Inefideawgy 5 au wui seutluusazdiuges
anldgnees szﬁummﬁqwdaiswmﬂQL%WW wud aglusedud (X= 4.25) seauanuianelavesszuulag
Fldauialusiuou 20 au eglusedudl (= 4.26) uansliiiuinssuvannsavhauldedisdiussansawnssay

Taguszasrvosgldau

ANENARY: SEUUIDY BaNMAINTe auukuaiiuiy oaulall

Abstract

This project aims 1) to study, analyze and design an online badminton court booking system (a case
study of Fitamin badminton court), 2) to develop an online badminton court booking system (a case study
of Fitamin badminton court) to use multi-platform devices through the internet network. The project
focuses on solving the lack of communication for court bookings. It solves users problems to waste time
traveling to reserve the court by themselves. The development process begins with the study of the
development lifecycle with SDLC, design and object-oriented development in UML language. The
development tools used include XAMP Control Panel, Visual Studio Code, MySQL, PHP JavaScript language.
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After the development, we test the accuracy of the system and test users satisfaction by 5 experts found
that the system in each subsection work properly. System satisfaction levels from experts were found to
be at a good level (X= 4.25). Satisfaction levels of the system by 20 general users were at a good level (X=

4.26). indicating that the system can work effectively and meets the objectives of the users.

Keywords: Booking System, Exercise, Badminton Court, Online System
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unagu/Conclusion

nmsasEUUIesauwuadiufuoeulat (n3d auruwuadudy Fitamin Court) uagillFnuidou
szuvIesauuuniufuseulatiieldinduedesdelunsudledymideaferiuglivinslinsvanusvesauny
TavFoliiinig uaziloauinfannsinniseesauunueiiudu viensssddlinuanuld aonadestunuide
Y0430 wsEN (2556) AnwiiTesszuuuimsdanmsaunuaueandifisuineslna fuaiia suneies T
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Tnsdwisledels waztissnemuazmnuaginliuinmshlilinaanisindedeansiu lesinnstnsaasedu
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dadulaszlduinmavideliannsaidentisnaniiazmnld Tsaenndosiunuidoves Snswus Tundiler uavaas
(2563) AnwuAsafunisuTmsssuunssesissUszyuooulall nsdAnudinnudmiauasaissd wiolinns
vhaudanuduszuu annnugenlunsaoudaiuuaznsduiinteyaadlussuugudoya ieidutaglunis
UImsszuuIeiesUsyyuing 4 ufiniseenmenuifstesiuteyanisaesiesssqu vilvidwesianisinie
doyaluldlumstaunisliuinslifitu amgilenansuvauuuuaiiviuluesuiiviogudeiswaunn
Hymnazguassalurrusnvesmsiauluszezusn 1ivestanmshiiulauagliilanszuiunsvhinuvesssuy

1Y

wazaoudslilinnudrdyiunisliteyailudemiaadaiug

1

i wazgideyalianunsalideyalanunnsn
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wavinmlslunatananiuasuRuszninesussina: Forex
The Effectiveness of Technical Analysis using Candlestick Charts as an Indicator of

Profitable Investment Behavior on the Foreign Exchange Market FOREX

Jpad Y1I5LUDI

Chaiyot Chaoranong

UNANED

nsamulunainuandeuRuseninsena (Foreign Exchange Market: FOREX) inadnuagdadnInnisnl

q

add o a

AnudsdlunsPevisiasnnisnaglasurtamiunailsnnnsimssinounisaswu Bntnamuieuiuunuasd

UseaANSNMABNTIATILININNATAIINNNSARBUNVBISIANNNT VLYY NNSITeATIl

o

finguszasdLilam
UsvAvBamasnmisiinsgimanadalagldnsmuiafeuiivdnginssunisamuiitevhilslusmauaniuiouiu
sgwinaUsema(Forex) Tumsfnwiadadidunisdnuidnuagmaiadeuiivessimainnanuiadiou $1uau 10
sUuuu luganaliu EURUSD duinnsiadouiivessinilusninesaanan (Time Frame) 15 wnit Tud 2565 1uau
250 Yu denndusegiailenaasusUuutieisnsduegnaine SunusUuuag 100 A%t 9 1,000 Ade
nHanmAITenuigUuUUedeuTiveans AT 10 ULV usfienansiadouiives
nyWfifiszazmsiadouiivessinusanas 50 -100 ldgnaesdndusosay 82.7 fusvavsnmoglussfugumng

dmsumsihlvlidumaiinnismsaviinlslussesdu (Scalping Trade)

AEARY: N1FIATIZYINIENALA NIMWIRTIBY MR AatawanUdsuRuseninelssma

Abstract

When investing on the foreign exchange market FOREX, investors need to forecast trading risks and
find ways to make or increase profits by analyzing them before investing. A very popular and effective
method for traders is technical analysis of price movements using candlestick charts. The purpose of this
research is to determine the effectiveness of technical analysis using candlestick charts that indicate
profitable investment behavior in the international currency exchange (Forex) market. Price movements of
10 different candlestick chart patterns regarding the EUR-USD currency pair in the year 2022 have been
observed every 15 minutes for 250 days. A sample group was selected to test the pattern with a simple
random method. The amount of each pattern is 100 times with a total of 1,000 times.

According to the research results, all 10 price movement patterns can correctly predict the direction

of the movement of the graph within a range of 50 -100 points, accounting for a 82.7% win rate and with a
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high level of efficiency, proving it suitable for use as a profitable short term trading technique (scalping

trade).

Keywords: technical analysis, candlestick chart, trading, Foreign Exchange Market, FOREX

uniin

miamﬂumamuaﬂLiJ?isJuﬁuideUszmﬂ (Foreign Exchange Market: FOREX) Fadumarngonelagmss
(over-the-counter) LLazﬂixa’lsJQuéﬂ'ﬁ%amﬂ (decentralize) fivhn1sdomeldvilan mefunsuanideuiuns
ananng 9 mamﬁ%ﬁwmiﬁﬁy@ﬁuwé’m’lLLam‘LJ?iﬂuﬁmﬂixmﬁiunﬂaqaﬁu uhinsdereiaruanAsuiiuasi
sedagtuvenmidvun luiiinumsderedagiudunaalvganlulan feUsuunstonese fudu
1 6.6 duduneaansansy awgiiliinaia FOREX Wunaaiinunalngfigalulanidesannisnszyimnetis
wifgdestumsuanidsuiunisiedudumisemanisdu (Troy Segal, 2019)

N15911§30550Us2AM FOREX flAnuaeain Seuazamuiies §avgunimainiu dan1madesgs a1u1savi
nsteeldnaen 24 Halas muedinaluladidrantielumsdnweniulasads saeaaunsvhsnTTumNIsEy
anunsavhmstoneiuunanosululnsdwiflefoniensufinnosldaznin awnsadnaeuduldnniuasns
Anszinaadeniinistersfulunaandnnindvliiinamu auleamulunain FOREX uniu (Kriengkrai
Jermpatjanya, 2016)

luadndnamuileuldnisimszviniunaia (Technical Indicator Analysis) S8 UNTILATIEV AN
\ndoulmyessian (Price action) Wumansilideyasinuszsnanaiiemanivgnsallusunan Tnsvanisly
Foyalutagiunnidenlss Fsmsideyategiunussnanaidululdoin Wugeseuvemguiisa 4 esndish
wsnamedadelumaarisiicunldmeedamansuazmednine fafudadululaldfasiandssaeanaiuanos
naviseTilan3unndn EA (Expert Advisors) udiflesanardrdamaadamaifiniadeuwasograontaaiil
nsmansaflufianisnisiedeulmuessmfienuuiugiin sndenisvinils (sssuy wediaun,undnge) 1nide
SrununnldvhnsAnfularianiinmssuinagriiel flun e ngitas nsmanisainsiedoulmvsssian
9199 9lumang uaﬂmmfumﬁmiwﬁﬁugm (Fundamental Analysis, FA) Lﬂuﬁﬂ%%ﬂﬁﬁa{uﬁulﬂﬁ%aaﬂama
LAT¥FNALAZNITIU YU U173 (News) 51897UN19n15L3U (Financial Reports) Usgn1eLAsygia (Economic
Announcements) Ja3un1989aNLazn15i3 09 (Social and Political Factors) (Van Griensven, 1998; Abarbanell
and Bushee, 1997)

matiauedeyaiiensinduluresinamuuuunanesilulysdwiflodevionouiunesiaissuuuusis
wwanvesuildlaealuidy TUsWNsy MetaTrader 4, Trading View 3o wwaawesufilusnines Worund uan
Tusmsiame wiognslsfmudsnaitaueteyanisindoulmvesnaiedadulslunsasplaslinsmuiaiion
(Candlesticks) uaziindngrubuduirgunuumsindeuiivesnsmuiafisuansatsueniasalusuanls (33ws
s95anas, 2562) Silntuisildsunnudounniignaninasmu Gahanldiumsiinsmginianaia (Technical
Analysis, TA) (Lo et al., 2000)

MnmRadanaIshlrisvalafinudnuzvesnsmuiniisufiasaUsinginssunisiadulaluns

amuvestinawuieiuviunglenanaziilslulusaiavestdnamusiely
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1. W oA nudnumgnisiad oufivesn sy wﬁ'ﬂﬁi”wqﬁﬂiwmiamutﬁaﬁw ilslunann
wanasuiuseninssema

2. ilenUseAvEnmvesnisiieseimanaialagldnisiedeuivesnsmuiadeuiivedngfingsy
nsamulunsiilslusaauanideuiussninassine

Useleminaininazlasu

o o

tnamuansadisndnavelunuidedididdunagnslunmsnununisdi@e -vglunainlngld

A A

JueIeadlefitrslunsieszimsedeuiivesnsmsiauaziiunldlunmsdadulanisamulusanudsutuns

ANUTEIATONAAFUNTNENIINITRUBY NRBINITAMY

&
LUBNN

1. nqufa13 (Dow Theory)
ygquiian Ao nquiidnugiuresnisiiasginadedadomanaia (Technical Analysis) Lilafiaz
viunelasaadienann lnoidusngruiddglunisisuduFousnmsiinnginaduninddodadonainaia
Charles H. Dow (1851- 1902) felsindusunuulunsiesizinsmmanedia lneldAnAuuiandaiisiailunig
Beseinaiavdnningueseiuini Dow tiiduussansnisinundsdefiun The Wall Street Journal Ingsaufiu
Edward Jones Tugtuuvatiuvewmiisdefusitadumadoussnuiefuasugiansiu wiadvituunlndloe

Tdgesunduiiousadu dudanlaud 1ul 1896 lnatowiutui (Blue Chip) S1uwunianduandusail 14du

v
Y o v

161984 ieazlddedudeuldin Sullduidanlaudiuvseaunndesiiiedds siuisdnisihdiedvdundeudu

4 A

sl WiiuguuuuiwanseudiusvesauazUsinanisgeveiuunuiuan (Price Pattern) Wiiefivganunsn

[

Aaaziulualild ngul) Dow gniunldlunisieszilunatanisRudmsulinamudlevand Ay 6 7o

£

1. seldazfiounnadnelinuauda (The Market Discounts Everything) Dow ’Lﬁ%mummﬂamaﬁu
1{51’@ﬂagﬁamﬁusmﬂw{imamﬁu q Tnesnanfudsasiowvesnnslunain liiesduiaedosg o wu
HANSEVUNNITLETDY T1INATEEAT ﬁa%’amﬁugmmm wazAUReIN1sVestnamudulnglunan

2. aamiinisinAeulvangng eg 3 JULUU (The Market Has Three Movements) Dow Tidfaiauedn
sPvemanaziinsindeuiiogaduualiinaue Tiiezdu (Bull Market) v3aas (Bear Market) dauwnltuiions
wuseentiiu 3 EULLUUﬁaf:

2.1 wwltiumdn - Primary Trend Wuuwliuiidsyeznalddesnin 1 JTuly

2.2 uwiltiuses - Secondary Trend uwiltiuazegszninatanindavesuulfiman

2.3 wwnltiuges — Minor Trend fszeznantesnin 6 Su edsilunanadoinduiioanissuniu (noise)
wszdulidmanslsunntdndennsiuvemain

3. wualdunvdn uwuadu 3 9alug) (Primary Trends Have Three Phases)

3.1 szasamﬁju (The Accumulation Phase) Lﬁaﬁmmaﬂmm warflsvazaniifnsefuuiu 9 2291

Tiyarnste-ue dewatedaun Freselvgfiuiu falisaaglituaundiasiiuveaads
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3.2 e yuildiusiu (The Public Participation Phase) s1altutsiidnasudiulva)Suauls mse
& 1w o Y Ao | a a . I P A4 o o
winIsudwuldundaau lneeg1sds lasilaunian Trend Following Aagnszlaudnunlugngd eagyiailsniu
1ANATURE195aULSe D1adsliTvineenuwaAs A SuT kIl TuIueg et

3.3 929wANIeNIoUa8v8s (The Distribution Phase) 41aMkuadtil AUMaNT 1S IANT UL DU

& 1 A o | ' % = o I3 | oA & Y o & a v
WivdRunue dhamudnlngnszlandiluniy Juinazdudidinaniulugawd Sudugaduduvesiadly

=D

an

4. 5719 898 UTUT anuLaEn U (Market Indexes Must Confirm Each Other) Tunsaid dugu1aunisiin

(/e
Yy v

wlthmesmaliintunieas fumsiigadldannaitieatesiuwunltudu de Dow WvGimeuidiy 1wl
AwiuTmInsialung uaisisaulng (Utilities) fdgetuauld New high fafusiauvesiudssinnyuds
(Railroads luasieniu) #osld New high #ae FeazanunsofigatuasBusufiamsniuvesdvifuluansy (osan
Dow seviinamsmenasugiasduriuais nwlngfestulilituaneusgpamnss

5. USunanegududufianiesnan (Volume Must Confirm the Trend) 8079810 8UnINATNTINVBINANA
fuwliunty Uiinumstouns (Volume) vasmannmsasifisiudouasludiein Volume Fanrsvada Tunig
nduftu sareduulurauasaUsuiaag Unmn1sdens (Volume) 9890a1aAnsazifiudy wiaasuas
Tug23 Rebound fidumanatiu sfuiunieineguaziidesyddyduniunienduianuias ffuamdemedu
wdudygrasunneiwfuuuliuadeeifeduns Usinaneguazgeanlutisiiugagegaves Bull Market
violififursiinann Panic Tu Bear market

6. LLmIﬁ'mzLﬁmﬁumLﬁ'awuﬂdwsLﬁmﬁ’zyzgwmﬁﬁqw‘iﬁdwLLu’JIﬁmﬂgu%waa (Trends Exist Until
Definitive Signals Prove That They Have Ended)

2. naluviaiiieu

nMluviaiiou w3e Candlestick w3e 1Fundnet1997 Japanese Candlestick Chart 1ugUuuuwisves
nsmlillumsusssednunznsadeulmuesandud mamdnning siaeuius wiediiu Susasuisiuay
uan 1 Time Frame 1a Time Frame suanunsaidulédous 1w sunit 10 uidt wio 1 Yu vieusiue 1 IATLE
dnilwgludansmisserduinn o orvveilluuedilusunsuenaasiingl 1 U vide undusunsufld

ﬂi’W\lLLVNLﬁEJuﬁ;ugHWWUW%UM’IIUGIJ"JGﬁM’J‘EiNﬁ 18 Iag Munehisa Homma (s)uBay gouuz) WoAU1IAY
nilsdadunuAnduiuin udsaniugniliaweuaziurldglanny Sunnleae Steve Nison luniisdeda Japanese
Candle stick Charting Techniques %am%mﬁaﬁé’aﬁmﬂ%mEmmu%’iﬁa{]aqﬁu Tnsarldsutundodiodu q 7
flgn 19U Fibonacci Analysis Inean1sld Fibonacci Safunsiiasiesinswuviadiou

nsmluvinfsumnndumiaiioufivanssantu swdusidideuasdmniduwiaieuivansaiag az
Wuuviauns aemliﬁmmLLm'ﬂLﬁauLLazé’ﬂwmmmLvaaLﬁstfu;ﬁyuag'ﬁumﬁﬂm SNuEnanYoIUYiaLigy
Usgneudie 5110 11ATa 1iAgeER warsnaenan laefidhsianeggeniimane Fend winfioudy
mmsﬁiﬂm%agjﬁ’]ﬂdﬁﬂmL%ﬁlﬁ]mmuﬁ&mmm dnufiuansnesening IIAEER — Maaluaufsadauagsian

Wa 15en91 Tdiieu eednndseneusasaldil
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9IANgER IANGaER
Un — 1AL
iwmqqﬁ’wqm —> < gIEn

gﬂﬁ 1 UsuunsMwviaiieu (Candlestick Charts)

ogslafimuzuiuuresviafiouenavsivanssuuuy veialdidiouoninn uasmadauszsindnog
TndiAgeiu ilinsfnvinguuiaiion ieinewgfinssusavesduning lnesendn suuuunsmuviadiou
Candlestick Pattern N33R 18MNTINUIATIEY ﬁﬁagﬂuwmwmumﬁm 9 way JURUUNIINLUUNG UL
Fsannsnthlviiengininadeulmussmanld Tasguuuuiiwanmstufiazthlugnansmsafiumnsnaiu
3. watlamsanszidoya
Tunstegsivdnndndansg anunsavin Idde 2 35ndn Aenshinseidadediugiu (Fundamental
Analysis) kag NM5IATIEYINILnaia (Technical Analysis) m'ﬁmswﬁﬂa%’aﬁugwmﬂuummﬁLﬂiwsﬁ{]a%’wm 9
fifnansznudendnnindiu 1y amsasugiassduimnia amzasugiassiugana ionans sdualuu
azuitm (Jusiu ilethanldlumsussiunmiensauvemdnning uaznsinmzinng wadadulumans
Anszinaadeulmuesna Ulnunstensuardyyamanedadion svnunliunisadeulmessian
wanifuedesdoridndulaamulundnningiu msdemeitiademanada (Technical Analysis) {un1sfinwn
foyarnuarUiiaunistensan ofn ievssidumanudululdlueuan fauisdeseyvuauufigiu 3
U52n13 1. NeRnssuvessInmanninglusfe daxviout12a1s ANNAIAIS LaAILABINIIVDY wENEWET v
u& 2. neeamdnynindindoulmsgreiiunliiy wazavdeglunuiliuiunaonsunsyisll wannsalla 9
Wasuuasuwaliy 3. woAnssumsamuvesiasulunaindonginssuifuriendrendmginssunisasmuluein
tnawuiidrnamulunaianisiiu Wananudn nindnarneyiunaindniuaniudsufuas daseine vie
nanndue geudinagvdlumsamuiuansnaiulunuusiazau veaufiussauanudids vaulivszauanudise
&uian 1enuIndoseenanaaaly dulunainsnmuanudsuiunsisssmaidiadensenuaniamnag
Tan fianudumnuinn Seenniingldnisiesesidetadofiug vh Wnseneietademanadeduiienu
wanzaufunaIn SasuaniUasuiunsenassmaninnd fadunnsaiiesuumsn (Trading System) Fadl

'
o o o o o =

AnudAydmsu dnasmuidnamulusmunisauauanudsdieglusedun uwaslinaiilsliegwainae

o

16



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

'
o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

A5ANTdUNITINY
slumiﬁﬂwﬁ%’ﬂmimgﬂuwLLasmﬂizﬁwﬁmwmmﬂmwLwiqLﬁﬂuﬁﬂﬁwqamiumiammﬁaﬁwﬂ"'ﬂ.ﬂummm

wandsuiiunszninaUssimaldudseendy 4 dumeundn fiil 1) msfnwienans wnAanguiiiieados

2) wissuteya 3) N1IMI19a8Y (Black Test) 4) nsmszdvBnmaesdnuusveansmuaiouiivednginssuns

ammﬁav‘hﬁﬂﬂummmLLamiJﬁ'&JuL?umwaswj’NUizwm

a ad A Y
1. MsANELBNEIT BUIAANE Y NNYIVD

oy
o A

dunssavsingluuuresdnvazveinsuiniiounivanisldmdsde - mennuuifenguiuazienaisi

[

Wedasaunsaaudnuazrensmuiaiieuiiudimginssunisaaulassil

Py
a

1.1 sUuvunsmildiduddindievunenisindeuiiturensinsialaun
1.1.1 gUuuunsv Tweezers Top (Feam1an): udnvarvensiuviaiiounisnnv1du (Buy) vedum

Wentagdulavhiusantaveinsmuriaiisuwias (Sel) 91eglugduvuveinsmiaiisunsvsoynueinsim
rooa @\ v
wisiigunle

e la 10U

eUn — 1AL

gﬂﬁ 2 guuunsml Tweezers top

1.1.2 sUsuunsl Bullish Engulfing (Wennduniw): Wudnwugaesnsmuviaiisuisiniuidu (Buy) ves

Y

wiafigulagdulingainiimaitiavensmuiaiisunias (Sel) enveglugluvuveinsmurisisudevioynves

] a @ v
AT mwviaiAeunle i
51A1UA

ewdn —p

Un —P FalRIt g

3U# 3 3Uuuuns Il Bullish Engulfing
1.1.3 5Uuuunsw Long Tail (wialeuiisldans): iudnvazaeinsmuviaiiouudu Buy) flissezaay

#170951A1InANIdve i TsuisIAianudslisuriaiisulaedesdiauenivesiduiaiioussua 2 Tu 3

o & oA - [ a Qo a A A @V ¥
‘UE]\W]’JLuaLLVNWlEJ‘L!IﬂFJVIﬂi']WLWNL‘VIEJU‘R]%‘U@LUU?!L‘UEJ’JMiE]ﬁLLﬂQﬂVLﬂ
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gﬂﬁ 4 3UiuunI v Long tail

1.1.4 5Uwuuns N Inverse Tweezers Bottom (W878au): 1udnwazvainsiwwiaisufisnataves

Y

¥ 1Y

wisiisulagtudounduinUavindusialavesnsmuisiisunsunitludnuardeueilionveyglugliuures

nsmluriaiiewneivieyevainsnuviaiieunle

Tenlda —» <4+“— 51100

Tetdn —p <+— e

E‘Uﬁ 5 5UUUn3 N Inverse tweezers bottom

Y

1.1.5 gUuuuns M Inverse Bullish Engulfing (Jenndufuden): iudnvurvesnsnuwiadieunisinida
vosurafisutagdudounduntnginitmantavesnsmuiaieuneunihludnuaugdeuolianvegluguuuuves

nymuiafeIvseyavesns Muinfisunls

<«—— 91U

dn —»

<— 317U

Tla —p

g‘l.l‘ﬁ 6 Jutuuns i Inverse Bullish Engulfing

v
Y o

1.2 sUuuunsmildidudiitaiievhuensindoudias (Sell) aeansivisialaun
1.2.1 JUuuunsml Tweezers Bottom (wasn1av): udnuugvesnsmuriaiieuiisnnivias (Sell) ves

nsmlwiseutagdulawiiunaiitavensmurisuiu (Buy) e1veglugluuuresnsmuiaiisunevseyaves

nswiaAsuAls

18



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

o«

Tetda — P 1T

Tewlda — 57P1Un

;s‘tlﬁ 7 sUuuuns Tweezers Bottom

U

1.2.2 gUuuunsl Bearish Engulfing (waenduniu): ludnvuzvesnsmuviafiousisnnvias (Sel) ves

wisiigulagiulasnitsantavesnsuviaiisuudu (Buy) 91vegluguiuuvensmuriafeivieynvesnsm
rooa @V ¥
wisigunle

ada —p 17

U —p

e nla

gﬂﬁ 8 guluuns W Bearish engulfing

1.2.3 5Uuuunsl Tall Shadow (uwrinfleuiislduy) : Wudnuugvemnsmwiaiiouias (Sell) Nfisves
ANUEMYRITIA IR tduineunsiageanunfaleuiaiisundedinnuenvedldiieudssana 2 Tu 3 vewi

E A A 2 A N o @ v
Wasulpennsmwisieuazidudidevsedunaila

1000 —p aUa
eUn —» . TP Ua
35U 9 sULuUns I Tall Shadow

1.2.4 3UuuUns W Inverse Tweezers Top (Waddew): iudnwauzreinsmuniaiisuisialaveuia
Uagtudeunduunlawindusailinvesnsmuisieuniludnwardemenlionnegluguuuurensmuiaiemvse

! = @ v
YAUDINIINUVALTUALA

19



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

o«

Teula —» <4+— 51U

U — <— 5Un

;S‘Uﬁ 10 3UuuUnIW Inverse Tweezers Top

1.2.5 guuuuns il Inverse Bearish Engulfing (wasdeuniuiv): Wudnwagveansmuriaieuiisnaa
vourislagdudounduintngeinirnaidavesnsinuiineunitludnvardeueiliansegluguuuuvensinums
Weseynvasnsmwiaieunls

e —p

< 570U

Tenla —p

e nla

g‘l.l‘l?i 11 : 3UuUUNI W Inverse Bearish Engulfing

2. 7ausudaya

n1s3sudeyaresuideideyaldain https//www.forexdyou.com/ &4 Forexdyou +u Broker

o

Forex Midusunmilunstorewanudsuiunsilaessuuseulad {idelideya n1stevednsuanudeuganaiu

U

EURUSD snelusunsu MetaTrader 4 lngldyntoya 2 ynfe
1. mInsdeugUuuunsmaliidudidtadiovuenisindeufiasweansvsian 1 Jululndilsy 15

WAz UsENaUmensIwisisudIuIg 84 widlussuzinai@evie 24 $ilus laumedsnsidendusgiaineg

' ¥
a1 A a

2. maUsgansnmusimsliasizimanaiialagldnsnuiaiieuiivs@ngAnssunisamuieriniilslu

Ns¥eenTILaniUAsuganaliu EURUSD laen1sasivdeutiaan 1 Uaeuddun 2 unsiau 2565 - Tuil 30
sunen 2565 uau 270 Tulagldlndivisy 15 uiit Tun1snsraeumussansnInainnslwedseezrons v

51A15ENIN 50 - 100 aluiiAmafediuniseenmdsie-vie fodnvugnain (win) uitnsmsaislusseziiey

oy
o

i1 50 Yevseliiaenadesivlufirniiniseenmdsie-vieliolunna1n (Lost) nadeu (Black Test) Ukuuay 100

ATY IIWIUTIEN 1,000 ATINEITNITENREY tnan snadeudllaumAmdwILkay Sesaviiaueseoly

20


https://www.forex4you.com/

NUUTERAVINTTEAUIREIUAFR 2023 AT 5 %%

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

a o
W8aN13398
1. annsAnwdnuarvainswisiisuiiv@ingAnssunisamuiieviiilslunisteviesnsuaniioug
analdu EURUSD anunsainanasusuuuunisiaieuivesnsmuvisiisuiieeenmdeudunsiuvaiisudiden

v

(Buy) uageanmdswias nsmunadieuduns (Sell) ogadl

Il-il ’ +l|

RSN DRBOL0 DABN DRG0 DFsE0 R0 1 RS D00 DFeMA0 DRBOI) RB000 DRG0 e 060 DRb00 D RS ©A0 DFS 000 DAb0ND 1Ab0630 11 A0 1A 090 1 Fb 1000 1A 1000 DA 1100 TIAb 1500 D100 1A 200 1 Feb D0 1 b 330 1 Feb 14R0 3 Feb 100 13 Feb 1500

I Tweezers Top Tweezers Bottom

B Bullish Engulfing Bearish Engulfing

[ Inverse Tweezers Bottom Inverse Tweezers Top

[
1

1 Long Tail B Tall Shadow
1

[ Inverse Tweezers Bottom ===

Inverse Tweezers Top

JUN 12 uanansalAnugunuunuiafisunvdngAnssumsasululndiisy 15 unil (Joyadnedenn

Forexdyou fufi 13 flunpu 2566)

21



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

a ¢ A o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

o«

o ° oA a5 a | . P
M1999 1 waneduiugliuuveIns s eunudnginssunisamulugieseesial (Time Frame) 15 unil

Wuan 14

gULLUUﬂmV\ILLmLﬁsmﬂGﬁu (Buy) giJLL‘U‘Uﬂ'ﬁ'lwLwinl,ﬁsjuﬁmaq(SelL)
a9y Uy 1 a9y Uy uu
1 Tweezers top 2 1 Tweezers bottom 1
2 Bullish engulfing 13 2 Bearish engulfing 11
3 Long tail 9 3 Tall shadow 5
4 Inverse tweezers bottom 0 a4 Inverse tweezers top 1
5 Inverse Bullish engulfing 7 5 Inverse bearish 2
engulfing
U 31 U 20
i?ﬂﬁlﬂﬁﬁwﬂ 51

nsalfnwzukuunIuiaieuiu@nganssunisasululngdingy 15 undl (Teyadnedeann Forexdyou

|y
[

Tui 13 fumAn 2566) FetinasuIzausaeenddide-elaansUluunAnydwiu 10 JULUY nudningukuy
YDINTINUAUTGUTUINGFNTTUNTAMUANT G- V187 mHA 51 ATY WefisanduIunsingluuumdd@anin
Agalaunzukuy Bullish Engulfing $1u3u 13 Asasasasnlann sUkuUNTasuA1devig Bearish Engulfing

I 11 ATar JUuuunsamuidailiindufie Inverse Tweezers Top

2. Usgdnsnmveanisiasigimanatalagldnsinuiaiiounusnginssunisamuiierinniilslu dne

uaniUAeuganaiu EURUSD

22



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

a ¢ A o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

o«

M990 2 LaEnsILLaSegarveman1smIATldULuUTBInTIIaiuU@ngRnssun1sawmuluga

syaetian (Time Frame) 15 w1

gULLUUﬂmV\ILLmLﬁsmﬂGﬁu (Buy) giJLL‘U‘Uﬂ'ﬁ'lwLwinl,ﬁsjuﬁmaq(SelL)
deu ALY NANILNIA a9y JUuuy NANIILNIA
win lose win lose
1 Tweezers Top 85 15 1 Tweezers Bottom 81 19
2 Bullish Engulfing 79 21 2 Bearish Engulfing 76 24
3 Long Tail 80 20 3 Tall Shadow 79 21
4 Inverse Tweezers 89 11 a4 Inverse Tweezers Top 82 18
Bottom
5 Inverse Bullish Engulfing 91 9 5 Inverse Bearish 85 15
Engulfing
SQ?AE‘ULLUUﬂiWWLWiQLﬁEJu‘UW%u IFURUUATINURATIguIIaSell)
(Buy)3oway 848 152  Sezay 19.4
80.6

NANNSMSATINNIVLA SpgasrUzmaInlwin) 82.7  Sesazwimnain(lose) 17.3

(Uayav198991n Forexdyou Tuil 2 uns1AY — 30 SuUAY 2565)

v
o a

U9y AkanITIUIULAL T DLALVINANTA U LT FURUUTBINT MUV B B U UsTngAnssunisasmulugis

seazLIa1 (Time Frame) 15 919 U3l InsInaunsavuenatntansesay 82.7 washiinainssgay 17.3 il

N13UFURUUYRINT MU UNUITNRANTINNTAMUTUTINIY 5 SULUUINaNITAUTUEAAINTRUaY 84.8
winaindesay 15.2 sUuvuiivsnisesazvesnisvusnatnuniianlaun Inverse Bullish Engulfing a@nansavus

panAlane 91 AdeuarTedaw AN TULUUTIUSY Inverse Tweezers Bottom @na13avusaainla 89 A1dade

dmTuFULUURINIINUALABUN UGN ANTTUNITAUYIAY F1UU 5 JULUUINANM T UTUERARSRERY 80.6

'
=

wazwinaInseray 19.4 JULUUNUWNNSRUavvaINITBuLAa1nnigalaun Inverse Bearish Engulfing @131130

U2
o

YurAAALANg 85 ANdITauAL TR ALATULUUTIU Inverse Tweezers Top @inIavusna1alel 82 Adade

ajUuazdaiauauue

1. é“ﬂwmzmim?{auﬁmmfm‘v\lLwiﬂLﬁauﬁ‘u'a%ywqaﬂssumiammﬁ'aﬁwﬁﬂﬂummmLLaﬂL‘U?{&Juﬁuswiw
ﬂiwaﬂﬁ‘L%’LﬂuéTﬁ?i“wLﬁ'aﬁwmaﬂ1im3auﬁsﬁuﬁnaaﬂﬁWﬁmUsmauﬁaagﬂLLUUﬂiww Tweezers Top Fafudnuasy
yoansmtaileuiinaiuesiafisutogiulavifusandavensuiaiounias a13eglusliuures
nmlwisfleudsioyavomnsmwiafioufifeimnedadonsvnmiunlanaiaefuuudunsazilona
1umiLﬂ?ﬂlauﬁi’lﬂﬂsﬁu&i@iﬂLLﬁ%ﬁ]’]ﬂ’]iﬁﬂwﬁ’]ﬂﬂﬂﬂéfmLﬁiJE]ﬁJUiﬂﬂ’lLﬂWUENLLViQM%@‘qﬂ‘UENﬂi’lWLL‘VI'QLﬁEJuﬁE]uMﬁ’]

v A

wirtiu Tuvaugdiguuuunsaw Bullish Engulfing Lludnwauzvainsnuviafisusisnaunduveawiaiisulagiulng

23



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

a ¢ A o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

o«

nihedavesnsmwiaiiouaeiseglusiuuurensmwiafioufsvieyavesn sl fudlstunned
donsviunlawilenafiwuadulinsmiazilenandouiitusolumuuiundn Breakout Fudlemavuiindeu
nequuaiuiindly lnednamuazidrdeidensmaamegquuaiiu dmsusuuuuns Long Tail ludnuaizves
nmuviniisunusnasAedigandusmensiisseraruemvesnafannldvewaieuiinaanuniaile
winfisulnedesiinnusnvesduiaiouvszanm 2 Tu 3 vesiudouiafioulnefinsmuiaioussdadudiden
v3edunsflauanddiiiuiuswesnsmnaluiisnsedudusadununauamnsaa sufiamanisied eudives
nsmilduazarnnsifesmudnindinasadnaitunndnsalaefinsmdsnaiiuse sell Fossolmfingmdudu
517180 1 wiedzfinuszdndamlunisamu dmsusuuuunsiw Inverse Tweezers Bottom tudnuaizves
nymluafiguiisedeveaiisuiagiudeunduindamiiiunaidavensmuiaiisunouviludnuusdey
lienegluguuvuvesnsmuiafioudsvdoyavesnsmuviadoudlatuansiifiudvinansmsaluficnss
Pdunegasunsazdasninfuundusuardsaling Wi dufiansedwiuiiavesnsmsanounii
5matmzLsdwf%ﬁﬂﬁﬂmmmmé‘lauﬁaﬁmiumqﬁwu&uﬁu Wity Uuwuuns vl Inverse Bullish Engulfing R
\Hudnwazvamnsmluafiounnadavesuiaiisudagiudeundumninginitnaidavesnsmuviaiisuneunth
Tudnwazdouelifazannsandeuiilulflnaniguuuuneuntheneiisddy luvusidodfuguuuurens i
Huiusingfnssunisamurasiasinunduioatuiunduifianmadwiussneude suuuuns
Tweezers Bottom, §Uwuun3IW Bearish Engulfing, Utuuns1w Tall Shadow, JUuuuns v Inverse Tweezers
Top az3uwuuniw Inverse Bearish Engulfing %aﬁuﬁuﬂwgﬂLL‘U‘U;‘ULLUUsuaaﬂﬁWLwiﬂLﬁaumu’ﬁaﬂwaﬂﬁqi’]m
Tuewpald (Fins 53300a3, 2562, UNARED)

2. inmsthguuuumsiedouiivesnsmuwiafieudild@nwnluneaeuiiiomuszansamnisasmumuuuian
vosthamuluszerduiitoudiluidstilsoonddsde-anelulydvisy 15 wisaenuidsuuuueswesnsmiidy
fusingAnssunsamulfinaunsovuefiananaiadeufiveansinsiauszana fuay 50 afeiasianunse
amsanaunudluiA s lsmusgduiunuilmnzanluszeznisifudlsuszana 50 - 100 99 390157
UsrAnsnmmesnisinngimanaialaldnsmuiafiouiivedngfinssunisamudiovilslusasluganai
EURUSD Tagldnswuiaileudivsdnginssumsamuiita 10 suuuuliussansameaoutnsgannisnsvusdsdon
av 82.7 shlvinasyulunanadiilenaldilsnnnisinneifiansesmamaislaegainsUuudenaniSamane
fidmianlfifumaialunsiinmsiuuliumaedeufivesnsnailussuunsmsassesdu (Scalping Trade)
Juedsbawazannuanisfnuindmuihnanaasedoudilunmaieatumsesnddsdevierssaiite
Fosdululaaueviorugnsmnmuiieuiviudusofusuldindonsmiunanaausuud i
yuzuuuinamuliimsoondidine (Sel) uazdnsmamasiaieniasniuuiuliasoanddsie Buy)
Tnefindngrududuinguuvunsiedeuiivesnsvuadfisuanansavsendesalusuianld @3ns s3sunas,
2562) FevilnIuisalesuanudeusnniignaintnamu Fahanldfunsiinszsimanaia(Technical Analysis,
TA) (Lo et al, 2000) lunsAnwinisipdeulmasssauazannisaifidnavesnainluewinm (Pee, 2001; Franses
and Van Griensven, 1998) dsfitinamuioulidensdanaguuvvvensmiiedinszinnuindoulmvessian
(Price Action) (Lequeux, 2007; Anand et al., 2003) F357eigadmiuinamulumsusafiunmnsiadouln
YosmuarNIIsTavesaaluewanlasg N aedeuTivesnnlsnfideiaiedouiituuiaue
fusmdeuntuazuiorugmadeundnamaziadeunit uinawmuseinaulaluniseanddsdo (Buy) usdh

nTIAARoUNaNENEVTaMN W ARVt TnawusBIeanAdIIe(Sell)

24



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

a ¢ A o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

o«

FowsuauuzlumsiniseadeialunaznistnlulduseTond

1. ﬂaiﬁmiﬁﬂmgﬂqumiLﬂﬁauﬁmaﬁﬂiﬂWiwmémﬁuméaaﬁaﬁu q dielfanansaiinanuusuglunisvi
frls 1y msldsmiuduiamosidu 4 wu ADX, RSI 5auda Oscillator fifnuszgndldfuniainsaszesdu

2. msiinsfnwnisadessuunisinsasandliiiuialesnsenadendidmwanenisieununisviiilslu
pamLty szeznatlunisvsn nllsy JUuuunsAdouiivesnsuazduiamesfithunldlunisdndulaanmu
dide-velunann

msumanisIvelulduselevd

1. thadamsneimsiedeulmvssnsmnalUliflumsiinnzsiviiueuazmsdndulaamuiioviiils
Tupaaiseldsutumaiansiasmeilneldinsosdiodufiamesiunfuunanneduls

2. 13’1mmifﬁlﬁmﬂﬂwﬁﬂwﬁ%’ﬂ%ﬁumiﬁwumé’ﬂqmimsﬁ&’mmiaau Wedusednidenas wiosedn

MiedesiunsuImsmstusenananseususvezdu Wugeamdunmsmeldasuviedienisusenoverinla

LBNE15919D4

¥ns Yertunsnw. (2562). nstUSeguiieulssansnimnisimlsainnisas Nnseuaisuanyed EMA, MACD Uag
RSI UuszUUMIA Grid Trading System lugaim FOREX. Tu msUszyuihniausnanuidedadindne
SELAUBHASIN 14 U nsAnwn 2562.

a ¢ a s

Frueing guiums. (2563). nsmuguNITerSRTuanUAsuanaiurTlunaadnsuaniudeusunguane
Ine. 975975590796, 14(35).

wadsuss gaiam. (2564). teseiidmasonisgnuasnliasmunaiindlagltinatanissanguuvuiady. Tu
NUTERAMINTIAUBHANUIRESEAUNA AuInemansuazinalulad uninerdesvdgiunsinua
pSsfl 4 Fufl 22 wouaew 2564. Ay INEENAnS UNINYIRYII VI FUNTINWAL.

At funeasd. (2563). 01 INTIUATEEAY: NMIvaenarnEfsilsdamuaniuAeuiunsiadsema,
MIAIIHIPUAITNT UM INGIFEATUATUNTILTAL. 23(1).

2595UL WaslaN. (2562). mIsimuuYTIRe AT IuIeiaseInIsAe LY assIn s IaUANIUS UGN T
sz msumsdeieiaudentuung Tneldnmnsousizedn. InendwusUiynmnssumansaud
Taudin a19713973enTsuingAuALLasABNNIWMES NN Inedewmaluladgsus.

aus wanndn. (2561). Manensaluualiidnuanivdsuiunissemealasldoynsunan. 295975399075777
vamamaluladarsaumauazuinnssy. 52).

Ans s3RANas. (2562) nagnsmsievslaelinainunsvemnsmiuiaiiou. Inordnusienmansu g
AuzatiAuszgnd andudndiniauuImsmans.

quafing nsanan. (2560). Disposition Effect fonsasyu ntlfinwinsasnulu Forex Game ¥89nfin®InI5idu.

USyanfinusuimsgsnaumdadin augndigemanskaznstyd i Ingausisuaans.

ausinil duRnasisty. (2561). msusmsaudeauasnsanauladamsysannisamiunisasulunainniniy

o

s 2

poula). Usygymmsmansnuf Uadin a1wivmssnnsman) Sadinivends inive1aeumianiainsa

TU g

IR,

25


http://sutir.sut.ac.th:8080/sutir/browse?type=author&value=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%98%E0%B8%99%E0%B8%B0+%E0%B8%9E%E0%B8%87%E0%B8%A9%E0%B9%8C%E0%B9%80%E0%B8%AA%E0%B8%99%E0%B8%B2
http://sutir.sut.ac.th:8080/sutir/browse?type=author&value=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%98%E0%B8%99%E0%B8%B0+%E0%B8%9E%E0%B8%87%E0%B8%A9%E0%B9%8C%E0%B9%80%E0%B8%AA%E0%B8%99%E0%B8%B2
http://sutir.sut.ac.th:8080/sutir/browse?type=author&value=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%98%E0%B8%99%E0%B8%B0+%E0%B8%9E%E0%B8%87%E0%B8%A9%E0%B9%8C%E0%B9%80%E0%B8%AA%E0%B8%99%E0%B8%B2
http://sutir.sut.ac.th:8080/sutir/browse?type=author&value=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%98%E0%B8%99%E0%B8%B0+%E0%B8%9E%E0%B8%87%E0%B8%A9%E0%B9%8C%E0%B9%80%E0%B8%AA%E0%B8%99%E0%B8%B2
http://sutir.sut.ac.th:8080/sutir/browse?type=author&value=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%98%E0%B8%99%E0%B8%B0+%E0%B8%9E%E0%B8%87%E0%B8%A9%E0%B9%8C%E0%B9%80%E0%B8%AA%E0%B8%99%E0%B8%B2
http://sutir.sut.ac.th:8080/sutir/browse?type=author&value=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%98%E0%B8%99%E0%B8%B0+%E0%B8%9E%E0%B8%87%E0%B8%A9%E0%B9%8C%E0%B9%80%E0%B8%AA%E0%B8%99%E0%B8%B2

NUUTERAVINTTEAUIREIUAFR 2023 AT 5

“ulnnssuuaslyuseivgivenisfinuluend’

o«

o

A 4 UMNAINYRUEIUNER

Abarbanell, JS. and Bushee, B.J. (1997). Fundamental Analysis, Future Earnings, and Stock Prices. Journal of
Accounting Research. 35(1): 1-24.

Charles Henry Dow. (1960). Dow and the Dow Theory. New York, NY: Appleton-Century-Crofts Inc.

Cheng, T., Lee, C. and Lin, C. (2013). An examination of the relationship between the disposition effect
and gender, age, the traded security, and bull-bear market conditions. Journal Of Empirical
Finance. 21: 195-213.

Griensven, V. (1998). Forecasting Exchange Rates Using Neural Networks for Technical Trading Rules.
Studies in Nonlinear Dynamics & Econometrics. 2(4).

Hans, F. P. and Kasper, v. G. (1998). Forecasting Exchange Rates Using Neural Networks forTechnical
Trading Rules. Studies in Nonlinear Dynamics & Econometrics. De Gruyter. 2(4): 1-8.

Jermpatjanya, K. (2016). Manual to Professional of FOREX. Bangkok: Great Idea

Lequeux, P. (2007). Real trading volume and price action in the foreign exchange markets. In Forecasting
Volatility in The Financial Markets. (pp. 187-199).

Lo, A. W., Mamaysky, H. and Wang, J. (2000). Foundations of technical analysis: Computational algorithms,
statistical inference, and empirical implementation. The Journal of Finance. 55(4): 1705-1765.

Locke, P. and Mann, S. (2005). Professional trader discipline and trade disposition. Journal Of Financial
Economics. 76(2): 401-444.

Marshall, B. R., Young, M. R. and Rose, L. C. (2006). Candlestick technical trading strategies: Can they create
value for investors?. Journal of Banking & Finance. 30(8): 2303-2323.

Nuraeni, N. (2020). High Accuracy in Forex Predictions Using the Neural Network Method Based on Particle
Swarm Optimization.

Pee, M. H. (2001). Trend detection index. Technical Analysis of Stocks and Commodiities. 19(10): 54-61.

Pimolporn, M. (2012). Disposition effect in securities trading: evidence from Thai stock market. Bangkok,
Thailand: Faculty of Commerce and Accountancy, Thammasat University.

Singh, M. (2016). 17 Proven Currency Trading Strategies. (n.p.): Lulu.com.

Wongwitthaya, K. and Wongwitthaya, Y. (2018). FOREX War 1 (Basic Training). Bangkok: Great Idea.

26


https://www.jstor.org/stable/i342839
https://www.degruyter.com/journal/key/snde/html
https://www.degruyter.com/journal/key/snde/2/4/html
https://ideas.repec.org/a/bpj/sndecm/v2y1998i4n2.html
https://ideas.repec.org/a/bpj/sndecm/v2y1998i4n2.html
https://ideas.repec.org/s/bpj/sndecm.html

NUUTERAVINTTEAUIREIUAFR 2023 AT 5

a ¢ A o

“ulnnssuuaslyuseivgivenisfinulueafdsia” s unInenduaiundn

o«

Y o o 14 IS 1 o
N33 uavAEMeialagnisidlasedneussamasuligiu

Sign Language Digits Recognition Using Convolution Neural Networks

UTIAONS Asudun’” ASNT UnE' uazdvwn Auwal

Narongrit Phiromnok!", Siriporn Chimphlee! and Witcha Chimphlee®

"Aauy enmansuazinalulad un1ImedeaIundn nTunn

*Correspond/ng Author E-mail Address : witcha_chi@dusit.ac.th

Awile (Sien language) Wiuwignsdeanslagldvianiedo n1siedeulny waznisuansdnidunuding

= '

Jududenandlunisdearsvesauymuinuiefimnuunnsemnansladu weuanUfsudoyasenitenueaniu

vl '

Aunaly Fainazdidamlunisdeasseningdanuunnseamenisiaduiaznisdeansililaldniwile n1s3a

'
=2 = °

Aa8n1ile (Sign language recognition) Falasun1siaundu dwsuldlunisifeuiiddniiiowsnuiey wagidn

v
o

1A Ae wavdan ngldnwide deaunsaduunimsdiedmsuaiwielanauuuasiuazuuulauniin
N133n39INTUUAIkazlaunlinld Deep Learning Computer Vision tiiesusasvinnisdie Tnensldlasedne

Usgameaeuligdu (Convolution Neural Network) Mluinaagiseusluandnnmiinielalutiaiamis eluna

v
Y ad =

Ipgimdnisaudafennunusinguiiiieitosgnainedu wazanduaunsawlasdonnudumyald 35015t

a v o

ilinsdeansseninauiiluuasniidyminisliguagainuniu uideddingUssasdiiiodoinisAinwinms

sIFnavAInwdle Nn1siseuiviinsvesdioludnumeianiziatza lnenislilasewieussamaouligdu

(Convolution Neural Network) Tnggadayadmniunsiseuisiusmanetanaiasdnuiunmun 218 A usazau

v
o =

WADMAAWIMNTBAUSY 10 I8 MINAIAY 0 - 9 FeTuIuAaTA Wiy 10 Aana Aty Jeyavianaindl
U Wiy 2,180 Teya nndlvwin 64 x 64 fina Nundsdim susuulrduiuana .npy wagnan1s3denui

TonanuwuglunsnagauUsEIN 98%.

AdnAy: vimaile Tasweussamiiied Msindaumenwile

27



NUUTERAVINTTEAUIREIUAFR 2023 AT 5

“ulnnssuuaslyuseivgivenisfinuluend’

o«

o

A 4 UMNAINYRUEIUNER

Abstract

"Sign language digits recognition" is a process that uses deep learning to differentiate and memorize
numbers through the sign language of users with disabilities who raise their hands or make specific gestures
to indicate numbers. They often have difficulty communicating between people with hearing impairments
and non-sign language communication, This process uses deep learning technology and image processing
to differentiate the sign language pattern and convert it into readable numbers. Sign language digits
recognition can be used to assist people with disabilities in communication and various activities such as
ordering food in a restaurant or making transactions that require numbers. Research in this field has shown
high accuracy in memorizing sign language digits, and it can be used in real-life situations similar to human
usage. The purpose of this research was to study number recognition in sign language by learning specific
hand gestures by using a convolution neural network. The data set for learning is collected from the
population. There are 218 people in total. Each person must perform 10 examples of sign language gestures
according to the numbers 0 — 9, so the number of classes is equal to 10 classes. Therefore, all data are
equal to 2,180 data. The image size is 64 x 64 pixels with a gray backeround .npy file extension format and

the results showed that the test accuracy was about 98%.

Keywords: Hand gestures, Convolution Neural Network, Sign language digits recognition
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1. Import lugaves numpy kag OpenCV
import numpy as np
import cv2

2. Tmaalwann jpg Ineld OpenCv
img = cv2.imread(image.jpg’)

3. LLiJa\‘ig‘LJmWLfJu numpy array
img_array = np.array(img)

4. Yuiin numpy array Wulnd npy 1aeld numpy.save
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import numpy as np
import cv2
# Load the jpg image using OpenCV

img = cv2.imread(image.jpg)

# Convert the image to a numpy array

img_array = np.array(img)

# Save the numpy array as a npy file

np.save(image.npy', img_array)

v A

TWsunsuil i lnanlidamannlg joe Tneld Opencv uazuvasaimdu numpy array #28 numpy
nifustiufin numpy array HUlE npy Tagld np.save() owfulluudludoya
Fumeunisieedlusunsa:

1. Tnaalwdamainlug jog Ineld Opencv Tngiuus img axdiandusuiilvann

2. wlasgUitlvanuidu numpy array Tngld np.array() uazifulilusuys img_array

3. Juiin numpy array Wulnd npy 1agld np.save() wazlddolddu image.npy’'
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aansniEeuisUuuuresteyaldd wazanunsaviunedeyadilsiieiiusndeuldegisgndes wag Overfitting mne
anuusiuglumsiineusugeaausrmuusiug lunsnsaaeunugndeii lunasiafanisouimauluan

Joyafineusuwazliseuineasfundnioeviedayaiianiziaizas Geeravililuealianunsaviuedeyaily
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Train vs. ATaWauwiutiaay Validation

— — validation loss
training loss

2.0 1

Loss

0.5 1

T T T T T T

0 10 20 30 40 50
a9 Epochs

o o

3U# 9 Msgayderiudnuau Epochs

JUN 9 uansfapnuduiusseninamisandslunisnsiaaeuaiugnees (Validation loss) wagnisaaydely

nsineusy (Training loss) ansnsnesutglanuleuludie 4 vedluna fie Underfitting mnA1n1sasydeluns

v
o o '

AsRdeuANgnieazansagdelunisiineusuguisgselndifssiuinn eradudygruinlumaliaiunse

Y

o

Feufuazuiuussmuesiane 1wy Tunadiliismenazidlawas fuqudnuusviesuuuuidudeuveadoya
Balanced minAsgayidslunisnsivsaeuaugniesazAnsasdelunisineusugeuaslndifisaiu anauans
fennuaugavedluian wu luwafiSeudiasususmuediane weflagvhusdeyaligniesisludoyaiildly
nsflneusuuasteyatilsiineiiiuiniou wag Overfitting vnAnsgapdelunisiineusugeanusrinisgaydelunis
ATIRABUANNYNFBIN B1duansiensFuiMiAulundeyafineusuuas IS ouineaziBonidntiesvieteyadi
BNILZA

flafdumnuidonns (Loss function) e innuumnensssninmadnsasuasnadnsilunaviuneld Tasns
Usudpsrimnimefvedlumaazdesiiinavesilsitunndemeliiosiian deastelilinainnenadnsld
wsiugianTu $1uau Epoch vieseumaimsuvesluinadoswiuaiailinagninsusisyadoyafiomniidorlu
vauztiu nsiiusua Epoch szvildrvesileidumnuidemeanasdes 9 FamnoanuilunaldiFeuiuay
U%Uﬂ':;mmﬁﬂﬁmaﬂﬁmn“ﬁu Tunsdifienvesilaifuaudemelsianas vierfiudunuswau Epoch 01auansiy
Tuwalianansoidouitoyaldosnaiiusyansnin videfins Overfitting LAty

feu MInsIvdeuAvesilsiduaudenevedinaluiarseunisingy sselvanunsafianunissous

wazdsuugeAnmsfiwesvedlumald uartierimuaind v Epoch Amangaudmiulumatiuduegisls g

'
a § a a

999ATUANLENIDANANT DY 9 LAZAIIULANANTENINNAANSA LULAAYINUIELATNAANGATINUT LD 193]

o o

HedAgyauninazfieganils viseAwasiinduanudemeSuisunasnindiuiu Epoch Mfisay wansilunatiy

<
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p1aseuiiemeviaiuludedeyanldlunisivmsu Asiun1sAumaiuiu Epoch Mvsnzauielilalunaninig

o w

wiughgawazanunsavhaulddudeyalvildegsridudsdsglunismsulumaiuy Deep Learning Huios

msUszfiudszdnsnmuesdanesfinlunisitiduay agld8 Confusion matrix Judwesesdefildlunis

v
@

aUsEAVEAMveINIsYiue (prediction) tnald true label uay predict label i@l Tnefiguuuuiduniss

e

o

2 x 2 991

M19197 1 Yoya Label

Predicted Positive Predicted Negative
Actual Positive True Positive (TP) False Negative (FN)
Actual Negative False Positive (FP) True Negative (TN)

ol
e True Positive (TP) fio $1uruvouAail true label waz predict label \Ju Positive
e False Positive (FP) A9 §nuvenaad true label 1y Negative w# predict label 1Ju Positive
e False Negative (FN) fi® $nuveaad true label {u Positive us predict label 191 Negative

e True Negative (TN) A9 91UUvBLAAN true label waz predict label Hu Negative
m1314 Confusion matrix 1¥inUszansamvasiumaiignasisiuandndnisvinunegndewmsely lngas

A1UNTOAIUIUNIAN precision, recall, Fl-score way accuracy 1@a1nd1uau TP, FP, FN wag TN ﬁ’dﬁ'wﬁayjaiu

confusion matrix dgnldiiteusuudilunansaidenlunaiinfigadmivanuimasila
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Confusion Matrix

0.0 0.0 0.0 0.0

. 0.0 0.0 0.0

0.0 41.0 0.0 0.0 J J - 40

-50

0.0 47.0 0.0

0.0 0.0 .

True Label

0.0 0.0 0.0 .

0 1 2 3 4 5 6 7 8 9
Predicted Label

gﬂ‘ﬁ 10 Confusion Matrix

o

91n3U71 10 WJunsnden Confusion Matrix Feuananadnsvasnisvinuiawazteiduiigndes laglddidu

U

wanarfigeuLar Asaulansiniag tivelikanawalisudiedy

n15anUs18Na/Discussion

v
o o

MAdelinisasuarindulumanisiseuiidedniagld Convolutional Neural Network (CNN) iiednnay
suavludyaunwiie willdinisuusleyaiduganisiineusy (Training) MsnsiaaeuAIugnies (Validation)
wazganaaey (Test) lngdndndiuvesdoyaniu n13197 2 lumadildlusseviaan 15 epochs laglddnsinisisous

(Learning rate) #infiu 0.0001 nuan MAaerldnNuLiug Usyam 90 % Fslaannisnaaeulnaiugunin

v £% '

2 sUgUTuanenaiy wazlealavinsyhwethemiuiigndesedsdnsa wainissulueaiugadeyanisnageu

U

avun uagynefan linannuwiuglunsnaaeuuszanu 98%.
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M13199 2 NsudsdndIuteya

LRLHE! dndu IIUIUNN
Training 80% 1,750
Validation 10% 220
Test 10% 220
unggu/Conclusion
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The Website Development of Third-Party Music Teaching Projects,

Suan Dusit University
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UNANED

Y]
[ a

M3Ieasailiigauszasdiiie 1) Wawduledlasainsdeunusiuaranisusn winierdeaiunds 2) Ussiiu
Usgansnmuadiuled wag 3) Useidiuanufisnelavesdldnuiuvlesd Tnansasdenldluniseenwuunagiinmn
Vuled Ao Tusunsy Macromedia Dreamweaver kagim3 asiiad115u Upload Vivled Ao Tusunsy FileZila

4 A a v v a a a =4 s v 1 o I s o
wisasdlefldlunsiTeuseneumeunuuysauusyansamvesivled Rnditeivigimumsiauivleddui 3
Au wazhuvyszdiuauianelanngldonu 9uiu 18 au adanldlunsimneideya ldun Aede wazdiu
Jesuuasgu kaanmsiamndulednuindvlediivssansamlussduiuniign (X=4.51) wazdldaudin

fanalalunsidnuduledlusesuunn (=4.26)

o

Addsy: Maiaiuled lasinsaounussuananIeLen NnTIVENauaIUnan

Abstract

The purposes of this research were to 1) develop the website of third-party music teaching projects,
Suan Dusit University, 2) evaluate the effectiveness of the website and 3) rate website users’ satisfaction.
Macromedia Dreamweaver program was used to design and develop websites. Research instruments used
were website efficiency evaluation form evaluated by 3 website development experts and satisfaction
survey from 18 website users. Means and standard deviation were used for data analysis. The results of the
website development show that the website was performing at the best level (X=4.51). Moreover, the

satisfaction of website users was at a high level (X=4.26).
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SDLC (System Development Life Cycle) Tnefitunousl
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(http://music.dusit.ac.th/) (fagui 1)

& 3 C 0O (& Notsecure | musicdusitacth G & %
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Abstract

The purposes of this research were 1) to analyze and design the dumbbell exercise posture detection
application system, 2) to develop the dumbbell exercise posture detection application system. In
application development, starting from 1) studying the correct dumbbell posture and 2) developing a
mobile application. It uses SDLC development cycle, uses computer vision technology, which is a branch

of artificial intelligence or Al. The tools used are TensorFlow framework, used to run inference models on
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mobile phones, write commands in Dart language as a programming language. Build applications on multiple
platforms, use Flutter Framework to create user interfaces. 3) Test application usage from a sample of 20
exercise users. The sample group found that The overall level was moderate (X = 3.41,5.D = 0.74 ) and the
issues were satisfied at a high level. is easy and fast access to the system (X = 3.65,5.D = 0.49) = 0.49) and
the issue with less satisfaction than other issues is complete information on (X = 3.00,5.D = 0.86). Develop
an application system to detect posture exercises with dumbbells. Helps exercisers have the correct

posture. As a result, it can help reduce or prevent the occurrence of injuries.

Keywords: application, exercise, dumbbell, artificial intelligence
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Abstract

The purpose of this study is to spread awareness of the value of beer history through the use of
motion graphics. Thais still don't have a lot of knowledge about beer. Therefore, it is still impossible to
classify beer, brewing, or beer-related myths. Target organizations in the news have claimed that producing
your own beer is prohibited This study included 30 participants, who ranged in age from 15 to 60, and a
questionnaire to gauge public opinion on motion graphics. The mean and standard deviation are the
statistics used in beer history. The study discovered that beer history knowledge and advantages have been
transmitted using motion graphics media design. It is one of the beverages that is well-liked throughout the

world. Before becoming an alcoholic beverage, drink to become wasted, drink for health, or enjoy art that

65


mailto:tanet.s@ubru.ac.th

NMUUTERANINTIEAUNAMIUAER 2023 ATIN 5

o

“uipnssunarlganuseivgiensnulugafdvia” o winerauaiunde

has long been a part of human society. With a duration of 5.45 minutes and population satisfaction ratings
for motion graphic media design, beer history All five experts' assessments on the overall quality of the

media were deemed to be at the highest level possible, with an average score of 4.43.

Keywords: motion graphics, history, beer
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Count People from Faces Using Image Processing Techniques

a dl

g32an5 n3adn’ a3n AuFes” Muns Yauninsna' Jven Auna' uazaaudnd Aand

! pusTInenmansuazinalulad uminerseaiugin

"Corresponding Author E-mail Address : sawit_chi@dusit.ac.th
24 1
UnNAng

nnsnageufaelusunsunistusiusuaunlumilunmaielasldmadanisuszatananin &l
Tguszasdiionsatudunluntivesau Tasvinnsuszanananin fduneulunissiniiuns ¢ Jumeu Ao ms
wisugunsal Mwa1eAu NTUTEINARANIN Lazn1TATIadBUNAANETLH AN NsUsEInananm Tagnmd ed
thiuldlunmeaeafunmdesusndunguyana Usznoulusmenmdeauiall dnmauea a1 uaziiniGou &
Snwazidunnmiinss windes wiamnas wazliauunad 19U 30 A A 4 X 6.5 11 Tngld
TUsunsun19 (Python) Bulusinss (Jupyter notebook) Tun15UszaanNan i Nan1sAgauUNUINonTINTT
A3Rdunmlagnees Wiy 77.00% Ae amnsatuinnulunihaulunmaeligndesmseiudiuiuauasenely
a agnslsfimudmutigmnsdidameedullunthaufiBes fuvih wenih wazuasmosnmaefuiumdayana

adnendsiuasibildanusensandunwlumihliegrsgndes snAdeiiduiissiuwuudiiasihluldisiosiouun

wazUsuugemely

AdAgY: NMTUIILIL n5dulunthan MIUssaananIn

Abstract

From testing with a program to count the number of people from faces in photographs using image
processing techniques which aims to count the number of faces of people by processing the image there
are 4 steps in the process: preparing equipment, photographing people, and processing images and verifying
the results obtained from image processing. The photographs used in the experiment are group
photographs. It consists of photos of ordinary people, football players, celebrities, and students, with
straight faces, slanted faces, masked faces and without masks, 30 images, image size 4 X 6.5 inches, using
the programming language (Python) through the program (Jupyter notebook) in image processing The test
results showed that the image detection rate was correct, equal to 77.00%, that is, the number of faces in
the photo could be correctly counted by the number of real people in the image. However, there are still

cases where the subject's face is slanted, slanted, and up, and the light of the photo against the background
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of the person is similar, so the face cannot be detected correctly. This research is just a prototype, those

who will use it must continue to develop and improve.

Keywords: Counting, Face detection, Image processing

UNUI

Uagtumalulag Uy usehvglasuanuauls waglunumlunsimundisussvoy suigsiauntuegng

v
v o =% A '

557 Tnsueduge Anudadinsduadulinnaadndinsfedumaialng 9 ievilimeluladdyyiussivg

3 =

aunsavinaulalndifssiuayedunnian uasnislunsvaunuuielinealulagUyyusshvginnulndiesiv

q

uyudie iunsueaiulvinaluladiygussiivg iensdendeseninauazimaluladnoufinmes Jududs
dndyresmsimunmaluladdayassiviilensueaiiu (U3n, undnd, 2563) nsiineufiamesazannsadeans
funyudlifiuszavs nwdnrenfinnesdnduszdemsudnvuzvonyudiiidensezdears Tnsfinaifiunis
woadiuliineufinmes duffendesiunin dmiumaiamsnsadulunthuesyanaainam Sadumaluladiidny

Tunsiaumaluladnisuesiuvesnauinmes (@19iag, 2551)

ATNEBAU Wsuwnsunsaaauluntia J ‘ Fruanluntiau

UM 1 Tumsunsuszananan

Amane (Image) Ao awludnwaurassdifdmiisiiSeninfinea awadneadiuisateuduileiduaedis

f(x, y) el x uaz y Lﬂuﬁﬁ’maamwa%aﬁlé’mﬂqﬂﬂsfﬂ%’umw \uNdosRara (Digital cameras) 1389NTIANIN
(Scanners)

NITUIUNTYINNU (Processing) nede N1sllusunsuiaseinIneansse (Smart video content analytic)
\umensiuasanunsansindu uariisizsinmiagiu (Realtime video analytics software) 91nndasiunn lng
14 Python Wulusunsuiasigsinm (suwuv, 2563)

HadWSva33UNIN (Output) el nafildanisuszanana nadndildfoswaulunthau Tuegfumadauay
FBiimslumszuiumsuszanamsvhnuvesnouines

szuunsnTdulunihauaInam (Face detection) fe nsyurun1sAumluniives yaraainan uadly
yhmsUszanananw e lldnmluniuyudiietenisiuun fefulssdnsnmwlumssuunannsomuaails

5

NANUTYT (Precision) wazA13aea (Recall) Inenisdnwundeyadseinnusenaudie 2 aatda Asusigiilying

aulanuinglilyingnauls (nana, 2563) FedanesfiudldlunisasiadulunduyedludagUuiiinasizds

Y
faa o \

danesiu nweelunihuywdnauuidmmglunsduunluniuyed villadnisAuaiianmediaisnisdig 9
agnasaanielilaanuudugl warsansuluegiunn widymdmunlunisasasduluniuyvdfifeyn

Uadendniud Ao nmaglumiuyed (Gaudia, 2557) lnenuddensdumanvagluniauainaimiu J§anw
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Y aw A

uazAuaiIseiFostinannd 20 9 uda wagldsuauaulamnlugae 5 U wguadvilieudldsuanuaula
esanaasiimelunis dunissuiisunsiasunazansiluniinau (adg3N530, 2563) fiflanumainraneves
Tumihilldsridluusesyaea sudseuiasusadsiuiveulunsusinguedund 1wy Tassadanmamenin
yosdnunlunhiuandeiulunudiond sumisiiss gy videmsuanseenvesdvinidusy uastade
Adudsnndouvesnwidnvarlumihuazdsannsaduduunuiunngey deinaienugniedunisngaiu

a a

anwarlunihawie (QanSuavauy, 2563). Felgunanumss Tumides mse anusnas wagliausnars anuaing
was waztaliainanefuiinasonisussansnwvesnisasaduluntiangud (Face detection) Ieaufududu
(Jtudim, 2557) mﬁé’ﬂﬂ%ﬁlﬁﬂumwmﬂgﬂmmﬂumjuuﬂﬂa Usznaulushennaneauily dhwauea a3 waz
Unidey fdnvandunmmdings wides nihawmnads wazliaumnas $7uau 30 A e 4 X 6.5 i

wazlwmatianisusealanannlunstuInuwIuananlunt lun ey

N15ANUUIVY

FHaudunuIteianistudnuuluntiiaua NN mee tnensamatanISUsELIaNaNINITUNDUNIS

adunululuswnsusaal

Start

L

Library Install

Image Read

Show Image

*UI

Face Detection Process

< Frame Image and Count >

Stop

.

JUN 2 Tumeunsiauvedlusungy
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1. Fumeunsiadalausinldnulsunsuniulnneu (Python) (suuwi, 2563) Hulusunsuylives ldnde
(Jupyter notebook) Tngldlaussusenaumie Numpy, Pandas, Matplotlib, CV2, Tarfile Lag OS

2. Juneunserulidsuiwieuld (ndsuildlunismaaey uwana .jpg) lnaiduniwaieaindumesiing
weunsliaunsanadlvaalans Wunwaresundunguyana Ysznaulumenmaieauialy dnWmauea 19

U a a v @ 4 L4 a L4 I3 1 L3 Qy [J
waztiniSeu Tanwausidunimntinnse viides nthamanan wagliauunand vuanim 4 X 6.5 13 §1u3u 30 2

3. TumpuMskanguieunluoanmnmenin Jauanadiagelafsgun 3

LY '

U 3 fedinmaesinilunguynaa

4. fuppumshamidinszuiunsasiduluntdemeaianisussiaananin saen1sldling Cascade 7
Az 39813 oulide Haarcascade frontalface altxml @ adulusunsudinsizinindanioy (Smart video
content analytic) {ugenduisiiannsansiasu waznserinmdagdu (Realtime video analytics software)
Fregalusunsumsindslausikarnanseulid cascade Fadenld Haarcascade frontalface altxml uans

fegnelusunsulanagui 4

In [471]: import numpy as np # Linear algebra
import pandas as pd # data processing, CSV file I/0 (e.g. pd.read_csv)
#Visiulazation
import matplotlib.pyplot as plt
#image processing
import cv2
#extracting zippped file
import tarfile
#systems
import os
print(os.listfir("input™)) ]

['haarcascade_eye.xml', 'haarcascade_eye_tree_eyeglasses.xml', 'haarcascade_frontalcatface.xml', 'haarcascade_frontalcatface_ex
tended.xml', 'haarcascade_frontalface_alt.xml', 'haarcascade_frontalface_alt2.xml', 'haarcascade_frontalface_alt_tree.xml', 'ha
arcascade_frontalface_default.xml', 'haarcascade_fullbody.xml', 'haarcascade_lefteye_2splits.xml', 'haarcascade_licence_plate_r
us_léstages.xml', 'haarcascade_lowerbody.xml', 'haarcascade_profileface.xml', ‘haarcascade_righteye_2splits.xml’, 'haarcascade_
russian_plate_number.xml', 'haarcascade_smile.xml', ‘haarcascade_upperbody.xml']

JUN 4 fegalusunsunsfinaslausn3 uaglld Haarcascade._frontalface_altxml
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5. JupaunsFuniaunseunmluntlunindis uazduinnulunimdnseulimunuanseanmeenin
g alusunsulanagui 5 wavsegnsmadnsvesguiidnseulunih wasuansdusluniibule uanaldnagy

W6

# Our face detection function that uses haarcascade jfrom OpenCV
def face_detection(img):
face_cascade = cv2.CascadeClassifier('input/haarcascade_frontalface_alt.xml')
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
faces = face_cascade.detectMultiScale(gray)
print( 'Number of faces detected:', len(faces))

for (x,y,w,h) in faces:
cv2.rectangle(img, (x,y), (x+w,y+h),(255,0,0),2)
#img = img[y:y+h, x:x+w] # for cropping
cv_rgb = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
return cv_rgb

UM 5 freealusunsusentd Haarcascade_frontalface_altxml wagtiudnuauluntaulunm

Number of faces detected: 12 |

-

100

0

200

]

100

0

100

200

300

JUN 6 fegmadnsvegudnseulunth wasuansdnusluntidule
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N153AUsEANSNINUBIL LTI TRINNTINTNTIATUTayaNgnaed (DTR) 8n5IN15ILUNTayailaNaIn

(FPR) Feaionnaedfiunaduiduves (855, 2558) Taunisdmsunisaiuinmall

DTR = [TPATP + FN)] x 100% (1)
FPR = [FP/(TN + FP)] x 100%

Tnei

TP fD TIUIUNNAY LaLIWUNIANINALATY

TN fe 1w maulinsu wazsuunlaninauliasu
FP Ao 1uaunmauliasu wardrwunlaninauasu

FN fig 91uunmauAsy kagduuntanwaulinsu

NaN1578

1nnsneadeusglysunsunIsivIwuaunluni luamaelagldinaianisusetananin vnis
Uszanananim dupoulumssniiuns 4 duseu fo mawdeugunial nmdieau MsUszanananIm uaznis
@R UNAdNSTlfanMsUsEInanantn lasnwarefivhuldlunismeassdun maesusadunguyana
Usgnaulufoamdreauialy dnauea a1 wazdndou fdnvasdunmmiing niides wihauanar way

Talauunan 32U 30 AN YUINAN 4 X 6.5 U7 S18asdunLandlasinsnan 1

M15197 1 wan1snseseduluniheu wasdudwuauldgnisdduguuuy Aeuihduwssnd

vl ,
oL AnAUlUNINATY mwanlunmliasu % Correct
AN939
anaulunmasy 21 4 84.00
anaulunwldasu 3 2 7.00
% Correct 87.50 33.00 77.00

INUANITIATIBIRaNITVIRaadlagasidun wuinsesduluntauldgnlagndemsaiudiuuaulunin
(TP) sravium 21 aw Andudesay 70 asadulumthaunsy wagsuunldnmauliinsu (FN) saun 4 aw Aaudy
Sowaz 10 asradulunthauliasy wazdwunlanmauasyu (FP) S1udu 4 A Andusesay 13.33 wagnsiagu
Tumieuliasu wazdwunldnweuliasu (TN) $1uau 2 Andudesas 6.67 agU agunalaeninsiunuindons,

nsnsndunnlagnees (DTR) Wiy 77.00%

#3UNan15IY

31nnsneaaeusglysknsun sivIwuaunluni luamaelagldmaianisussuiananin vnis
Uszananann dduseulunisaniiunis 4 Tuneu fie Maeseugunial AMMEIgAU N1TUTLIANANN WALNIS

AsrdeuNadnsilaannsseuanann lnenmaenihunldlunismeassdun maesusiudunguyana
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clustering
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Trguszasdvesuidel Ae wewmunlunalunisuusnguiwunzaudungudoyavesgnAuiniian wazyil
nsiTeuisuanuwiuglunsiieseiteyawuunuingugnammenaiian1sdangs 2 wuu loun nsdnnguuuy
Hierarchical uazmainN133nANguRUY K-means Tun1sassluwaldlusunsy WEKA wagideulusunsusieniwln

vy lun1siasizinnuududivesdanesfiudieai silhouette coefficient nquuszansitdlun1sideiduge

(%

JoyagnAdIUIL 200 $18A13

Han1539emuI Wedanguidusiuiu 2 ngu @88 K-means daranuwiugwindu 0.3149 luvaeais

Hierarchical #A1AuuugLv1AY 0.3898 adanguidusiuau 3 ngu 35 K-means fA1Auwsiugnvindy

aa o !

0.4490 luwueiis Hierarchical fAAnuudug i 0.4444 fednngududiuiu 4 ngu #7838 K-means A

a '

AuiugVInay 0.4984 Tuvausias Hierarchical fanauusdudvindy 0.4852 diedangulusiuau 5 ngu fe

oo

38 K-means fiA1Aukauginiy 0.5617 Tuwaziis Hierarchical fiArmnuusiugivindu 0.5575 ladnnguidu

£% a =

91U 6 NGN AT K-means AAIAIULIUGWINAY 0.4651 Tuaueids Hierarchical fiA1AuLiugWINAY

0.4661 wazidlonguiludnuau 7 ngu seds K-means fiAaruusiugniviiiu 0.4533 luvasi3s Hierarchical fif

o
o =%

Anudugvingu 0.4499 fetiuFsasuladn nsuusnguandndu 5 nquianumnzauiianuaznsdnngueaeis

Y83 K-means dAnuuiugunniian

AdAeY: N3Innaudeya Wiy NsIANgUAINERUTY 1IN ilastaya
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Abstract

The objectives of this research are to develop the most appropriate segmentation model for customer
data and to compare the accuracy of analyzing sesmented data by using 2 clustering techniques,
Hierarchical clustering, and K-means clustering. WEKA is used to build the model and the program is written
using Python language. A silhouette coefficient is used to analyze the algorithm's accuracy. The population
of this study is a 200-item customer dataset.

The results show that when categorized data into 2 groups segmentation, the precision of K-means is
0.3149 while it is 0.3898 for Hierarchical clustering. For 3 groups segmentation, the precision of K-means is
0.4490 while it is 0.4444 for Hierarchical clustering. For 4 groups segmentation, the precision of K-means is
0.4984 while it is 0.4852 for Hierarchical clustering. For 5 groups segmentation, the precision of K-means is
0.5617 while it is 0.5575 for Hierarchical clustering. For 6 groups segmentation, the precision of K-means is
0.4651 while it is 0.4661 for Hierarchical clustering, and for 7 groups segmentation, the precision of K-means
is 0.4533 while it is 0.4499 for Hierarchical clustering. Thus, it can be concluded that "The 5 group

segmentation” is the most appropriate and the K-means grouping was the most accurate.

Keywords: Clustering, K-Means, Hierarchical Clustering, Weka, Data Mining

Unu/Introduction

o w o

Tugsiamstiene nsdanquandndudsddydmsumsiluiludeyalunisiansesealunisinagnsnia

o

mananfifivszansnm uidhenisilegvesfeyaduumea Julusesennlunsiaguuuudeyanifivsslevisanis

Y Y

luseyndldasrenagnsnisnisaaiaiivnzay n1sdnsiginisinngudeyaidgnuiiuilddanguniy

o

NuUzNEYRIYRToYa WALLERINNTTUIUNTIATIEINTIANqUEvana1es uiagdSlanadnsilumieuniu

N

1Y

Redvihnismeasdlaenisinyinnuuanailiannsidanguiamaiiasie lnsadwuuiiaadunisdnngy

e>°

Wieluiludeyalunisdnduladonmaiaislunsiaunlugenduistiedanguandiseld

AINFUN/Overview and collect idea

nQufiieadas

1. 11531AT12N153aNngY (clustering analysis) {u3s7lETunsTmszideyaiiioasningudeyand

Kl
Anuedeadeiu e laprunuisvesngudeyatiu nsdanqudu nsdanquuuulifieas (unsupervised
learning) Tngdnmudayaniniulndideeiu 1y N13IANGUAATIAINAINETI NsTanguenatsmuriade lny

Wnsdanguivainnatgyszian 19U n1LUNgNIINYAYestaya (centroid-based clustering) NMSIANFUKUY

v
o

will (k-means clustering) N133ANauRMMERUTY (hierarchical clustering) uenNUEilzaUBNUNUNETIAINNTD

Ynlddunszuiunmsinszinisdanguld
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00080 3806 X
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15 76 137

JUN 1 awdifudsenineneladed (wnu X) uagaziuunsldde wnu Y)

2. N15AT1LNFUUUULARY (k-means cluster analysis) Aon153anau k naulagedeaumiou

v
a =

(similarity) ngaIwsiaznguLgNLenaI83n (centroid) lngandeteyaiiliunuiianiadevengy sanesfiudasly
N3¥UIUNTTYINTT (iterative process) Liloas19gananaTvINzaLIundIgateyavzid lnangueilawagieen

navauINTIan lnedisail

MANUNIETENIN 2 Toya Inemanuriesenindeyalazyanainarsveangulagldgns Euclidean fe

d= \/(x1 —x2)% + (y1 — ¥2)?

dlo (x1, y1) Jugelaganilsludoya

9 9

(x2, y2) 1Hugafisnan (centroid)
d AB A1IAIUANNTENINNRA (x1, y1) kae (x2, y2)

IMMImMszeeinesEningadeyalas centroid nasNUutA1nvestoyaunTIvaeuinlnggn centroid YaINg

Iunnfiandavzgninlunguiu Wiemaianusinsseningedeyadugaianaiuds Fahaluusasnguitldum

ad v '

Anadelny WielUdeugnfnatwagm AT EE1eTEnINgateyaiulnnina1esdnass Tnenserinisaainaiauige

Aananslaifianuudsuudas Jaamnseagulaindeyaudasyneglundle

< 1

3. n133wms1ziing uuuuiduarduty (hierarchical cluster analysis) LJuwmaian1sdnngudoya

o o o 1y N 1%

fndneiu waslunfevdmiunmsdangudeya 8n13fe asrnquidianumdeunazarusiiuenduisiasngy

U

Insusaznguazgminawailuwunmdulididudu dregrsnahnsiesisinguuuududiuiu wu msdangu
anAlaensuiaduadudunugiuduiou nsdangudnusiaedannanulndlAeswesgunss madesizingy

U

wuutduasutu wiseanlendu 2 Uszuan Toun
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(1) agglomerative Aotoyaurazfvzgnuesindundamesnilai vinduaziuinmanulnddn

Yospdamesneglndiu uasyinisdusiudaiu (merge) wazaziing3slaudundamesifieaiu lnsunuguiign

auelngnszuIuNTUABUNLAN dendrogram w3anT 1WAl

v
=] o v v

(2) divisive imatlallagyinseiuduiy Agglomerative Al3uan cluster naulugynguifes wazuen

nquilimilouiueanluises q aududu n nquiuenselailauds (Saksit Simarong, 2566)

4. M3AATIzaNLug1vasdanasiindiea silhouette coefficient 1Wuislunsiinseinnnm
YBIN1TIANG X 3unn1531A51294 897 silhouette analysis @1115018 M U clustering algorithms 1e Taeen
silhouette coefficient 9z4190¢ 581319 -1 i1 1 IaeBern silhouette coefficient 1ndAn 1 vagAIN AT
wilou (cohesion) sewinsdayalundamosdanulndifssnnn wastoyaiuinnuunnsstuadamesdunn mnen
ugqud mnsauitaundnluadamesfinundreiuadamesduuin maen silhouette coeifficient 1uau
wmammdwam%ﬂiuﬂé’aLmaﬂmé’mma%wﬁqgﬂiﬁlﬁﬂmﬂﬁama% (Rousseeuw, 1987)

Tun1sAIn silhouette coefficient 319 cluster cohesion (a) MseANUmileuvetayaluadaines uaz

cluster separation (b) #3aunns1avestayaluadames unldlunisarulne sithouette coefficient laangns

(Rousseeuw, 1987)

_ b—-a
S_max(a,b)

Wiorhuunler s 1uen silhouette coefficient
a tlue cluster cohesion wiemumilouveseyalupdaines
b 1Jue1 cluster separation wieauwANsveIdayalundanes

Wieldnadnsuasa silhouette score vawsardwIuNgu amnsataadnsnlaunUTouiuudaznguiie
M37980U31AN silhouette score vosdwrungula SAwniign F9ldA1 silhouette score vasngutiudusamnun

lunsidenduau cluster lunsdnngy

InUsTAIAIUIY

nnUsrasAresideil iewanlunaivinzaulunisuusngugnauaginsiusuiisunagUseiiy

UszAnsnmeadumaiidlunmsiauilung 2 33 launmadanisdnnguuuy K-Means uaginallAn1sinnauwuy

Hierarchical IngwSeuiisuainaianusiugivasdanasiiusenn silhouette coefficient §4.01Aglun15IAT

AMNINYBINTIANGUAIBN1TY silhouette analysis
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nan1533e st unwimadmsud A idwinisieszideyagnd il eWmuinag nsnan1snaaidl

UszAnSamlidugsianisilan weiuselauazanuiianelavesgnal msdnwilldlideyavesrnuldiuieu

YouAarIan1s Jeaunsadigligsnsausadenisnmansanlunisvinagnsmenisnainla

Funsunisidiunside
1. manFonteyaiililunside
uATeiys@nudaneifinlunisudangudoyanundnnisvosnaiamiost oy auuuludsaeu
(Unsupervised Learning Algorithm) t9uwnan ImaéfmmiﬁﬂmmLwﬂﬁﬂﬁLumzauﬁqmﬁ’unduﬂ;msﬁaaﬂaﬁﬁﬂm
naasy 7 syateyaninumaaevldunyadoyado Mall Customer fi§1uau 200 518015 9 nLTulad
www.kaggle.com Tus2v'® Hierarchical Clustering for Customer Data Wunsal@nwel 1 wmsu”aagja mgd Fi
Usznoaun 18N U9 971U 5 uweniitas laun CustomerlD, Gender, Ager, Annual Income(k$), Spending

Score(1-100) A9ID819uaRIlUAISIN 1

M19199 1 uansieeaateya

CustomerlD Gender Age Annual Income (k$) Spending Score (1-100)

1 Male 19.0 15.0 39.0

2 Male 21.0 15.0 81.0

3 Female 20.0 16.0 6.0

4 Female 23.0 16.0 77.0

5 Female 31.0 17.0 40.0

6 Female 22.0 17.0 76.0

7 Female 35.0 18.0 6.0
Female 23.0 18.0 94.0

Male 64.0 19.0 3.0

2.nswsendeyaiieasisuuuinass gvinidelaviniswseudeya Inevin Cleansing Data Uagvinn1sAnaien

woniidwinmueaslunisdangugna Inglddentadefertelunsinseingugndndiuau 2 weniidam ain 5

wonAidan lauA Annual Income (k$) waz Spending Score (1-100)

3.nmsafrwvuitasaiieldlunsdangudeya vinsadauuuiaedegldlusunsy Weka n1sdanguuuy
Hierarchical uaginailAn1sdnanguwuu K-means tngldinnismeassdnngy 6 suuuy lawn msimunsuwuunis

Janguuuuduau 2 ngu laudediuau 7 ngu

4.yMTIATIERAIANLLILEIRI8AT silhouette coefficient LiT@IIATIEYAMANYDINTTANAY LneiTey
lUsunsunwlnnseu tedinsiginiuSeuiisuanuwdugilunisdnnguuuu 2 nau laudls 7 ngu lagay

WIBUgUNals n15danguuuy Hierarchical waginatian13dnngauu K-means
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NaN1sANENIBN159AUTI8NA/Results or Finding

o

1. wan15AnwIRIEImATANITIANGUUUY hierarchical clustering lngdvadusasnguasidnatl adawmes

10 Aedllyn Adanesh 1 Aedidu Adawnesi 2 Aedvwy AdawmesN 3 AedT LarAdawmesn 4 Aedindes

99

x X
x x x
)Q‘ x
X
x Y
x
x
R xx"xxx
xxss,zgxx;x?i
X o x X
50 x %y X %
x)g(xi gx%x
x

137

76

JUN 2 wadnsIEnsdangumuardutu lneselasedeunu X uazavuuunsldiiefeunu Y

1Y) sal a8 a &, I adao ] = v v G o ° a & v
ARALHDIV 0 (ALeN) LUUﬂQNW@JQWUUuﬂUQJWﬂWq@ Niqﬂlfﬂugﬁ ﬂﬂﬁumﬂua&mmu 85 AU AnLlusaLay

43 INTIUIUAUTIINUA
Y sal a8 a a v G o ° a @ v ° g
ARGV 1 (AULIU) Niqﬂ‘lmfﬂﬂ ﬂrﬂsﬁ"\]’]ﬂuaﬂf\]’]uau 39 AU AALUUTREAY 20 ANNANUIUAUYNYAUA

AdawesT 2 @vuw) S9eldvnnans atldgietiunandiuan 23 au Anduiesay 12 andiuau

Qe

=

SR
AdawesT 3 @) fseldties Aldanegesiuon 32 au Anlufesay 16 MnduALTivun

Adanesh 4 Gwnden) Wunquiilidnnuauliosiian T9eldas Alddwasdmau 21 eu Anludesas 12

INTIUIUAUTIINUA

2.

HaN1sANEAILmATANITIANGUUUY k-means clustering lnensdnnguadnuau 7 suuuu biun
U 2 Agawes Laudiednunu 7 adawmed Asgun 2 lnelinadnsan centroid ke Asuandlumsnd 2
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M19199 2 HAdN5YA centroid luusiagAdamasaINNTYIYNIETT k-means

Attribute 2 Cluster
Full Data (200.0) 0(98.0) 1(102.0)
Annual Income (k$) 60.52 60.9388 60.1961
Spending Score (1-100) 50.2 28.9592 70.6078
Attribute 3 Cluster
Full Data (200.0) 0(38.0) 1(45.0) 2(117.0)
Annual Income (k$) 60.52 87 78.5556 45.0513
Spending Score (1-100) 50.2 18.6316 83.6667 47.5812
Attribute 4 Cluster
Full Data (200.0)  0(100.0) 1(39.0) 2(23.0) 3(38.0)
Annual Income (k$) 60.52 48.26 86.5385 26.3043 87
Spending Score (1-100) 50.2 56.48 82.1282 20913 18.6316
Attribute 5 Cluster
Full Data 0(81.0) 1(39.00 2(23.00 3(35.0) 4(22.0)
(200.0)
Annual Income (k$) 60.52 55.2963 86.5385  26.3043 88.2 257273
Spending Score (1-100) 50.2 49.5185 82.1282 20913 17.1143 79.3636
Attribute 6 Cluster
Full Data  0(81.0) 1(39.0) 2(23.0) 3(34.0) 4(13.0) 5(12.0)
(200.0)
Annual Income(k$) 60.52 56.1013 86.5385 263043  88.5294  23.7692 31.75
Spending Score(1-100) 50.2 48.9367  82.1282 20.913 16.5588  85.7692 67.6667
Attribute 7 Cluster
Full Data 0 1 2 3 4 5 6
(200.0) (81.0)  (39.0) (23.0) (35.0) (22.0) (22.0) (39.0)
Annual Income 60.56 64.727  59.818 25.142 89.406 24.95 43.969 86.538
(k$)
Spending Score 50.2 40.318 52545 19.523 15.593 81 51.121 82.128
(1-100)

3. MaUSguliisuran1siangy vinsiUTeuiisunalagn1sinsgimauLiugIresdanes it

Silhouette Coefficient mensilisulusunsunwilumseu Usinguasuuandlunisnei 3
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A15197 3 M1519.USBULTABUNANISNNTILASIEYANANULLUEN A LAAINYB99aNasTiuA8AT Silhouette Coefficient

munsuusungdluwsassuiuy

U

75 K-Means Clustering

3% Hierarchical Clustering

2
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0.3149
0.4490
0.4984
0.5617
0.4651
0.4533

0.3898
0.4444
0.4852
0.5575
0.4661
0.4499

A19199 4 LAASIIUIUANNTNTENINNID k-means clustering ag hierarchical clustering

Clustered

K-Means Clustering

Hierarchical Clustering

0

A W DN

81 (41%)
39 (20%)
23 (12%)
35 (18%)
22 (11%)

85 (439%)
39 (20%)
23 (12%)
32 (16%)
21 (11%)

a A o = a v < P o Y aa g A
INAITNN 3 LﬂJEJVI’]ﬂ’]'ﬁL‘tJiEJUL%EJULLa’J%mulmwmmmnqmmmsmm K-means I@EJLL‘UQLUU 5 ﬂqmi@ﬂq

AULUEININTIER

99

50

"
%

06 2 XK. MR X
x

x Yo

e

76

137

JUN 3 HadnsIEn1sdangunuy k-means tneselaseUfieunu X wagavuuunsldiiefeuny Y
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BUANTIANFUWUY 5 NqUAIETE K-means fananadiatinunyin Visualization lansgun 3 Inudvedusias

Y

e

A A

Y
nauzildneil adawesi 0 Aefllen adawmesh 1 AoMilu adawmesh 2 Aedivuy Adawmesi 3 Aol uay ada
4 fadmies wlanuladisil
Y s o & I da o P =~ % A o a & v
Adama 0 (Fled) lWunduidduiuaunnian Iselduazelddisuiunarsdniu 81 au Andues

ay 41 NINUIUAUTIVNA 200 AL

v
o a a

AdawesT 1 @t fseglduazaldinagediuam 39 au Andufosas 20 andrusuauiu

oA

Adanes 2 @vuy Wunguifisuounutiesdign Ineilselduasaldaretesdiuom 23 au Andudosas
12 nuauAuiIvLn

Admesi 3 @) faeldae Aldaedessuu 35 au Andudosar 18 Mnsuauauitae

Adamesi 4 Gindos) Teldtos Aldtegeiuiu 22 au Aadufosay 11 Mnsuruauiiavin

4. alun1sdudn nuMsisEuY 5 ngu A3 k-means Thanileduamadndiviniu 0.01
Fuf dadimsdanguauddutuldinatlunssunsiiy 004 Fund Srgiuldiinisdndudae K-means 14

Lateenin 0.03 Ui
unggu/Conclusion

Nnuan153Teagule n1sutanguaIe3s K-means lugduuy 5 ngu iaanuuiug1vesdanesfiude

silhouette coefficient 110131 IA8ITUUU K-means taA1LYAU 0.5617 kar3Sukuy hierarchical la@vinfu

¥
= '

0.5575 AUAINTY 0.0042 1isn8ANLINTBUUY K-means 984 dataset HilAuwsiuga1nndn3s hierarchical
Wondndes duwandlunsed 6 wazldialunisuszsanamaiosni lneidn1sdnnguuwuu k-means ldaniie

ANAUNAANSWINAY 0.01 FW9 didgnmsdnngumuaduuldiatlunisuineviniu 0.04 Fund

awv & P o i Y ¥ aa Aa o @ aad ° o
ﬁ]’mNmﬁ]EJ%mulmﬂmiﬁ](ﬂﬂqugﬂmmmﬁﬂﬁ K-means 1d31UU 5 ﬂaqllLﬂuﬁﬁmLWﬂJ’]%aMIUﬂqiuqlﬁf\]ﬂ

naugnAINgn lneusasnguilyngudnasanandlunisian 5

M13197 5 uansndanesuazndudnasvetsavadameiivizanuinsiluldlunsianduanduiniian

Attribute 5 Cluster

Full Data 0(81.0) 1(39.00 2(23.00 3(35.0) 4(22.0)

(200.0)
Annual Income (k$) 60.52 55.2963 86.5385  26.3043 88.2 257273
Spending Score (1-100) 50.2 49.5185 82.1282 20913  17.1143 79.3636
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M19199 6 M3TEUTiBUANLAIaIRIANULINE luNSTANgUAaY TTusaY JULUY

UUNGL 35 K-Means Clustering 35 Hierarchical Clustering ANAINF
2 0.3149 0.3898 -0.0749
3 0.4490 0.4444 0.0046
4 0.4984 0.4852 0.0132
5 0.5617 0.5575 0.0042
6 0.4651 0.4661 -0.001
7 0.4533 0.4499 0.0034

MnuaansNsaesisamnsatteyanisianguainnisldiisuayselavesgndnunlddimsunisinuauil

gsnmnzaniudnyazveingugnAtuldazngy wu nduniinisldansuarselage Tumnldunaeiinisdedus
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Abstract

The use of industrial automation robots is increasingly widespread. Developing such robots into
autonomous and intelligent navigation systems relies on the stability and accuracy of their positioning. This
research focuses on detecting and determining the position of the robot by analyzing video surveillance
wireless camera results in relation to the real environment. An external processing system is employed to
locate the robot within a 2.3 meters x 2.3 meters area of interest. The YOLO algorithm is utilized for object
detection and a model is created to identify and track the robot within the frames. By inspecting the results,
the center of the object is calculated in pixel coordinates of the image, allowing for the determination of

the object's position from a reference point. The robot positioning tests demonstrate minimal deviation,
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particularly when the robot is near the camera. The maximum deviation observed is 0.2 meters, enabling
the calculation of the robot's speed during dynamic testing. When comparing the calculated speed to the

actual measurements, a maximum error of 0.1 meters per second is observed.

Keywords: Robot, Wireless Camera, Object Detection
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Feature Value
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Parameter Value
Cx 967.18
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Abstract

In the current industrial factories, the use of machinery has significantly increased. When machinery is
continuously operated for a certain period, unavoidable wear and tear occurs in its components. This leads
to changes in the dynamic response of the machinery, resulting in a decrease in operational efficiency and
potential damage to workpieces in the production process. Understanding the causes and identifying the
affected components is crucial for effective management, troubleshooting, and maintenance of the
machinery. Therefore, this research presents a method of using artificial intelligence techniques to analyze
and classify damage patterns and performance in machinery. The approach utilizes frequency response
data, estimate time response data, and system identification to separate different types of machine
performance. The collected data also aids in efficient maintenance planning. The study findings indicate
that DC Gain, as identified through system characterization and frequency response analysis, are the two

main factors used to accurately classify the damage and performance of machinery.
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Bode diagram of the machine
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Step response low frequency analysis
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povausenwAlugUT 15

Modell, 2, 3 hag 4 LaAINISABVALDIMNINUUIA (Magnitude) Tnasauanas vl Gain cross over frequency
anas dsmalvikunliuvesauiuuudiinivessruuilaauas seuvaznouauesitas lnsanuduiusseninam
16%u (Rise time; - luszuu 2 Order Wudndrunduvesruduuusing

Tunendusuilensneuausamerunn (Magnitude) Tnesauniintu w3esdinsly Model 71 5,6, 7 uay 8 2z
LARINERNIIUNSRDUAUBTIEITY

Wqﬁﬂssumiw’qLﬁuﬁmmé’uﬂ’uﬁ‘%aaé’mwdaumwwﬁaaﬁqLLam‘LuLﬁuﬁﬁwL“ﬁusum Ul 16 uaziT@mIIn
Uszanadnsdiuanunisvesszuulalddig Phase margin 91nn1snevaueneANivasszuuIndn §

aunsi (5) Bauandhududduvesgui 16
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_ Phase Margin
¢= 100

5)

91n3UN 15 Phase margin 98¢ Modell kag 3 Wiy 19 kag 24 831 A1Ua1U Llaunuetfanaasiy

aunns7 (5) agyhidnsdiuaumiewes Modell dogndt model3 dwmalvidviaiuves Modell gini1 Model3

Tngpuduiusaeaunisi (5) anunsaussendldludaadnsanumigliiiu 0.6

N1INDUANDIMNUUIA (Magnitude) NuNTuves Models wag 8 danalivuInued Lslauuudil 1iugeuaes

AdesnungAnssunsniaundalunisnevauemaiatluun 14

Magnitude (d8)

Open-loop response low frequency analysis
} H t H Y 4 3 )

Model5,6,7 and 8 Mag.

Phase (deg)

Frequency (Hz)

U 15 wansnsmavavetlulawuenuivuuinlavenasesdnsdlodiunduniuuasunias

Damping Ratio vs. Phase Margin

100

Phase Margin {degrees)

20 4

= Phase Margin

Estimate Phase Margin .—

0.4 06 08 10
Damping Ratio

UM 16 Lannuduiussenindnsdiuaumiis way Phase Margin
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@) Wgr T 5% uar Wy, = 5% 30307 17 Modell, 2 wag 4 l@Sunansznuiisndntiosuans Tuvne

Model3 1AnN13NIALNILANTUDENTALIY L5181UTDFLNANGANTTUTULAINKANTNDUAUBINNIANUDVDITLUUIN

Ualugui 18 leduniswesdls uavina veasleuuudeagvinaiu agdanaliin151inans (Pole/Zero Cancelation)

sgrisiiganuildouanas vinlinginssuvesslowuudinawasdlsinudniuy vuinveusleuuudiliiuunyy

ln1sniaundainanndu wagn1sindeseninsganuiidstounanaddmansenuiun1sneuaueniauin

(Magnitude) Tnesananas vilruuuminvivesseuvanas dewalinusilunsnouaussuesssuuanasnig

Modell: w,, = —5%, wg; = —5%,
Model2: w,; = 0%, wgq = —5%,

Model3: w,; = —5%, wg; = +5%,
Model4: w,; = +5%, wg; = +5%,

Step response resonant analysis
T T T

Model 3

model:3 zeroResonant:1133, poleResonant:1292
model:4 zeroResonant:1252, poleResonant:1292|

T T
Model:0 zeroResonant:1193, poleResonant:1231
model:1 zeroResonant1133, poleResonant:1169|
model:2 zeroResonant 1169, poleResonant:1169|

Amplitude

Time (seconds)

UM 17 wanan1smeuauasmaiaszuunUateunduvaaaiasinsileslouuudiufsuuwla
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Open-loop response resonant analysis

Model 3

Magnitude (d8)
T

Phase (deg)

Frequency (Hz)

U7 18 wanan1smeuauaslulawuanuiuuuintaveunsosinsiloslauuudiuasuilas

MMTIATITANTNOUAUDIVOITZUULIBLTIBUuLUGLU11NE Gain Cross Over Frequency

NnNAaMIABUAUBIIIaTlY JUT 13 WevhmsmsiwasuulasaudisTouuudi 1 veaedodnsluaunisd
@ wgr —50% uwar Wy, — 70% aziinansznunenginssuluy Modell, waz 2 wanin1sniawning
o udnlauARINTIZILIAYeY 1sTauuudil 1 tedeuiiinlnduinaduremgAnssuvesszuuada szuulsl
ansouenszninsduneavienansznurenslouul dufunginssuveanisniaunisinisTonuudietaauiy

LAIBIINITNLNGANTTUAINAINAARNTFNNTOUAL NAIUARBUYBIYATUETN

Step response resonant analysis
T T T

Model:0 zeroResonant1193, poleResonant:1231
model:1 zeroResonant1133, poleResonant:1169|
model:2 zeroResonant 1169, poleResonant:1169|
model:3 zeroResonant1133, poleResonant:1292

Model 1 and 2 i arcrionai 82 pokssonant 1585

Ampitude

001 0002 0003 0004 0005 0,008 07 0008 009
Time (seconds)

JUN 19 uaninsmevauenaaszuvtndeunduresnsesinsideiinnisdnvsevaiunaey
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Open-loop response loose machine analysis

Model 1 and 2 i

ok S L .er N

Phasa (deg)

0? 0¥
Frequency (Hz)

3U# 20 wananismeuauaslulawuauiuuuinlaveaaiadnsidediainnisdnvsevaiunaoy

ndoyaladunandiiuintudszuuagd Order a1 Sapsaunsaldtoyanisnovausmeruiissun

nskanauausIaIale uwiazdanududoulunsiuuigdiu mafidediiaueisnisdawenUssansnmees

in3esinslaenslitiauszing Wievhnsudsnguiedosing
v = v o
ﬂ'ﬁfﬁ']\ﬂ&lLﬂaﬂqﬂiﬂug?lﬂ\‘ll,ﬂia\‘]

VANNITVDINITATIMUUTIRBIRIENSIS U Ve A BaUsEnaulUAIe 2 Tuneunande n1saeu (Training

Process) kazlunaun15A1nn1sal (Predict Process) ﬁ'&gﬂﬁ 21

nquieyafildidudunnvestoyarzgniiondn Maes (Feature) drunguiduuuvestoyatidesnisdnuenay

138A97 aLua (Label)

ludunounisaou (Train) axdudensiudeyaiuiifsiuounils wdhmsdssmanadeyadestuioly
foyafinnugndeazegluguuvuiiluldnulfegaliusaniaim wunisdansdeyaiivie n1sasiiivesdeya
\ilodn Feature Alaifinansznudeuuudians wa"qmﬂﬁuwﬁﬁaaﬂa Feature way Label vn15idanuuuuves
wuuiasaiidesnslimenfinmesviinisairauuudiass uazazlsuvudrassthluldon Tnefivnaugnioswes

wuudaasldldnandmung aziinsufudeyavseidsunuuinaediildaanugniosngsdu
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Train »
Load Data PreProcss Supertf'ise Model
[History] Data Learning

Predict
Load D.ata PreProcss Model Prediction
[Real Time] Data

FUN 21 1dnM3veInsaialuunaewien1sseuiueuaIed

ludumaun1sninnsal (Predict) Axdoyailiinduase i LaMviinsaIanisel Ussaianaluuligin

o
[

UTuRUNTERY tneltuuudaaslaaindunaunisaau

lueanisiseuivesasesnienlddmiunsdauenuuuiifaeunieuldlunsfnuenguivundanuduteu

g9 ensdnaedlasstigUszaniien (Neural Network)
n13daeslasedreyszamiiion Neural Network

Junsasauvudiasaiienisdaueniuuuuvesanua vsemaunisvesnuduiusvesgadoyalagldnig

USU weight uag bias Muuaumazdy n15vnuazUsynaulumetundn 2 @i fe

Forward path \Junisfuiamadnsvedlvunluwsazdulagld weight uaz bias Afmuavseduaduuiiu
soumsiassniarasgnuiuluseudaly Weldnadnsvesusazivun Tutugavine Fudutu todine azviinis

ANUIUANANURANAIATLAATU

Backward path %3 @ Back propagation tJun1sldaudanainditind ulu Forward path 1l eUsu

o a

duUseAns vaaweight way bias Wielildrmeufigndewnniian wiigauasuseunsviuimmuall

PnanuduiusteInsnevauewenaiesdnslulawunaay Tauaud anusandusshivgin
Anrsgiiednuennguuaaaiasinsnulsransnnnisiieu nevhnsulingureseiosdnsdau 150 eq
sanilu 5 nau

nguil 0 AsirdesdnsfifiuszansamnisvhanuduunAsiuau 30 1a3es, nquil 1 AelA3osdnsilil Rise
time (iundnAmIUANSIUIL 30 1A3D9, NANT 2 ABlASesdnsiitl Settling time AunIIA1AIUANSIUIY 30 130N,
nguil 3 AelA3esdnsiiil Overshoot IAUNTIFAIMILANT LI 30 1AT09 LagnguTl ¢ AoiaTesdnsiAinmuideme

NANARDUIIUIU 30 LATOI

nswusteyaiiiovihnsidu 3 ga dednadu (70:15:15) weldlunisaeu wasneasu laman1siseus

YDWATDINIL

Train 105 Yadeya, Validation 22 yateya, Test 23 Yntaya
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e ndune wiazmfiwes & anafiwans1aiu 3911n15% norm Va4 Feature whazyne

aunsil (6) uaz normalize Yayawsazadneaun1sn (7) wielinsgunfmmeulsisdedu

x|l = /xT,gc (6)

)

i
Xnormalize = m

n15AALAAN Feature

[ a

mahdndendayaiiielfiludeyadunsvadunanissouiveunsos awldluga feature selection [0] lun1s

Y 9

Andon 2NFUT 22 8n51v8185T NNNTIEYsRdnualvesstuugnAndentuaud1AteaEn

Feature Selection

Model_DC_Gain
OpenloopFirstResFreq_Hz
Closedloop_FRF_DC_gain
OpenloopFirstResMag_dB

Model zeta

Closedloop FRF_zeta

est Closedloop Bandwidth GainCross ol Hz
OpenloopPhaseMargin_deg
Model wn0
OpenloopMagnitude 200hz
Closedloop FRF _tr
ClosedLoopBandwidth Hz
Closedloop FRF_Bandwidth Hz
Closedloop_FRF_Overshoot
Closedloop FRF td
OpenloopGainCross_Hz
Closedloop_FRF_Wn0_Hz
Closedloop FRF ts

Closedloop FRF_Wn_d Hz

0.00 0.02 0.04 0.06 0.08 0.10
normalized_importance

feature

o
-
3%
o
-
=Y

;nJﬁ 22 Feature Selection

JUA 23 uansBalaunsuuazdenndenvesdnsveeidainnismdndnvalvessyuu sxdunaiuiingy

A0 HlUsEANSAIMUALNAULAT 0T LARINGANTIUAINWUAY (Overshoot; OS) LAuA1AIUAL e A1d5YF 1Y

(Median; MED) ganinguilinie

Histogram of Model DC_Gain Box plot of Model DC_Gain
100 Machine_Class +
e RiseTime
SettlingTime 200
80 Good
OverShoot
I Loose
£ 150
o]
60 lDI
€ [S) .
3 !
5 100
o
=
L]
+
. mmmm BN
—————
(]
. ]
0
0 50 100 150 200 RiseTime  SettlingTime Good OverShoot Loose
Model_DC_Gain Machine_Class

3‘Uﬁ 23 IL@ne Histogram Wag Boxplot 983 Model DC Gain mﬂmii%qﬁmﬁﬂwﬁ%ﬁzuu
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JUN 24 uansdalaunsuuazdonndonveaslouuudil anwan1snauauameauivesszuuIndn s

dunaiuiinguiasasfifingAnssuvaiunasuazdrigiuiien (Median; Med) mninnguilwde

Histogram of OpenloopFirstResFreq_Hz Box plot of OpenloopFirstResFreq_Hz
Machine_Class
17.5 = RiseTime 1300
SettlingTime
15.0 Good 1200
OverShoot E
]
125 mw Loose g 1100
. @ .
[
[
- [+
5 100 @ 1000
S [
© 5
75 3 200
e
[ L]
o
50 O 800
=
0.0 - - 600
600 700 800 900 1000 1100 1200 1300 RiseTime  SettlingTime Good OverShoot Loose
OpenloopFirstResFreq_Hz Machine_Class

UM 24 uansdalaunsuuazdenndonvoslonuudnl

nnsaselaserteUsTaey

InputLayer 19
Nodes

3U# 25 wananismvualastieussamiiiesluluga Keras

nsasilassiedszamiieulagldluga Keras lulusunsuniwn Python dsuandlugufl 25 wevinnig
WUINGUTBAATDIINT aunsavilalaeivunsieasidunvodlasasnaall
FudUNR Wi uIuveslayaiun1sIATIEAY Feature Selection 911U 19 Tnua

o
o 1

Fugpunely 1 911U 64 Tviun 14 Activation Function ReLu

Qe

Fugpunely 2 31U 128 Tnum 1 Activation Function ReLu

Qe

Fugpunelu 3 91U 256 W 19 Activation Function ReLu

Qe

Fugpuneluy 4 31u 5121mun 14 Activation Function RelLu

Qe

Fugpunelu 5 911U 256 W 19 Activation Function ReLu

Qe

Fugpunelu 6 91U 128 Wnua 19 Activation Function ReLu

Qe

Fugpuneluy 7 31U 64 Tnus 19 Activation Function RelLu

Qe

3 o

FUoWNe Iuiunguranasesdng 5 Inua 14 Activation Function Soft Max
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AMNUANITADULYINAU 2000 epochs
MMvuAdnsINMITeusuduYintU 0.01
\den optimizer \un1sAumwuudTuLNIABUdLazdRsIN1938U3 (Adaptive Moment Estimation;

Adam)

HENIINAADY

Wiavhnmsaeulumawazyinisusediulunaluwsiay Fold 19nn5199 1 wanin1susediuluea laen1svil k-
Fold Cross Validation lnanisuusteyasanidu 5 Fold udmadeu luwafiunnsis Train uag Validate dataset
HAN1INAFBY HA1UYNABININNTT 90% uansitlunadaiugndeiesmensauaqunginssunisiudsulas

S¥1INg Feature wag Label Wnglulasunansenuannniswus Train set way Validation Set

miwﬁ 1 k Fold Cross Validation

ANN Predict Result

Fold
Loss Accuracy (%)
1 0.006 100
2 1.219 98.1
3 2.487E-8 100
q 5.840E-6 100
5 15 90.1
Maximum Accuracy 100
Minimum Loss 2.487TE-8
Model loss
—— Train
3 Validate
w 2
w
o
-1
0
0 500 1000 1500 2000
epoch

gilﬁ 26 LanINgAnIIUVa Loss function Tuumay Epochs

9In3UN 26 wana Loss functiont 84 Fold 3 9INNN3duNARZWI1 A1 Loss function i3uAsfl 71 Epoch

1500 FulU mndesnsiiinausaluns Train Model aunsafiansanandiuiu Epoch asle
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JUN 27 wanen1suseiiiuainugnaedveslinanisiseuivedaiadiig Confusion matrix AMHONABIYD

Tuwaiilenaaeuiiu Train Set wag Validation Set lvina 100% luvauzd Test Set Tanugneos 95%

Train Confusion Matrix Validation Confusion Matrix
Good 0 0 0 0

RiseTime

SettlingTime

Actual

OverShoot

Loose

Test Confusion Matrix All Confusion Matrix

Good 0
RiseTime

SettlingTime

Actual

OverShoot

Loose 0 0
o [] @ ° @ o [] () ° @
§ E £ S 3 é E £ S 3
3 ) @ | 3 ) 3] 5
A - I A
3 5 6
Predict Predict

JUN 27 Lanman1sAnLENIATOIININISNEY

dsunauazn1sanUsIuNa

unauilliinisdnwiieriunsAauendssdnianvesasednslnglideyanisnevausmnnnnuiuag
m3szydndnvalreuasesdnsdudoyadunn anmsAinymudn DC Gain Aildainnisszudnanualiazislouuuyii
Iganuanisnevauemsmnudduassiadendniidmanoussavsnmnisdauen egdlsfimumnsfiwmesouleign

RITUNTIWNUA 19 W151TMB3 iDANUAIUYNHBIEIUY

Y

v
o I

wadiansi3euiveaedosinsililusiduilfe Artificial Neural Network nansuszifiudssansamuesnis
Aausngninausluguuuy Confusion matrix dsuandliiiuinfinnugndesnnnia 90% egrslsAmunuaiy
Aananalun1suianguiaiesdng 1 in3esfiuansngfingsy overshoot iiuveulun usigndneglunguiniesinsund
\ilesaniid overshoot Useanas 52.4% slndlAsaiurnauaud 52% wilevinnisusuusslunamsisousueandos

Tueunan aansavhlalagnisiiiuinnuygadeya uaziiutudouneluvediing

¥
N

Joyannmfauennguasesdnsidegluenisvanuaaeu ngun 4 awnsatanldlunisnasunisdsde

'
] =

Fudndemeuazyinisdouungald
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Tassnuiidunsiamuniuledveddansaudduesulat dinguszasd fie 1) ienwunszuudiannsetind
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dwsuneddanisguaduseulal 2) efnwianuinelavesldreszuudidnnselinddmivveddanisau
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3 L] Y

vuseulal Jagtunisueduameeulatifunisuansliuisnmsimumesnunalulad wagsuluuvesaua

faa o A

fvisuuseulatffigluvuiiasuluwuiu Jagtunisdeidududussimmisideninnusuussuuooulad
iesanannsafuddldazmnlaonisuvasanauniede luenansdidnnseiing (E-document ) mMstierszuy
widlvddidnnsefindnise e-commerce MUszandivlgdvienilsde uazdunwiniumidedidnvseiindwie E-
book tharmiauduiuleflunsmenisdelusuuuy E-book Inslassnudasidumsnenide furuasiens
yownadiu violadluia (Light novel) Fsluszuvagiuusissinnmidsde uuzthmisdened vievdsdeiiiud
feuvesferu fsemanisdesenlmiluuiidounansuuniinivlednsluslunniiie fns3idudangde uay
TusTuduniisde Weifineuianla wagnssgadiidinanldnudivled duseunmsimunZunnnisinuissnis
WaunszuUsie SDLC sankuukasn1siaudeingaSutesmenivn UML daunmsimuisusesndudiuntidiu
(front end) wazndatu (back end) 1a3eailefildluniswamnusznousae XAMP Control Panel, Visual Studio
Code, MySQL, a1 PHP JavaScript

LY

Addsy: ez ladluna ez midvdidnnsednd 8da
Abstract

This project is to develop a website to sell e-books of Japanese manga online. The objectives were 1)
to develop an electronic system for selling Japanese manga e-books online, 2) to study the satisfaction of
users towards the electronic system for selling Japanese manga online e-books. Nowadays, selling products
online is showing the development of technology. And the form of products sold online has changed as
well. Nowadays, books are one type of goods that are popular to be sold online because they can be

delivered easily by converting from a book. It is an electronic document (E-document), bringing electronic
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commerce or e-commerce to apply to a book selling website. And combine it with electronic books or E-
books to be developed into a website for selling books in the form of E-books. This project will focus on
selling books. Japanese manga and novels or a light novel (Light novel), in which the system will introduce
book types recommended best selling books or books that are popular with readers There is a list of new
books released each month displayed on the book promotion website. There are product reviews from
buyers. and book promotion to add interest and attracting people who come to use the website The
development phase begins with a system development cycle study with SDLC, design and object-oriented
development described in UML. The development phase is divided into front end and back end

development tools. Includes XAMP Control Panel, Visual Studio Code, MySQL, PHP JavaScript language.

Keywords: manga, lisht novel, anime, e-commerce, e-book

unu/Introduction

wilsdeluladuuAinsediodmiunsfunimmanuifiesedasies widdadudeiiainnuduiiwazainy
aunbiftudeulddemuiu mssmidedanateduianssuegrmianlasunisuusihegianedmiveuing win
lasfifeanisieunasanefidniadeuinunevatsyssaniineulandvesfeu wildluduide lailuna (Lisht

Ay a %

Novel) Fatdusaafl @ suaseasseiuun danuadtgadanuiensnasnindalasuanudeuidus g1aunndneie

Y

wifsdomailaduildsuaufienluny fosuvdotnaraundsde dslaunatuuudensh q 10 uianuaiuds
lavlunadudsefiinannsiauivessnsnudsuvesdduiitVasuiensguuiefitsnidnduin dene
UsziaymilsnusemagUu Hudoedmiuieiulasemznguindouisenuaeladlunaviaduiiaiuem
50,000 F1 FadeilnalAgsTUN T U vesATlneny TuAn wagfuimegUELUIA A5 “lafluia’ Alaasly
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Abstract

Effective communication is crucial in everyday life, and it can pose a significant challenge for people
with hearing impairments. Recognizing the importance of communication, a team of developers identified
the need to create a web application that translates Thai language into Thai Sign Language. The main
objective was to bridge the communication gap between the deaf community and those with normal
hearing, enabling better understanding of both Thai language for the deaf and Thai Sign Language for those
with normal hearing. The project featured a group of 11th-grade students from Princess Chulabhorn Science
High School Chonburi, as a sample group.

The project was developed using Sublime Text and employed a combination of Python, HTML, CSS,
and JavaScript for web development. It utilized Django web framework and PyThaiNLP module for Thai
language processing, along with Blender for creating Thai Sign Language animations. The web application's
functionality started with receiving text input from users, which was then processed using the PyThaiNLP
module to tokenize the text into words. These words were then analyzed against a Thai Sign Language
animation database. If a match was found, the corresponding animation was sent for display. If a word did
not have a match, it was segmented into consonants, vowels, and tone marks. These segments were then
combined with the previously processed words and displayed as Thai Sign Language animations for users
to observe.

Summarizing the satisfaction statistics, the Thai-to-Thai Sign Language translation web application
received an average rating of 4 for content and design, indicating high satisfaction. In terms of benefits, it
received the highest rating of 5, indicating maximum satisfaction. However, there were suggestions for
improving the user interface and website clarity, making them more engaging. Additionally, it was
recommended to incorporate more Thai Sign Language vocabulary into the application to enhance its

usefulness.

Keywords: Thai Sign Language, Deaf, PythaiNLP
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AdnAty: Nsvieaiied wusdugunm duaSuuvasvioiien
Abstract

The research objectives are as follows: (1) to develop and design photo-sharing applications and tourist
attractions in Thailand; (2) to study the satisfaction of users of photo-sharing systems in Thailand. In this
project, we have used Visual Studio and Flutter to create an application using Firebase to store data such
as the user's name, image, and also to study about concepts and theories about Ownership rights,

photography concepts and theories.
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The analytical tool solved the application usability test with 30 subjects, 14 male respondents and 16
recipient orders from the commenters. The system work compares the usability of these applications very
much (please take 4.08 with the standard 0.79) Considering the reasonableness of the use of this application

(4.08 section test for 0.83 standard)

Keywords: Travel Thailand, Share pictures, Promoting tourist attractions
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v o

LigndsiuliiAumeannlienuuazanuminevesnsvieaiied (Tourism) didsunanevindalvianumvanel ity
asUladall “nsvieadien” (Tourism) viunedis NMsiunsvesysdnNanuilaaauinisluddnanunnis vse
a a o o Y o Sd g Y % o < a Y
nsiunsanduvinnfiendeludranundudunistinsndsanuadaslaly wasidunisunisemenares
nsviesiedilgiiensuseneuendn vien1sels wu nMsidumaiion sindeu nsiumaieluunisuastu

v = 4

v (07 nmsudstuin Finud Tedutn Wudu) madunafienising mafunaieUssguduuu maiuni

a

WodauougAfives viefion msiunaisuanidsuTausssu Wudu (tourismatbuu.wordpress.com,
2553) Tagnisviaaiisauiadsemedlne Idudssvinnvesmsveadiondu 12 Ussiandesoldd undwieadionds
{117 : (Eco-tourism), Wia o eam1aRauz3ne1n1s (Arts and Sciences Educational Attraction Standard),
wiaoafisameUsyTamans, wiawioaiioanesssumi, uwiawieudisndotunuinis, uiawieudisami
TUSIIH (Cultural Attraction), Lma'wiamﬁmL%ﬂqsumwfﬂw%auﬁﬁuma, uwndsviouilerUsziamieva (Beach
Attraction), Lméqﬁauﬁmﬂizmmﬁmﬂ, Lma'wiadLﬁmmaﬁﬁmﬁﬂimmgw, WaIoTiBIM19sTsAUTILAN

1% LAZLUAIIDUNYINETTUTIAUTZLAN N3 (th.wikipedia.org, 2564)
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FaudiAnmgnisallsalain-19 ssualddmansenuliiasusanglulssmauaznsvoniomgarsin lae
mndaya #udl 2564 srylihmanmsviendielneldsunanssnusuusdadennlein-19 Tnetifinsgiuesit Tu
Yillnwonaihinviendleineilalds 5 uaueu @niieu 40 Sruaulud 2562 fasrmelduszana 2 dudwum
30 11% w03 GDP) myszuinvestednazliilesdmansenussesdu wiazwdsunginssuinvieaiioatalan fe 1.
Wudendietlutsene wiinazausadiien ssusemaldfng Lwimﬂ{]z:ymmﬂmﬁ"awiamiaml,%yaﬁguﬁé’qml,ﬁu
%uagj'l,%"aaq 2. Wiughugunmuazguonndediatu Wunsvieadieniivaeafevandeseungnnaiu ileszes Ind

1N HeRdieIwuU niche travel (Fanatinviaaiiealanizngs) 11NN mass travel (@aunfitinvesneideyly)

v
=

wuusin 3. Wauddniumsldinaluladundediunnuazninauienasansiiunia(bot.orth, 2564) #a
seldnntivioudienlneaznaeiduneldndnlud 2563-2564 fifldadunin 60% Mndinviesiielne Fsannni
Tl 2562 fifdadauati 36% (krungthai.com, 2563) uazandeyalud WWeuunsian 2565 dtnveiiearilng
Wumnsvieafienlutssmasiuu 9.62 Suau-ads veneiifenay 11331 adeneld 4.78 wiluduum venedades
ar 108.93 WewSsuiisuiuriana Werruvesdiisinu InedmiaiiswugiBeudeu aulneuniian 3 Susy
usn leuA nsammamuas Maauy’ wesvayinwadu wasiinveaiien vmsnAdumavieniisUssiva
Inerinu 1Asan1s Test & Gol Tuguwuulisaaingy sau filasan1s Sandbox kazlaAsan1s Alterative Quarantine
fidnnu 133,903 au venedifesar 1,640.36 WalSeuifisudu rnanfsdfuresdiiiuan lagidumaen 910
gfinaglay $ovar 70.3 vasdruau dnvieaflenmameiiomn egilsfinudle Wisufsuiugasnanieatu
vod 2562 anasdoray 96.39 Fudutieiilsn COVID-19 fildszurnluuszwmelne (mots.co.th, 2565)
Fsndgmuassanszmuiinannandaiy fadunmediauiddfaduiauiweundiedu Yakyim uwey
waladu Vuledfivsdaaiunsveadien Inofigldnuannsadiogy aauivienilen  #wn fau Tamsssu
Uszindl msagiau fwn tumunns 01mnsn1siu usazviesiu lugsmes  uvan Tl isenalaesiundesesy
v3o Insdwifofiovesiuoudramsadunansunmiuaddy  woundiadu 1éde avaan aute uasdinisuus
VIAVYURIFUNN WU MNANYTIvIn MuannsssueR vuinnyenmsnisiu wuanv fausssu Wusu aiunse

'
=

Aumanun taiadu wes wuslusunm mnsgazideniy

wigadld lade again auie nsudeseasiBunves
sunm i Tasdu dane aouiifidne Tuiidne gunsallunisane udramnsawdsdugunm vWilnglifindudnses
ThasAaunidrvesgunmmielinld auansathsunmlulivioudly dase wandielaglidewesygyinidives

U

JymitwuTutlagiiu

sﬁzaLLsimiLﬁmh%’aIﬂ’“m—1933111@153’@%ﬂizwufl,ﬁl,ﬂwgﬁamaiuﬂizmmLLazmsviaaLﬁmmmzi’n JREERT
foya full 2564 seyliiamansleaiiedlneldsunansenuguusdadonnlain-19 nedniessivesh ludd
Ingenafiinvieaiisrinanlaiie 5 uauau @1nifiey 40 Suaulul 2562 Aasremeliuszunn 2 Sudnum vie
11% %03 GDPFsaniaymuasuansznufanany mwﬂmzﬂﬁ’wmﬁmwﬁqﬂagmﬁ JPnAuAILILIUNELATULEY
walAdy Yakvim Wuueundiadu fvseduasunsvieaiiod Inefildnuausadesy anudivieadies ivin fau
Fauusssu Useindl nsaziau iin dunnns emnsnsiu uiasviesdu Tusmuesudan Tual fansaslaesndes
MegUvse Wnsdwidofevasiieudransndulnansuamiuaduneundinduldie aeain aute wasdinisuds
VANYUDIFUNIN LU MR dmin Mnangsssuvnd nuanrgemnsnisiu vuanvyimusssy W fu dunse

P

Aumanun laiadu wes wuslusunm mnseazideniy

1glaaald ladne agaan @uny In1suwiesuadenved

suam wu lasiduddne aouiiiane Judidne gunsallunisane uwdraunsoudsdugunin 3@ 1o Wilaglifn
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dvansezliiasfnuiidivesgunmselinle aauansathsunwlUldvseudly dase wandnelngliudesvoeygyin

Wvasgunm
IQUsTaIRA

1. iefimnuaresnuuukeundinduutsdugunnunawisafiedluusenalng (Yakyim)

2. Wefnwianuiisnalavesldszuuwisdusunmuvawiesiieinelulsemelneg
% 4
JanLazgunInd

MnMsHLkeUndaduuusruvYjURinisueunsesdszuunisuusduguninunawisaiieilulsenalne

£ o

annsavinulaluanniviv Jldanuaunsoaiesy aawiivieaiisd 110 gau Tuusssu Ussinal nsaziau fw

Y

ununms 81vnsmsiy wiazviesiu Tugumesudan Tl fansaslagrundesiieguvie Insdmislefevesiates
udranunsasulnanguniwiuaduseundiedu 18 azaan ave uazanunsaaivanguamlUlsldlaglide
dvans mennzitannlddnsh wuussdiy ueundinduuussuu fiRmsueunsosdszuunusugUn s
vieudivalulszimelne Tuidernufinelaves gl4 Tnefifnaaouldauueundiatu d1uau 30 au Taginasing
Uspidiussdumuionelaansaulanald dail

YAUALLUY 4.21 — 5.00 BU1889 mﬂﬁqm

o

IEAUATUUU 3.41 — 4.20 MRS 17N

SEAUATLUY 2.61 — 3.40 a8 Ununang

o

SEAUATMUY 1.81 — 2.60 L1804 Tog
JAUAZWUY 1.00 - 1.80 nueds Useiian

FaawsoagunansvedeuiiieseusulaedliBmansveaeuduriadensuszliuveusazsens wus

o

paniu 3 nou fadl

nauil 1 Yeyadiuyana
- a @ aa a o
Mauf 2 ANUAMLTTdaLBUNGLATY

AT 3 UBLAUBLUY

0
v o/

aaun 1 dayanaluvasandnsazdiuyana

Y

1w ] o

DUANHUAIDYINATLUNATULNEA

v 9

e

1.

nansfinwdeyanguiiegresduunmung wuirdwlvagdumenie Suau 14 au Andu Sevaz

46.7 wandls 31U 16 AU Anduiesas 53.3 muaRu fIm15197 1
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M19199 1 91001 Fovar Y0INGURIDENTIUNAIULNEA

VHA U Jouay AR
¥ 14 46.7 2
Wi 16 533 1
3734 30 100.0

oW ] [

2. %’ayjanqu VY NIUNATNDTY

HansANYIdayanguiiegTuNANe1y wudtdlng ety 20-30 U d1uau 30 au Andudesas 100

A15197 2 31U Sevay VINFUAIBLINTILUNALETY

01g U Souay a6y
#nn 20 T _ _ _
20-301 30 100 1
31-40 ¢ _ _ _
41-50% -

111131 50 U i

EEE 30 100.0

1w o a

3. deyanguiegrsduunauend

nan1sAnwdeyanguimegisduunauedn wuldwlngiludndew/dnfnw Suau 24 au Ay

Sovaz 80 sosawluiudny/Freelance $1uau 5 au Andudesay 16.7 Awne/gsivdiuds $1uwu 1 au Andu

Sovay 3.3 MUAIPU A9 3

A15197 3 T TPUAE VBINFUAIDENTIMUNAUITN

1N U Sovay 191U
HnSew/dnfneg 24 80 1
AVE/gIREIUN 1 33 3
NUNUUTENLDNVY - - -
NINUSFIAMND - - -
4151905 - - -
Sudny/Freelance 5 16.7 2
NUNUNAINGFE - - -
3uq - - -

33U 30 100.0
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1w ] [

4. °ng’EJSr:IJ'ﬁﬂﬁ,j.ti,.l 298199 UNATUTZAUNITANEN

o ' 1 o

Han1sAnwIteyanguilegduunauszaunsAny nuddwlngifiszaunsfnweyn  seeu

q

USgay1m3 91w 28 au Anduseoas 93.3 se9aNEINI1SEAVUS QE19S T1uaU 2 au An WuSesay 6.7
AEITU F9A5199 4
M19199 4 U7 Togag VINGUAIDLNTIMUNAUTLAUNITANY)

JEAUNTFANY U Sovaz aneiu

sinaUIeyns 2 6.7 2

Vsygyn3 28 93.3 1
ganuTeyes - - -
e 30 100.0

paudl 2 auAnuTiidenaundindu iswm'ﬁLLUn‘f]ug‘UmwLméwiam,ﬁaﬂuﬂizwm"lma1. fuANuU LY
NuvaaUNAATU
Han1sAnwItayadiunsinuldauilsiduresueundiaty nuin n133nsesdusznay avay &
@hmﬁaﬁmmﬁqﬂ 4.23 damﬁmwummgm 0.81 msldafianumunzan aou 5 Aneded 4.10 drudosuu
1A5gIU 0.712 Mslidadnes e1udie fanaded 4.00 daudsauu 1esgru 0.910 msldamilaumnzas

gi891u Teaded 4.00 dundeauuninggiu 0.743 AUaNU AIn15199 5

A15199 5 AuANLENlFuTDILaUNALATY

Funsiauldnuilsdduresweuniindu szdupmiianela
(Function Testing) X S.D. Mswdana 410U
ASIATANUULNT AN @891 4.10 712 110 2
TN NTANUAUNZ AN @Y 4.00 743 1170 3
AslEFenys 81udne 4.00 910 110 3
AM59AI90IAYUTENOU W EY 4.23 817 mm‘?{qm 1
573 4.08 0.79 el

2. gunslrauveseUnaLati (Usability Testing)
namsfnwdeyadumsldnuveseundiedu wut ueundinduiitumeunslfnuiine lidudeud
AweAeTisniian 4.50 dudoauuannsgiu 0.572 ueundiaduanunsanilvangunmuazausunnls fdeds
71 4.23 drulisauuanasgiu 0.935 weuwanduanusagsuudinmusiuasfisfionuld daneded 4.17 dw

n:l' a Y I va a A ) n:l'
bUEAVUNINTTTU 0.791 LLE]U‘W@Lﬂsﬁuaqﬂiqiﬂa8@@@]ﬂ1§]8@ﬂﬂ73u1ﬁa®1@llﬂ']l,ﬂaEJ N 4.13 AUV YIUUNINTZIU
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0.973 wouldaulasuiu danaden 4.03 drulstuunnsgiu 0.615 woUaINII038ITUNITHAAINA N1 AT
finaden 3.97 daudeauu wnsgiu 0.850 weuiduusslevisedldunu frnaden 3.93 dudeauu unsgu

0.907 MUAIRU HINN19TN 6

a 1Y 1% a o
A15197 6 AUNSITNUTDILDUNELATU

sgAuANUNaNela
FUANIERENITITNULBUNAATY (Usability Test)
X S.D. nsiuana 10U
wounarduiidunaunsldau A ldudeu 4.50 572 mﬂﬁ'qm 1
waUndATuaINSATEISUNSUERIHA lAa1EA1TYN 3.97 850 el 6
weundinduaninsaguengnlawenn1iilvanla 4.13 973 1N a
LeUndinduannsnguaugRnm ez dasale 4.17 791 1N 3
weundiaduansaaniivangunnwazaugunmla 4.23 935 mnﬁqm 2
weunanuldnuldsuiu 4.03 615 10 5
weundindududsglovisodldou 3.93 907 1N 7
57U 4.08 0.83 11N

= o a 9] a wa ¢ ' o a

anunawalansidauneundinduszuudfianisuaunsesassuunmsudsiuzunnuvdeioangqlu
Uszwndlng

1. fuaNn T uTe e UNaIATY T1UNALLNA (Attractively Testing)

WIBNNSUNIANMUNINDLD A1UAIUUNTTITUVDILBUNGLATUILUNAIUNA WUTT N15IAN9BIAUSENBU
winngay aglussdvuniige luwaye ddnadeuiniiga 4.36 dudeuuu 1105511 0.633 LagN139AIN
I3 & Y a A & o A a o ] | ~

aaAUsEnoy wneau Negluseduuniian Tumengaiuiy denafefuniian 4.13 drudesuuanggiu 0.957

waRslALiuIn Are wazine 1ee innudAniu Tuseswes MsinnerUsenou wsnvas
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A151991 7 AUANNUN TN UVDILBUNALATUILUNALLNA

¥ VAN
U svinanuleaauianduvas
. g a5
waunaLAty (Function Testing)
wua wua
X S.D. Na An6U X S.D. Wa aau
A ML ANUNUNTEY F89Y "N
4.29 611 4 2 3.94 172 un 2
Vign
nsldnmilanumngan @iy 1nn
4.29 611 4 2 375 175 U1 q
Vigm
ASIFONYS 918
4.14 770 un 3 3.88 1.025 un 3
N159A7198AUTENBY ey 11
4.36 633 4 1 4.13 957 141N 1
Vigm
591 1N
a.27 0.65 3.92 0.63 un
an

2. MuANNERaNIsITNULBUNAIATUIILUNANA (Usability Test)
WaNINTIANUTRINET ANUAIUIIEADNTTITIIULDUNAATUTILUNAILINA WU eUNALATUEIUNTD

anilnansunmuazaugunmla egluseduinniign lumeawe Sanadefiuiniign 4.57 drudsauuuinggu

0.646 938311 weundnduiivuneunisldau Mie lududeu fAnadenuniian 4.50 drudetuuninggiu

a a o a

0.519 uazkoundiaduiituneunisldam fde ladudou ogluszduanniign lumevds feadofiuniign 4.50
drudonuunasgiu 0.632 uandlidiuin inamne wazmands Trenaldlalueundinduiifunounsldou fie
Ligudou innniunene Ssaenndesiuauidosves afiss unaunIszna (2558) liAnwiTes Jedeidnasony
filatoAuduaruinsiiun19B AN LN TLAINNITIATIEY Jayalpgniiasieinisanneeanvaunuintdafy
AuesAUsznauveduanmunsy Jadesunisiuianudesenisldinuduaniunsy uazdadermunsadesniungy

999 slinanan1sinduladedudn waruinsHIunBUaRILNTUNSEA UTBAAYNI9EdR 0.05 Tnadanudunusids

uin
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A151991 8 AUNTLTINUVBILBUNALATUTLUNALLNF

3 . 5 . %8 N
Aunsinuldnuienduves
waUWaLATU (Function Testing) mswda nsuua o
— G2 T a19u
X SD.  wa X S.D. W&
woundinduiduseunisliomd 450 519 wn 2 450 632 anign 1
1o lidudou fia
woUnAAduaUnInseITunIs 4.21 802 N 4 375 856 Gl 5
wanaaliviatenIw fia
weundinduanansaguengnla 450 650  wn 2 381 1109 w1 4
gann1tlvianlel fia
woUnanduaunsanduiu 4.43 646 N 3 3.94 854 N 2
HAnAsIwasEAnmaile fia
woUndAtuaIIan VAN 457 646  uN 1 394 1063 3 2
sunnuazaugunmla fia
waunaLaduldemldsuiu 421 579 w1 4 38 619 ply 3
.
weundindudulselovise 4.14 770 an 5 3.75  1.000 11N 5
Al
37 434 0.67 WN 3.85 0.90 4N
fign

AN HUNISIVY

LeUndleduuusruUU RN sueuasesdsruUNsuUsugunmunasioaiiorlusemalng Wuweundiady
felFdmsuutsiiuguanunasisnfiedudsemalne Tnodinnsudsszianvesgunmosnidu 6 giina laud
meawmile manziusenidsanie aanziuan aanans aanziueen uaznnald

N1390NUUUIAYTINYBITLUY

dnwarvesueundinduuusruuUiinisueunsesdsyuunsuUslugunmunasisaiioalulssmalne 1y
woundinduiiliszuugiuteya Firebase 1iunldlussuudansgiuteya lasazdniivdoyavosldauuazdniiv
Foyagunmmuesilinuisulanasinmaeundindulasinmsamedeussiifernuusing teanadunsly
uweUwdadu Feldnudesnaduseuneuivazameideuldauls uazdldnuausanalian (gnla)zusuidu

gounsenafanudlinuiuduniureuldviu uazdldnudausaduivangunmunasisafieslulszmealnels
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FrazuusnyarUniserduiAlonuginiavesguiianen ndingldnulasuivansunmluudimiadimmne

'
=,

yhmsavdeunugnAesesgUnn 1wy Ssusuiilivenzaividelsl mndigusuitlimunzauynagiann agsins
uiaieuludagldnu uasvinsavsuamiduiud Snedailssuuuuzinismegidosiudmiviieln faziideya
nstegUtandesiivauarndesiefiorioduuuamilunisdiesureslduiielnaidnge
n1seanuuulusuNINUsEENAUNLaUNEIATY
Tunsesnuuy weundiatuuussuuUfiRnsueunsesdssuunmsutsiugunmuvamisaieluussmelne
auszneulumeuszamvesildon 2 ngu tiud flénu uazdouaszuu Tnsusaznaguildam asddvinadldnu
funnsnaty daleluil
fldau
- amzifoudldnuneunuieylvildfmun
- uansmuAniuldsUunmueslisy
- sulwangunm
- augusUTinas
- ATilvangunn
- gifeyaluslid 1wy senifnsy senfdsinny  sealnad wazUsRgunsuvan
HAWATZUY
- a519aeUgUsUREldnuinssulnan

Y Y

- Iamsteyanldanu wu audeya wilvdeys

U Y

- damsteyangluweundintu 1 Wiudeya auteya uilulaya

= o v o v
FIUNTITHEANITIYALLDYANNYIVDINUIEUUNIU UTenaunie

List of External Entities, List of Data wa¥ List of Processes

swmtendndinesiiaduna TWMINTAUIUNTT
(List of External Entities) (List of Process)

1.HAuAT=LY
AR}

5 1.awWedivu
2.1y

2 el waiati
3.8 maeyn
4.udgtmwisy Twan
5.A79A0uUMYW

wmstaya
(List of Data)
1.faund i
2.Houapuas=uy
3.fayagumu
4. Toyannmu
5. fayagindudna
6.fayavanTwed
7.Hountangny
8.foyaniluangmw
9. FayauhuAuAnil

UM 1 MemsTeazBeniiineitosiussuuau Besenausie List of External Entities, List of Data aw List of

Processes
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aa o

AINA” U ll‘Vi']’JV\EJ’]a&Jﬁ’JLlG]ﬁGl

AzEInvlaldununnnsEuatayalun Tt EaTURBUNITTINNUYBITTULLALIATIEY S1uauBend

Y

WneteeiuszuuulaaanIn

sﬁ%’ﬁﬂu

-Towai 1
-Tauastinw

mm’mmmmmu
-TowamniTangnw

(

0

-Toyannuaszuy

1%

-Tauastnmw
v v

.

o/ - ﬂlf - altey
MyWALawaAlATUUUTsUUUGUA
m'iLLaumaﬂmmumiLLmﬂuﬂam

3?Jﬂ’]WLL‘lf‘iﬁ\mEl\]Lﬂtl’J

/ -ﬂagﬁgﬂmw

A

LaTsuy

=
‘-_DEQ

-tlaxadf i

_v 2

toyarAnam
-Toyarduinau
-tlasjotion Iwad
-fayagnle
-tayjammiTwanguniu

JUN 2 ununMUTUN ( DFD Levei 0 : Context Diagram ) NMsWainkaUndintuuussuuuiinmsiounsesisyuy

nsuustugunmunasieaielulssmalng
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Process Decomposition Diagram

MWL WAATIUUTzuuU UM SUaUATaUAT:UUM TUthetlu
1 | 'ql
sUmwinawisniiva Tutsandlny

1
-
AWzlUyd

2
uARINLUWALATL

3
U nangdnm

4
nangUMwitey Tnan

5
ATINAOU UMW

U1 3 Process Decomposition Diagrann1siaiuieundinduuussuuuiAnsieunsesdseuunisuusdugunm

wawiawnelulsenelne

160



NMUUTERANINTIEAUNAMIUAER 2023 ATIN 5

o

“uipnssunarlganuseivgiensnulugafdvia” o winerauaiunde

ununNszuatayaszAuil 1 ( DFD - Level 1)

toyay it —
foyngumu 1 Sk bl D1 | toyarTiiu
aunedou foyagtnu
\ / foyagunu
Hoyaiim toya T

A
-fayagunm N D1| toyarTitu
v ayagtnu

v Gy
~Hoyaven Twai L v
-foyavangnle e 5 ¥ ~ D4 | vy
v v va
¥ DuaNMAAnA -
wm;ﬂ“m}mﬁ . uammthual — Toyodnineu
-touauARIANUARLAL )
il fiayavan wai >
\ e m toyavon wid
T auataAgn1e

D7 | foyavangnTa
Touamninangunw
A L] 3
D%au"ﬂmiﬂumg‘ﬂmw
tayaudhuAMARITL
L] [ - o
D9 | toyaudnvpuAaiu

9 —_—— .
IJEILI“E?'TJHTN 3 togagtinu
2 o -4 ¥ L
byt | 1 @Twesguow . foyadflfinu HpuaT=L
|
~foya 1t fayarfTim 1
-fonasumw
-touevangnls /—VL v b1 fj’auymﬁﬁ*\ﬂu
Ohadl 4 toyagtnw
~FowanmiThargunw s — Fonastlm
Soyeushoaridndy | uahogummwiioy Twan faavongnls B v

~— D7 |foyavangnle
N
toyanninanglnw D:

D8 | toyantnilnangunw

toyammiluangimu
v " v - 4
uaqm@‘ln’m D9 Ual‘J'ﬂLLﬁ/ﬂ\]ﬁ'ﬂlJﬂﬂmu

- -
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n13595U18N1TUTENRaNa (Process Description)

M15197 9 N1585UNYNTUTTUIANATDINTZUIUNST 1 aangtUeudn by

Process Description

System : wouUndAinduuuszUuLUURnsuouUnsesRsruUNMILUITusUNMUMATiB e TluUsendlne
DFD number : 1

Process name : aangiigy

Input data flow : Teyarldanu Jeyagauaszuy

Y

Output data flow : Teyagldnu Jeyagauaszuy anslunisldau

Y

Data stored used: Jayagldnu Jayarauassuy

Y

N N (< =) v a o
Description : [unszuiunislunisameifeuldnuneunaindu

A19799 10 NM59BUNBNITUTTUIANATBINTZUIUNITA 2 Lanut e UnaLadu

Process Description

System : weUndinduuusruulUansueunsesnszuunsuUstugUnnuasieuiielulsenalne
DFD number : 2

Process name : LLam‘ﬁagaI‘UiVLWa(

Input data flow : Teyanldau Jeyaginau Jeyamdsdinniu Yoyaeenlned

Output data flow : Teyaldauy, Toyatdfinnu Teyariddianu Joyasonlnas

Data stored used: Jayagldnu Jayaginnu  Jeyardwinnu Yoyasenlned

Description : \unsyuunisndsanivhnmsamadeudildnuads fldfeedlusiidelidmsuiudeya

VoL

164



NMUUTERANINTIEAUNAMIUAER 2023 ATIN 5

aa o

“uipnssunarlganuseivgiensnulugafdvia” o winerauaiunde

M19197 11 N1595UIEMIUTEINANAYRINTEUIUNSN 3 dUlangunn

Process Description

System : wouUndAinduuuszuLUURnsuounsesnsruUNMILUITusUNmUMATisuieTluUsendlne
DFD number : 3

Process name : §Ulvangunm

Input data flow : Yayazuam

Output data flow : Toyaunm  eyavealnas

Data stored used: Uayasunn Yoyagonlnad

Description : \lunsyuiunistunisduinangunmvienduinlengldnuldinistuiinduentd

MeluaIag

M19199 12 M3eSurensUszanaraveInszuIunTi 4 uansgunindulvan

Process Description

System : weUndinduuusruulUiAnisueunseenszuunsuUstugunnuasieuiielulsenalne
DFD number : 4

Process name : La@nsnilvaIgunmn

a

Input data flow : Tegagun1n Jayaniinia

RVARRLY]

Output data flow : Toyaginia Jeyagunn

Data stored used: YayaussLangilnia

Description : \unsyuiunsndsanyinissulvanguiase Meiivihuansuygiinis Wigldnudenduivan

AUHINIATBIFUNN
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Process Description

System : wouUndAinduuuszuLUURnsuounsesnsruUNMILUITusUNmUMATisuieTluUsendlne
DFD number : 5

Process name : wansgunmeUlvan

a £

Input data flow : Yeyasunm Jeyaniinin Jeyasealnad

Y Y Y

Output data flow : Tayazunmn

Data stored used: Yoyasunn Teyaussiangina Jeyageonlwas

Description : \unsyuinlunsuanssuninsenduinleuueundindu
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Abstract

The purpose of this research was to study the condition and potential of the members of the network
of agricultural products and outstanding products in the district by communities in Suphanburi Province. To
develop and analyze a network of agricultural products and outstanding products in the district by
communities in Suphan Buri Province as the information for planning and decision making in the provincial
planning and the basic information for investment and product development to increase competitiveness
in the market, and also supporting academics of Suan Dusit University to use it as information on research
developments and innovations that the university has conducted in the area To evaluate the results and
be used as information for further research and innovation development. The study found that community
enterprises and community enterprise networks of Suphanburi Province that were approved for registration
lacked information updates, so their status was unknown. whether it still has operations or not for
information on OTOP products of Suphan Buri Province, OTOP products of Suphan Buri Province have online
sales information without directly categorizing information related to agriculture.

Information Systems for Agricultural Networks Management and Outstanding Products of District
Suphan Buri Province arises from brainstorming the related organizations/agencies and stakeholders who
will benefit from the database. In database design, this system support data recording, working groups,
officials, and administrators at both provincial and central levels in case of data processing and up-to-date
information report. However, the data from canvas model that should be increase the management
potential of the agricultural product network and the district's outstanding products in Suphan Buri Province,
allowing the agency to know their personal information. products and services, address, telephone number
way of doing business Channels to contact customers and including the real needs of the community
enterprises in what areas they need assistance from government agencies. The system users were satisfied
with the system at a good level and the system designed has a good level of utilization efficiency (X= 4.50,
S.D.=0.29). From a joint meeting between researchers and agencies in the area, the meeting considered that
the data of all such agencies should be developed together on the system by broadcasting on server
computer of Suphan Buri Province and conducted the online training course for government personnel and

farmers networks in the future.

Keywords: Information Systems for Agricultural Management, Agricultural Networks and Outstanding

Products, Suphan Buri Province
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Abstract

The research aims to 1) create learning materials on waste management Using virtual reality technology
Metaverse for students of Suan Dusit University 2) to evaluate the learning achievement of users 3) to
assess user satisfaction. The waste management learning material contains knowledge of waste problems,
impacts, waste segregation, waste management processes, and 7 R. Research found that the learning
achievement on waste management was increased 20%. The average satisfaction was at a high level
(X = 4.34). Inconclusion, this learning material grains knowledge of garbage management and user are very

satisfied.

Keywords: Learning materials, Garbage, Waste management, Virtual technology, Metaverse
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Android Application: Household Waste Management
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Y
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1% 1

WAl #519ANAEAINIAN UK L9911 A1SWRauLBUNALATUlTN191 Dart way Flutter SDK sisunuulusunsy

Y

[ £%

Visual Studio Code dan3g1utoyanie Firebase Aauziiaunlanniunmeaasdduoundindunisinnisveande

Y

' o

Hlunsadeuiivauniufunguiiess s1uu 35 au anduthuadldannisussduiemesisemadnnugiu i
Yovay Anadouazdrudonuunnsgiu nansuszifiuanuiianele wuin glénudeufiaeladenisldanu
weundiedulnsnmsmegluszduainniian (Anads 4.26 dudsauumnasgiu 0.800) WeRinsanusasiu wuin
seduandian 2 f1u leua sunsvieunailiidunsimuanudesnisvesly (deds 4.3¢ daudsavu
Mg 0.745) funseeniuukeUnAlAd (Auads 4.29 dmidsauusnnsgiu 0.932) uazseduann leun sy

nsiuselevdsienldau (Anade 4.19 duudesuunnsgiu 0.765)

AdnAny: veundeldluaiaseu, N13dnn1svesndsly, woundaduuussuuujuinisweunsesn

Abstract

The development of household waste management application on Android operating systems, this
research aimed to develop a household waste management application on Android operating systems and
provide knowledge of garbage sorting or creative inventions from waste. Application capabilities are a user
being able to retrieve the method of household waste management, a guideline to create inventions from
the waste, a guideline to reduce garbage, and a smart display from the convenient location of waste and
services store. The application was designed and developed from Dart language, Flutter SDK, Visual Studio,

and Firebase. Then, an implemented application and collected data from 35 samples. The collected data
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was analyzed from the percentage and descriptive statistics, users were satisfied from the highest level
(mean = 4.26, standard deviation=0.800). Additionally, the highest level of 2 aspects; a functional according
to user needs (mean = 4.34, standard deviation=0.745), an application design (mean = 4.29, standard

deviation=0.932), in high level was the user benefits (mean = 4.19, standard deviation=0.765), respectively.

Keywords: Household Waste, Household Waste Management, Applications on the Android Operating System
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1. aunsaliueiaws Usenaumy

1.1 inSespouiumesiifnndnunedel
1) wiheUszulana (CPU) AMD Ryzen 7 5800H
2) AnuiadynuniRnn (Clock Speed) 3.2 Ghz
3) ANUYVBIMIIYAUIINAN 8 GB
4) uInANgEsalasIl 1 TB

1.2 indesmnselnuifnnudnuneded
1) ni99uaAINa Dynamic AMOLED 2X 24-bit (16 81ud)
2) syuuUdura BueUszaana Exynos 2100 Octa Core
3) anudadeyIuninn (Clock Speed) 2.9 Ghz
4) ANURURIILANNIMEN 12 GB

5) unANNYesalail 256 TB
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32829 3 : M50ONULUU (Design)
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Abstract

The Application Development on Android Operating System: Pets Information Management System,
has been developed with the following objectives: (1) to design and develop applications for pets’
information management (2) to study the satisfaction of users towards the developed system for managing
pet data. Tools were used to application development. Tools were used in developing this application
include Android Studio for application design and development, graphic design programs for UX/Ul and

logo creation, and MySQL for storing pets’ data. The research tool was user satisfaction’s evaluation form
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collected from 30 pet owners. The research results showed that the satisfaction of users with the
application's functions is rated with mean of 4.53 and a standard deviation of 0.70. Additionally, in terms

of the ease of use of the application, mean is 4.55 with a standard deviation of 0.70.

Keywords: Application, Pet care, Animal hospital, Pet vaccine, History of pet
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Abstract
The purpose of this research is to study and compare the effectiveness of predicting customers
who are likely to default with the bank using credit card transaction data sets. The data was divided into
two classes: the normal debtor class is a group of debtors who have not defaulted on payment with the
bank and the unusual class of debtors is a group of debtors who have defaulted on payment with the
bank. The tools used by the researchers were Weka. To compare predictive performance, the researchers

selected classification techniques including Logistic Regression, Random Forest, and XGBoost Classifier were
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used as tools for model development in Supervised Learning, which is Machine Learning to learn data. Then
all data were separated into Training Dataset for model development and Testing Dataset for model testing.
To compare the classification efficiency, the statistics in research including Accuracy, Precision, Recall, and
F1-Score were applied. The comparison results showed that Random Forest model had the highest accuracy

at 0.67, followed by Logistic Regression at 0.58 and XGBoost Classifier at 0.40.

Keywords: Machine learning, Supervised learning, Classification
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ﬁ’jﬂug‘ﬂLLUU‘ZJENﬂ’]ﬁ?’]‘iSﬁuLLUULﬁmﬁf’m’,}u Prsrfunuuinedusi viensioutissiutnaiasin deinsasie
Tudagtuiilviidenvainvanesusuy wazvainvatgyssian nsasinsmsiashnadotdiuiudeadiiennnddu
Fovinliaudouluaiuanldirenutnsiasindifivann ety Fuonarslunisadasdnsinsin Wiiowuead
Juiieurdevisdeduseaiudounelu 3 ifeu Aannsnadastng insAnldud uagdisessuiuyanaiivihau
Tunannnanendn dsliingauendnlnufannsoainstnnasiald uay feodeulunseyd@utuiiamise
vldazmnuazsanisannd du Tnglisndudesdindnnindiuseiu wasdnsiasiauiads suandadlifouls
Tunseniuansssadeuusniduagasssudensed nsuanavuunazauiisuansuani vessetaniednatida

sinee) tuaduanmeman fvilissanvudinlngiuunldienidasesiaununisldiemetuean Wudmuun

P
=

B4ty

winmsiiviavesmsldaneduaniutnsiasin saiulntusgiesans v lgaudulngiuunldane
HuURsAsAnwunstszdumetuan Sadidezdsiibidaudulngiinnvasainuassiaialunislding
wndetu uadseliAndamisng q Snunnne wu Jymvinkineliiaeselduterisenimide swilownan
sl flosau ifuanuanmsalunisfiasdrssituduldfunesuians euidsiyadunisfnyiwes
Wisuifleuuszavsnnlunsvuwegnuiifdlenalumsfistiadrsenitumesuians Taglummeassihdeyans
vigsnssvdudevnsiasin nunasdoyaastsuzaniules https:/www.kagsle.com u1ld nsuustoya
ooy 2 ngu IduA naugnuiiund fe ndugnudililifinisfadatiseiunissums uasnqugnuiiliung e

naugnuilndnisiiadatseiunesunnis
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ad a v
VIE]‘UQWLﬂEJ'J?J'ﬂQ

watlawmiiasdaya(Data Mining)

msvhwiiesdeyadunszuiunislumsdumsuusuulugadeyaruinlng lngldiSnsvesnisiseuives
\A0s adR uagsruugIuteys maviiissteyadutuneuitmslums madumanuilugiudosa’ (Knowledge
Discovery in Databases - KDD) n3viwniiosdayaidumadaii ofumsuuuy (Pattern) ¥9991n7 0y ad119u
umealaesalulfi Tnsldduneuisanivada n1sdoudvonaios wagnsisuuu vieludniemuinish
wilestioya fio nszuumsiinsyyihdutoya (aednluajaziisiuaumnn) Wefumguuuy wwimne uazaruduius
fouaglugndayatu Insedondnadd n1sid madeuivennies ussvdnadinmand

watlan1sduun (Classification)

wedansiuunidunidduismsinneideyaidneglulumauszian Supervised Leaming Model 39
Juduazdodl Target Lidmsulsiia Model 13813310 Input Data Wi emAmausenuInIY Target 7ildnaenly
nadnsINNTIAsEsidayasie Classification Model azegluguuuuvesnmsiuundeyaiielsilddneudidy
fuden wienqudeya fAee19ves Target voswuuTIans 1 Yes fu No, 1Huiulididu wiedunqueimauindu

& A ngal B vi3e ngu C fagu 1

U7 1 msduundeya

a a 4 . .
WMAUANISILASIZUNTaN00Y (Regression Analysis)

a I3

wallan1sdeszideyauuvanassidunisadisuuudiaemisada nsdesizinisanasslaedl
nsruIUMIMNERRdmTuNTUsTINMANAITUS SEnIsiILUImuLafuUTBasrag1adoenilain JULUUNTS
TATERNsanneeinulesiign Ao MIannsuldadl InsvsnuiduiinssiudeyaunigamunuAnIetnaans

g Aegun 2
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3UN 2 Mylnseideyauuunnney

walan1519n15anaula (Decision Table)

v a d aa - S v v 2 A & = P
m‘imﬂﬂﬂﬂﬁ]LLUUGHTNL‘LJWH?N 2 Up Iﬂfﬁ/]LLﬂ’WNﬂ']u"U']EJL'UUNEJU"LGULLagLLO’JU@ULUusqﬁagLE]EJ@SUENNEJU"LGU

Iamuaneu ausefanssuimuafidlunisuszanana wazngeing o Mdudivuanalunisnszifanssuduy

SUM
Y

>e

Recruiter o] 1 4] o a
Manager o] 0 1 o] a
Admin a o] 0 1 Q
Super Admin ] Q 0 [s] 1
I = - = B
Candidate data - view only view only view and block |view and block
view only/ edit
User account no access No access own edit edit
Manager account no access no access view only edit edit
Permissions
account no access no access view only edit edit
Admin account no access ne access No access view only adit

JUN 3 nsdndulanuunias

walla Random Forest
waila Random Forest LJunilslunguueslunaiiisanin Ensemble learning fifindnn1sAenisingu
lunafividouiunaie ) A3e (Mang Instance) vudayayaiiediu InsusazasveinIsinsulzdondiuvesdoya

Mmsuldndlouriu udnonsdndulavediumamatiuinininiuii Class nugnidenunniign fdaguil 4

o

E‘Llﬁ 4 mMsindulanuunisng
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NINFUN/Overview and collect idea

1. in3esilenside

1.1) Tusunsy WEKA TlunsiiasgriteyauazyinnisiSeuiveanios (Machine Leaming) Instawngly
nsdangu (Clustering) kazn1suenUsziny (Classification) ¥astoya

1.2) Lwﬂﬁmﬁii’ﬂumiﬁhmﬂ%’aaﬂaﬁ 3 wada lawn wadan1sdwundayalneds Logistic Regression
wiadlansTuunteyalagds Random Forest matian1sdwundeyalaeds XGBoost Classifier

2. Funsusiiiumsife

2.1) vhanudnlauasAnwinadanisiuundeyalunisiumiliodeyaiionnadaiimunzalagns
Ansesimnuidsdumsindndiszvegnimegsnssumsdudeuayinsiasin

va o

2.2) ihanudlagadeya fIdelddnidendeyaaingutoyaniius Credit Card Fraud Detection Fadu

Y

yadeyanltlunimaasuuagiiasginnudeddunisintdniissvegnameginisnsdulowaydnsiasin

AN5199 1 YauazAwUavadkannsin

A0 %o Attribute Ala
1 SK_ID_CURR walofivasduidefogis
2 TARGET fuusitmng @nénfidhseiuandn)
3 NAME_CONTRACT _TYPE msszyhRudiduduasvionyuiou
4 CODE_GENDER \WAYDIgNAN
5 FLAG_OWN_CAR é‘?qmamuwwﬂqﬂé’ﬁluﬁwaaia
6 FLAG_OWN_REALTY ﬁgaﬂ'wamuxmﬂgﬂﬁﬂlﬂulﬁ]’wanﬁmﬁaLW\Iam
7 CNT_CHILDREN Suauyasiigndngl
8 AMT_INCOME_TOTAL yeldvesgndn
9 AMT_CREDIT uInATARYIRUY
10 AMT_ANNUITY Funadug
11 SK_ID_PREV ID weuesAnAeuw MAdesiududluiegiswea
12 AMT_APPLICATION andmawesinwilusluluaasediiou
13 MT_DOWN_PAYMENT Frsvdumaidloasinsadsrou
14 AMT_GOODS_PRICE sendudiigniee (il luluasfasieunth
15 WEEKDAY APPR_PROCES @ﬂﬁwaﬁﬂﬂui’uimaaé’ﬂmﬁﬁm%’um3aﬂﬂ3ﬂ%y'qdau
16 HOUR _APPR_PROCESS STAR Qﬂé’waﬂﬂmaﬂwém%udawﬂwﬁﬂssmmﬁ%ﬂmmaﬁu

2.3) asrauuudnasslagldlusinsy WEKA wagidenldinaila 3 madla A Logistic Regression, Random
Forest wag XGBoost Classifier

2.8) YszdiunauaziUSsuifisuuszansnmuuudians arfildnisiaussdndam fe Awisads laun
Accuracy, Precision, Recall wag F1-Score

3.@0ANtvlunsIe
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MsUseiiulszaninmussuuusians (Evaluate) n153nUszanSnmussnisiauuuusass dWedssdiu
UsEANSNINVBINITHAILILUUTI88Y tnen15ty Confusion matrix Ima@‘ﬁ'm Accuracy, Precision, Recall uag F1-
Score @3 Confusion matrix azdnwaiziiunse mndeyaiidesnsduundl 2 Uszian fio megn (Positive) waz
eRn (Negative) Ineisnazaulafinn F1-Score 19 Positive class 1dundn iiesnldidudrinanuasaves
wuudiaes Iag Confusion Matrix aziidnwaizdsgud 5

ANANINAT

ANNISVINUTY (Predict) True positive(TF) ‘ False positive (FP)

False negative (FN) ‘ True negative (TN)

3‘1]17; 5 Confusion Matrix

P

N3UT 5 lainisviune 2 Yssam nadwsvssnsviunesiomafidululy asiiiammn 4 a1 fwigluil
1. True positive (TP) #ie Msvinuegnuiiiislenalunsiintadise gn

2. True negative (TN) fi® mi‘v‘hmEJ@Jﬂm{“jﬂﬂaﬁlﬂﬁﬁmiﬂmﬁﬂﬁﬁz an

3. False positive (FP) #io msviuegnuiiiisomalunisiiatadisy fin

4. False negative (FN) filo n1svihwegnuilunaviliilasinisiintingise Ha

nUUIAAlAR1N Confusion Matrix snAWINMUsEANSA LA Aswaludl
1. A1A21413 (Recall) An ArAugndevasnsvinuegnuilfsilenalunisiadngised1ass Wisuiy
FunupiweangMsaiiansieLarietuasrinduais Tnegesildlunsiiniaunis
TP
Recall = —— (1)
(TP + FN)
2. ANANYNABY (Accuracy) fia ANANRNABILAYANLLINENTDUUTIRDY InegnsildlunisAiuin

AIFUNT

(TP+TN) )

Accuracy = —————
y (TP + FP + TN+FN)

v o
A al

3. AinAuuaiugl (Precision) s nsiussuiigunsviuegnuiidlenialunisiadadisednase um
AinTwass (TP) Wieuiunsiunegnuiindlenidlunisiadniiseinase uideiievuliass (FP) lnegnsildlunis

ANUIUAIRUNTT

.. TP
Precision = ————— (3)
(TP + FP)
4. F1-Score A AMRAAYIENINGAN Precision wag Recall tiialdlun15inauaIunsavewuudiasd 1ng

gnsldlumsAuinisauns

F1 — Score = 2 * (Precision+Recall) (4)

(Precision+Recall)
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NaN1SANEINIBN1T8AUTI8NA/Results or Finding

devhnsuanawavesfeyalugUuuuvesaedii ssmulaindeyalilafinisnsyanedvestoyaid Joyadn
wUsidmuneves Positive class UsUuagiudoyaduusidinunediiiu Negative class villaanunsauyanen

Positive class uaz Negative class anainfiuldagedniau fsgun 6

B0 B0
& -]
40 1 40
20 1 mn
0{ el B
-0 -20
40 -4
H01 e Positive I 1 e Positive
-804 ® HNegative _ED ®  Negative
! T

y v T T T T T
-1 75 50 25 o = =0 75 o 100 75 50 2% o 5 50 75 100

JUN 6 nsuansravesdeyaluguuuuresaeils

Logistic Regression

Random Forest XGBoost and Re-weight

TFue label
Tue label

Fue label

0 1 0 1 0

Predicted label Predictad label Predicted labsl

5U#1 7 Confusion Matrix ¥@amsimuILuUIIges

a

A o w o o ° o g v ° A vee a am A A
LiJ@u’]“UE];J”ﬁLW@WU“NWIﬁUﬂ'ﬁWGNU']LL'U'U?]']a'EN VIWIMLL‘U‘UmaaﬂﬂmmmﬂisawﬁiﬂﬂuﬂazmLLﬁﬂlJLWENWEJ

Y

°

sansilUlglunisdwunusazaanaeanainiule nsUSeuisunareInIsiaILILUUINIaDY PunsiUSsuieu

Accuracy, Precision, Recallia e Fl-Score ¥%7 19 UUT1a03 Logistic Regression, XGBoost Classifier tha e

Random Forest aglasian5199 2

M19197 2 Wiguigunan1sIuundeya

Matrix Logistic Regression XGBoost Classifier Random Forest
Accuracy 0.58 0.40 0.67
Precision 0.42 0.35 0.54
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Recall 0.63 0.95 0.25
F1-Score 0.50 0.52 0.34

MnuaNsANINTRRLIUUTIaeieldlunmsvhnegnuiinilenalunsiadatiseiunissuinis ag
nslvatianig 9 WelTeuleuUszansn nainn1saLILUUIIaIUBINaIs8anasniy asnuIImaAtAIsN1sUTU
AUl aunavesdoyafie3sn1s Under sampling wetunldlunisusuanuldaunavesnisimuiwuuinges

a

S3UNANgR nAlla Random Forest lviAnAMMLILEsIgAaIN 3 InAllAf

Y

AN sVl UUT A ladUsyan
TohunAnwsesasunlaunivaila Logistic Regression waginain XGBoost Classifier Inefin1nuudugisovay

0.67, 0.58 wag 0.40 AUAGY

unagu/Conclusion

v
[ o

nsneianudssesgnuilunisindadise Ysenaudie 4 duneuldun 1) tuneunisianudila

wazAnwinadanmssuunlunisiumiiosieya 2) funsunisianudlagadeya 3) funeunisasrauuusiaes
uaz 4) fumeunsUssiiunauazUTsuifiouussansnmuuudians nsiiessiaudssesgnuillunisiiata
15¢ Inginaiia Random Forest TAAamiuggeignain 3 madeiildiandnu lnedanuusiudiisosas
0.67
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nmswSeuiisumaialunisiuuniiaiinuuaziinlufine
argwmalian1siunlunisvinmilesiaya
Comparison of techniques for identifying poison and non-poison mushrooms

with classification techniques in data mining
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UNANED

I8N

o

ngUszasAlioAnwiUssavimmussmadanssuunlumsiinilesieya waziilenSeuiiio
Usrdvsamvssmsduuniieiifiwiasbififi in3eslefililunisduundeyagiuvuvoadinifivuaslaiffiy 1éun
Tsunsu WEKA Tngldinadanisduwunlunisvinvilosdeya 3 wada laun wafla Decision Table nalla Naive
Bayes Waginafla PART Decision List titoduminadiaiinigalunisduunivisiiivuas iy yadoyavedinii
wazhififiv gnuvaluyadoyasenduuyasewus (Training dataset) wazyavadau (Testing Dataset) f9838n13
10-Fold Cross Validation 1nuussifiutssansamn1ssiuundae Arannuusiugh (Precision) A1szan (Recall)
Waz A1 F-Measure NANITNAABINUT WUUSIa0In s muniad ivwazlifiiwildinada Naive Bayes fien
Precision g9aa 715088z 76.90 50sasuldun madia Decision Table fiA Precision 7 $o8az 62.70 uaz
naLUSEuUisUNT AT ERLU U aeInssunindiivuarldfifie wuiwuusiaesiildvnaila Naive Bayes 1
Precision Qﬂ‘ﬁ'qm
Ardnfy: medianisdwundeya nsvimilesdoya winfifiy lififiy
Abstract

The purpose of this research was to study the efficiency of classification techniques in data mining
and to compare the efficiency of classifying poison and non-poison mushrooms. The method used to
classify both poison and non-poison mushrooms was the WEKA. 3 classification techniques including
Decision Table, Naive Bayes, and PART Decision List were used to find the best technique to classify both
poison and non-poison mushrooms. The mushroom dataset was divided into a learning dataset (Training
dataset) and a test dataset (Testing Dataset) by the 10-Fold Cross Validation method. The statistics used in
the research were Precision, Recall, and F-Measure. The experimental results showed that the highest

accuracy was the Naive Bayes technique for the classification of poison and non-poison mushrooms,
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followed by the Decision Table technique with 62.70 accuracy and the comparative results of the model
analysis of poison and non-poison mushroom classification showed that the model using the Naive Bayes

technique gave the highest statistical mean percentage.

Keywords: data classification, techniques data mining, poison mushroom, non-poison mushroom

unu/Introduction

Usenelnefulszmadeeglundoutu Soilfausonudiavannvaesia suiadafififviovane
yiauiertu Winduuadusiuanssaumiiduaasis Tlautuiuasimardeuisios fussguazianiu
uanandifasnsaneitugenalvarsemaudazsiafunninaiy windsdarsomsdneludindusslon
Prefueyyadas vraste uriuunds slumaihnuvessruuineg uasUiuaunavonitluienie wu Sovs
fueyyadasy uazdunise nazdunsinuesszuugiduiuresime dquilumsanauduladin s
Huemnsilimuaudwiin iesnidedunaeis gaulufedulsommsuasisiu aunsofutsemuiruems
wanidednindoonmsiiilutugs (uayBan usena, 2564) egrdlsfinu iinRvuasiiniuusenuldonaiyunss
adoadeiusihlsinuilizdnvdeswinlifansal Audafifiivansuussmuawinlndedin e

Tuthsngrulussmalnedutisiifiednisasyidulag mldie Sadudieudoufudieniuusenu
agelsfmuiavateviadfviininsuusemud1liudronnindunseddia ﬁzy,mﬁ'ﬁwﬁ’@ﬁ'awmjfﬂw
PNMTTUUTEMULTRTY ﬁliluiﬁﬁiyjLLay’JLL‘INVIE‘J(‘W%QLLﬁLLﬁféﬂlﬁiﬂiﬁlﬂLﬁﬂ‘ﬁﬁmﬁu p819lsAnu luiafiveilafeaiu
oaflansfiweguasvianng q funuiuiiiiiety lumsdumindudnfiveinladsioddinaiuu wuenadama

o o

#N155NWIE N SuUsEuAuRwldunis dalulun1sitadunazni1ssne1n1EieaInn1ssuusEnuLinfiy

Y

p—)

v
== '

Fuegivdnwasmendidniinuanneimsidewiuwasszezanfisuuansensduddey (smeruiaduunmd s

¥
& a o a

duws, 2565) Winfwiuiinaenguuariennisiinfivuanseiuly anulaludszmelne loun

'
oA

1. nquiiilansiie Cyclopeptide Wy wWinsylandiu winldmeein Fedaduansivlufiniisunsieiian

q q
v

fwveudfinnaguiliinaneviarssyuuresiiane viliAadusniau o aduld odeu viessas wlene duden
undnszats dninds fursasninennvdsiulssmunislu 6 fs 24 $1ls wareradsiudeTinogaring

2. nquladrsansiviesruumaiuamns I wievinnnaiudes ensendanes tauasiisan
el Awvoadanguivilifionmseduld ondeu fessa auliftheiinneainth viaindeus ermsae
Antiumelu 15 wiis 6 $2lus defudsemu

3. nguilfiarsiiy Ibotenic acid waz Muscimol Liu Linlunssgaozaniduisin fvvoufanguil
fnadasyuulszam yliiAneMsiie wn Ussawmvasu Anuidndianas fsudsemusnn 9 e1viliineinis
9N NUAER

4. nguiifiansiiy Psilocin uaw Psilocybin 1w Wistanevieiialoanaisin Whnvewndnduns fvvesia
nauivilfiAine nisedn Ussamvaou iue tiunivens dladuds aruduladings dnins enmsasiie

Useanad 30 wine 1 Talas naasuuseniy
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5. nguilfiarsity Coprine 1wy winfiaies Wiadiniin minfuussmudiaivlunguisamiuing esis
fiflueanesed agvilidfiwsioszuuUszam shlitienmsntiung duas wiosensnn univens audulaiings
Tadu vieuwmilon 91M15siAndunielu 10 fa 30 w7t ndssulsTmuiesuiuseanesed

6. naufias1aansfiy Monomethyl hydrazine it Winawesf fivveadinnguilifusessuumaiuemis
szuuUszam shanestu viliiAnemsaduld endeu vioade Foufsus Vindsve uneads ¥ mead enaiin
ampdune udadeTinld onsasAndunielu 6 f 8 Halus ndssuusenu

Tunms¥nwfisannisfulssnuiniiviu unndagshnmsdnudsedudszeodigiaeiuiadunne

TngnisanUSinuasiividilsldsuwasisatuansiivosnain vdwinitaninveUleiiadesninugy unndginw

=D
o
)
=
=
)
ee

wdunuallse iR uazddumsitelilinisitededniavesanstivaniiniifiaelasy welinissnm
malU (Usueyn Junses, 2566)
n13398aTeifignuszasdifiefnuUszansnmaeanaianissuunlunisviiviesdoya wasiiio
\Wouiisuuszavsnmussmssuunidiniiivuarlsifify {3deldhmadanissuundeya Alduaudomhanlily
nsadslunaiitevihunemnamgvesteyayelyifividnn mnzdwivldlunusunsuaukaznsdndule
Tnedideladninalinnsinmilesdeyanieisnsduun 3 nalla laun wadla Decision Table wAila Naive Bayes
wazinAfla PART decision list mndsuamansalunissuunifiedfiwuarlififiv sinduwimadieuiey

Usgansnmlunisiuunvaadinsigaianuwiugn (Precision) Asean (Recall) way A1 F-Measure

NINFAUN/Overview and collect idea

nufneddas

wadlamdosdaya Wunszuiunisndunsesteyasingiudeyandvuaing lnsuesiiauduiusves

1%

gudeya wwiliuvestoyasng 4 weldaunsatteyaiindunseamluliusslond vieldiieatuayunsdnduls

U

B

i = ° v = a R v Y 2 N9 Y a v !
(ﬂ@lﬂ Glfﬂﬂ']i"\]']LLuﬂ‘UigLﬂVlsUa%lja L‘LJuwlﬂ‘imEJEﬂ\‘mﬁL‘LJumiﬂu‘M’]mLL'U‘U‘WiEJIJJLmaﬁ/f[,‘zjaﬁU”IEJGUEJ&JUaLLmasUizLﬂV]

FellTngusvasAiiovinung (Prediction) ngudenne 4 Taesuuuiilatdumnandeyaygarnnisiieus (Training Data)

q

Aa o N o

#1015 Avuedengy (Class) Liuds isnldyndeyanagdou (Test Set) Nanwuzmdouiuwsluidonguvitune
HadnsNleanNsiSeusAuLUY Wi 35 Naive Bayes 38 Decision Table 35 PART Decision List

n1391uunUszian (Classification & prediction) dnsissuiuuuiinisasudanivuaaaia (Class) Liuaa

'
Ve

Tumsdaussian aanalunisduun Ussunnlunmudnuue (Attribute or Feature) luyn Toyatiu q 753
S

Y

vaula

a

B
w3odniewisAefanusnnu (Dependent Variable) luns3iasigsineadii #1ee1a 11U nsguyms (Smoking)
fanuananaly 2 pg1fe Yes w3e No Llusu nszurunmslunisdauisssinm vestoyadl 2 uneufio 1) v
FuLUUFaane 9nnsiesevigavestoyaiinasu (Training data) uaz 2) Yatoyanaaey (Testing data)
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Class Prior Probability

Likelihood

O Pl)Pe)
=00

Posterior Probability Predictor Prior Probability

Pe|X) = P(x [ ) x P(xy|e)x---xP(x,|c)x P(c)

UM 1 nMsdnuundeyasie Naive Bayes
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— structure drill
5 | Seismic s
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3U# 2 Mmsdnuundeyasiematinniseindula Decision Table

wadian1ssuundeyadas PART decision list iuimAdafiimu1a1n C4.5 uag RIPPER Tnggauiis 2
wadiaddeity Sgadu Ao aunsadeulngléios Tnemadeuiandeyafinioullvngiadsduazegluguves if
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2.2) audilagadeya Jidelddndendeyasingiuteyaniiug Mushrooms aduyadeyaild

Y
o

TunrsneasuskazIunininwlazliify 9auadiuiu 8,124 15ARSA WaNN3UI 23 wWanvisU7 WaRIMIS19N 1

U

A15197 1 LansTeLarA1LUavrewennsun
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deui % attribute AuUa
1 Class T field fiuenindufiwndoliduiv
2 Cap-shape JUSNRIMUINTA
3 Cap-surface Nufveamnnifin
4 Cap-color Fupsaniiin
5 bruises sounnt
6 odor nau
7 Gill-attachment AafiRnuasu
8 Gill-spacing TTHLUNVIATU
9 Gill-size YUINTDIAIU
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18 Veil-color dvealdoniu
19 Ring-number FIUIUNLIIU
20 Ring-type UTELNNIWIIU
21 Spore-print-color Fuosaues
22 population Uszrnsvesdin
23 habitat fuenduvesiin

fisn https://www.kaggle.com/datasets/uciml/mushroom-classification

2.3) asrauuudnasalaglalusunsy WEKA wazidenldivaiia 3 wella Ao Decision Table, Naive Bayes
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A" Precision, A1 Recall way A1 F-Measure

3. @naniglun1sIve

o a do v
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Jumsianuanunsaveswuuinasdlaenisvdadeyaildinerdesesnly nadnszusuaninaiunsovdnnisdiwun
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unagu/Conclusion
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o

Abstract

The outbreak of COVID-19 has had a significant impact on the global education system, including
Thailand. Particularly, it has affected the way teaching and learning are conducted, necessitating a shift
towards online formats to prevent the spread of the disease. However, these changes have resulted in
students having to learn and study on their own through online platforms. As a consequence, students
have experienced a lack of interest and continuity in their learning. This has led to a regression in the
learning progress of students in Thailand. To address these challenges, the utilization of artificial intelligence

(Al) and big data is crucial. They play a vital role in data collection, analysis, and providing valuable insights
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for decision-making and effective implementation. Moreover, Al and big data assist educational institutions
in adapting learning plans that are tailored to individual students, as well as monitoring students' progress
in each subject efficiently. In summary, Al and big data are powerful tools that can effectively contribute

to the recovery of learning from the impacts of COVID-19 in Thailand.

Keywords: Learning, Learning Loss, Learning Recovery, Al, Big Data

unu/Introduction
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Abstract

The objective of this study was to investigate the development of frozen steamed fish curry
products into ready-to-eat foods. The study developed a formula using three different ratios of ground
Pricanthus fish to surimi 100:0, 75:25, and 0:100 (W/W). It was found that the use of the proportion of ground
to surimi had different effects on texture and taste. The formula using a surimi ratio of 0:100 (W/W) had a
better texture and more taste. A difference in surimi which was produced by Matsuda, Kantang, and Siam

Canadain brands was tested in this research. 5-point hedonic scale by 30 panelists of Mahachai Foods Co.
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Ltd. was used as evaluators. The result found that there was a statistically significant difference in frozen
steamed fish curry in overall preference. The frozen steamed fish curry products which were produced from
Siam Canada surimi had the highest overall preference (3.30). In addition, the study of different freezing
processes was studied for consumer satisfaction. The quick-freezing process was performed by using 70
minutes to freeze and temperatures as low as -20 °C. On the other hand, the slow-freezing process was
done by using 12 hours at the same temperature. The sensory tests were performed by using two different

samples of frozen wrapping products. As the results showed no statistically significant difference (p > 0.05).

Keywords: ready-to-eat, frozen steamed fish curry, quick freezing process, slow freezing process
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SodiumTripolyphosphate
Tetrasodium Diphosphate
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Canadain Sodium Tripolyphosphate

Tetrasodium Diphosphate
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anwagUsng™ 3.50+0.69 3.70+0.79 3.77+0.68
an 3.53+0.68 3.70+0.70 3.50+0.63
naw"™ 3.30+0.75 3.67+0.80 3.63+0.67
AU 2.57+1.04 3.10+1.03 3.10+0.96
dleduita™ 2.87+1.04 3.23+1.07 3.07+0.980
AN ULAET M 2.73+0.94° 3.13+1.11% 3.30+0.99°

Aao o '
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RUNBINR *° AadsvestoyausazyaluuuIueunimn iy danuuansisiuegredidudfynieedia (p<0.05)

"s not significan
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Data logger

HansvadaUnnIUsamMENRave AnAuTievunuudeneiiilénszuauntsududsiuansneiy

Na"\]’lﬂﬂﬂiﬁ?%@iﬁ@ﬂﬂﬂLLﬁLL%Qﬁiﬂ?ﬁ?ﬁ%ﬁ@ Siam Canadain 1@ nwnszUIuAsHARTLT URE VDS
nszvIuMsULdauAnseiy evnnszuunsududsimnsanfunsnamienunusudanniian Tnenszuiuns
uwtuds 2 wuufe Msutuduuuniagadie waznssuIumsutuiuuud dWevinmadeusufiseladieiinas
nadeunaUszamdudalinzuuneueudi (5 point hedonic scale) wueganaeshegdifinuuandig

a o [

ageiiudfyneadi (0>0.05) Tunadnuaieyniu AwW5199 5
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QA:A‘ISJ '

A151971 5 A wnslszamdudavesdndurivienunuiudwingslldnszuiunsutudiiuansneiu

AMANYMUL NTZUIUNITHAUTILUULE? QEFAVE IV EITE (TRTRITRTATE )
snwurUsIng"™ 3.57+0.90 3.77+0.77
ans 3.67+0.76 3.90+0.61
naw" 3.53+0.63 3.63+0.77
FAUIR"° 3.40+0.89 3.20+0.76
Hedudar 3.67+0.88 3.57+0.77
AugeulngsIu" 3.47+0.90 3.53+0.78

UGN ™ not significant
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Abstract

This research aims to investigate the optimal condition to precipitate silica from sweet corn husks
and compare the efficiency of the prepared silica with commercial grade silica in flower drying. The
methodology is as follows burn sweet corn husks at 600 °C for 6 hours and that characterized by using X-
ray fluorescence spectroscopy technique. The SiO, found on biomass ash as 28.04 percent. The Silica S1,
S2, S3 and S4 were prepared by refluxing ashes with NaOH solution (10% w/v) at the ratio of biomass ash
to NaOH 1:10 ¢/ml for 1 hour to obtain sodium silicate solution and precipitated by using sulfuric acid at
S1 (pH1), S2 (pH3), S3 (pH5), S4 (pHT7) that the best condition at pH 1 gave the most silica (33.99 w/w). The
comparison of efficiency in flower drying with silica S1, S2, $3, S4 and commercial grade silica (S5) at the
ratio of flower to silica 1:2 w/w that found S1 has the best efficiency. The functional groups of S1 and S5
silica were analyzed by using FTIR, found siloxane and silanol groups. The particle size analysis with
Granulometer showed that S1 and S5 had a particle size of 46.4 and 51.8 microns. The S1 has been shown
small particles an increased contact surface area. Therefore, the use of biomass ash from sweet corn husks
to produce silica to be used as moisture absorber is one alternative to add value to waste materials from

sweet corn husks.

Keywords: corn husks, silica, dried flowers

unun

Fanlsigminnlduseleviiuegnsviane lugnavinssue wining Wlumsgeduasiadisng q Wdusgedu
Tulansiidmsumsusnanstiviavissnomeianeduilasulysna il (Sulastri et al, 2010) Wiuamsmaumidiusd Tu
msvidguden (Raheem et al, 2018) uonaniifsdiuslemllumaiiluldeunonliflsurdlddedanme (5@ wa
AnfdnA, 2563) uvasimgAvdwiunsudadanidaumnldinanmae uaﬂmm’f%ﬁmé’awuimui’aqmﬁa‘ﬁ”ama
mMainwasvanenia 1wy unau wednn Wiend1ilue wardeinilne Wudu dnlnaduinassgiaiiugniaussme
Tnedrilnafimssuunmemgnuaans dinsanandnvasitussisdonfumdadumndn widd 7 viadsd $1ilna
U (dent com) Fmlnariauds (fint corn) dvilwavu (sweet corn) dralmautls (lour com) 413lnada (pop com)
drlnadramiios (waxy com) uag F1ilwath (pod comn) Tmsartadamantanwieldvanainuas Hagthuiiiivans
35 Buonnmsihianmderisidesnisatndannugoslidaunadn uagmasndewmniidgamn ifga g9
paungivesmunildlumannfanmdefismemanuns Wellfddnunaneu Swesuszneundniifogiie 480 uax
asviindu 9 Fsgaumpilveaminnildaziimnuunnsneiull wu msadndameeisleananniindadnng gaumgl
gauflunmswdadnlng Ao 650 °C (3 $3lug) insarinansazaneludendanadeansazats 1 N (normality)
loiewlansonles (NaOH) wazanaznawdanidae 3 N nsalalaspasin (HQY axldndndmeiluianisesay 5232
w/w (Okoronkwo et al,, 2013) mnm%ﬁniwmi%qquﬁﬁ 600 °C (5 93139) 1 3 N NaOH Tvmanuseu 80 °C 1y

v 4 F3lus agldansasaneladendding anedidleinsanasnewdglivsinadanlanign (Ajayi and Owoeye,
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2015) MwiUdend1nlna uazdsinlng Agumnil 750 °C uag 850 °C (5 2la) wasidAn 3 M NaOH ¢iansazane
Toieudang wazannznaudanmsiesie 3 M HCL 91msnnaesu Si ez SO, nuiidendninaunnniidediilne
(Sulaiman et al, 2022) MsAnAzneUYeITaNT Jadeiidwasevuinvesoynindant Jadevdafiodn pH finasie
Uszdndnmmsnnaznouresdant nsuivannsaisazaelaisuddinelfidunsnavdmaliiiviunalslasiau
levou (H' ion) $1uauann st viuiiseduladendang aseddlilunsusvansanudunse wa S
ansazanensalelasrassn (HC) vise ansazanensndaiian (H,50,) Wewiuasiluasazaneluienddinnazyiils
840 (Si0,) usnioonidudaszuviuasseglut Tnsannzdifunsa pH desndn 2 luasazansasiilelnaiau
leeeu ogdrurusnnviiliAanislustaua? monomeric silicic acid 1¥u cationic monomeric silicic acid ¢ @4
AAnududuves pH avdsmasronisiiangneuvesdang (Withelm and Kind, 2014) Tnedien pH foenin 2 azili
anagneudanilddnianiiziien pH uinnd 2 wiefidunans uenanilsannsolfenmnd viesvezandmiu
ANSANPENDUVDITANN LLazLLﬁJﬂaammmiazmalmﬁ'au%ﬁl,nmlé’asmamyizﬁ (Ali, Chughtai and Sattar, 2009;
Wilhelm and Kind, 2015) 38nsvhnenlifliuiaidsndidvements visluliifalndfosiudludifinenlddaiany
andivanedseail Wy nmeviluteemsidanuiuy meviliuieendiwesu mehliuisiens sseuauseu
(Qungfifild 40-50 °0) mevilsusiesne@anaa (daonlsflundes ifindan Jandes sundmenlsiazuis Tneszeziian
Tunsvinenlduiduszeznaiiunndetu G?Tuag'fﬁ“wﬁwuamaﬂlﬁﬁ%@iﬂﬁﬁﬁmﬂsﬁumﬁauLLﬁ’n (Sankari and
Anand, 2014; Rani and Reddy, 2015; Raval, Jayswal and Maitreya, 2020; Mir, 2021) mmﬂ’ayﬂaﬁha’nmﬁ’mﬁu
AnuzEIdpagyinmsfinyinaves pH fvanzaslumsnnagneudan nansasansluifiendaing Mwseusnanindina
Waendmlnavu wagvmalisuiisulssavsnmuesdaniwIouldiuianinianisin dWeussyndlilunish
ponlsfliuis Fadudnmadennidunsihianudednmanwasuliuslon wavdaaduliinimdndanilu
yuru iumaiiuyadivesTagwions annsinddan wsihddnmiindalduldluniseuaenlddmsurhiad

Uszhng

WUILENA
1. Wefnwmaves pH son1sannznaudant naisavatelafsnddinaiaialaangiudendilneg
2. \awIguiiiguuseaniamadnianndentnlnaviiuy Augdnunsanisen dmsunisuszgnaldlunisvinla

ABN bk

Y89 aunsal wazdsn1maang

dr9uAdl

nsadafa3n (sulfuric acid; AR grade) U89 CARLO ERBA REAGENT leifieallansenlen (sodium hydroxide; AR
grade) ¥89 UNIVR §an113aLn5an15A1 (silica gel for column chromatography 0.060-0.200 mm) 484 Acros
Organics
aunsal

13 eadsaziduanaiion 2 fuvis U SHIMADZU LIBROR EB-6305, 1a3 st sazidunnadon 4 fumis Ju
PRECISE 240 A, 10384 pH meter §u HANNA $u HI 98107, §ou (oven) Ju MEMMERT, #1161 (furnace) 1,100 °C
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i;u VALCANA 550, Lﬂ%IENM'IEU‘LJ’W]EJHﬂ’]ﬂ Granulometer iq'u 715 F137 Cilus Alcatel, Lﬂ%"ad X-ray fluorescence
spectrometer 34 HORIBA 500 W, Fourier Transform Infrared (FTIR) 3u FT/IR-4600 JASCO

28N1NAADY
1. Mamssudpgd L Uaentlnanu
#rog1aiuiviunlFlunuidedie 919lnananu (sweet com) ugeeidougns guesain fide
WeEans Zea mays L. var. saccharata ag’im&ﬁ Poaceae %39 Gramineae
11 mMsmenutuvesinesng

(%

Vuaandnlnaninu andarianesys a1eianuazen wavdasliduwin 1-2 wumung 31ntud

hwindaegne 1.00 ndu aufigamgd 150 °C Wunan 3 Falus AdlilmBuluwdiemes daimiinaunsestadmin
asil (e 3 97) Tufinuansnaaes
1.2 MIRSEUENTILIAAIBENS
thiegsiifidmiinasiiunddlsldimin 100 nsu ldadusrgfifiounesd wiflgamgi 600 °C LHu
a6 1l I seaugamniianasudnioonaininsn lisuluediames v 5 41 tudegaly
urlanidon Fuimindegne Sufinnanntuiidsegradiendiinanuldiusinadinseilaemnaia
ngLsdngeasagudaninsalnd
2. MawIsuasazanslufeudaLne
Fomindaet1e 9 ax 10 nfu ldviadunand 1 viedunaud 2 vindunauil 3 wavvandunaud 4
mudsu Waledelansenles pududuiesas 10 wiv Usunms 100 faddns aduluusazvindunay a1ntur
n53WaNG figangf 100-103 °C (Hussesiian 1 dalus Addiuiigungiivies vusasvadldunsinisnsesuen
AynouLaraIRnoumeintey thansazansldludnnesd 1, 2. 3 wag 4 9t 4 Snned USulHTiusunns
200 fiadans wazhldrinsanasnevludusely
3. NNIANALNDUTANLIA
Yidnnesdi 1, 2, 3 uag 4 91nde 2 wUSuanTrAITunIA-Ag Wennaznausensadaiinsn Tnglria
pH 71 1, 3, 5 uay 7 mwdnsu slifgamniivies 1uszeziian 24 $alus ansazansaziiniduiaa nsesmzney
thlusgmeliusia axlédan S1 (pH1), S2 (pH3), 53 (pH5), S4 (pH7) wagthleuflgaumnil 120 °C auus 9N
Fahminazneufiviueu Wiluazareih wefdmnde Na,50, 88n tlunses wazounznouliuiadl 120 °C way
Fodmindleuiinua ustaz pH Tevinsnaaeen 2 ads

s

4. msthaanuaaluuszendldifisuiudaninsamsdlunsineenliuaiielddmivaulssiivg
nsnaaesiiidnenaaides (marigold) f3oivenmans Tagetes erecta L. 29f Compositae
thaenamidesdindes FornUinaasmatn nammumuas Tnsdenaeniidvwialndifesty ulnenls

voniudn 4 fie dausen uazdnlunenaniFes Fahmilnlu wazaenaaudes S g UM 9 8y 3 g1 ity
MDD (FURugUSNaIIn 9 Leufing g9 2 lwuRng) ¥idamiatnanudendlnamnu S1 (pHL),
52 (pH3), 53 (pH5), 54 (pH7) Snsdrudansenenls 1:2 ww Tselduulusaznenanaidos vnismaaessus
Wasududanunsansfneiiegiais 5 ga tilveuflgamad 50 °C uiu 1 dalus waendliflgamgiveadunm
3 u ensuimun tilu LLazmaﬂmaL'%ENLLﬁaz‘qmﬂWiwaaﬂﬂfﬁ'ﬂﬁmﬁﬂ Fumen¥esara Nty uardung

ANWULNNIEATNYDINDNANLI DILAL U
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N1IMIANUTUVDINBNATITDY Lazlu lagyutauie waznsawamanuduvesiieg1slusUuuus ovay

YIANNTY (% AMUTU) LEAAIAANNITN 1

w-d aumsi 1
M, = — x 100
W

do M, fe Sovavanuiuy
w D 1adnveINYFIeEe (N51)
d A9 WauresisiI9g1 (nNJu)
5. MINATIERVUINDUNIAVBITAN
dendaniiadaaniudendalnanudlinaniseassifiussansamaian uazdaninganisén lu
“’Emiwﬁsummqmﬂﬁwm%a Granulometer 715 F137
6. MIVATIATANMTIELAT B UNTLIRAUnTNAlT
¥8An191nn5AN15A1 wazdaniiiladendalnaluinsziaae Lﬂ%"awgl,%'ai‘wmum/\lai‘m BUNIUIA

arunlnsalnd (Fourier Transform Infrared (FTIR) iq"u FT/IR-4600 JASCO) Taeldinafiakuy Attenuated total

‘=|

reflectance (ATR) 18UNSIEINSUNITIATITVLUVFUREA 08719 1aetns108 1988191 uALa 189 luY 09 Lds10819

]

waztasuinundumnysnaasuutasldsiagna

NAN15998 wazanusiena

1. wansinssuimngaaldondilnamiu
nmswidesiudanuiiu Wedegaudendilnamnuimin 1.00 nu Weufigaumadl 150 °C Wuvian
3 Falue Inhwinsegrmdaauasfiaie 0.7590 ndu fanutuAnduiesas 24.10 w/w
al Y A = v a Vv tdy o cY 1 = v % 96’ C% U
nMswssRaNTIaTenUdent 1 lng aunsawssulasad didiegraldendalnanaseuinvin 100 AN
wwiigamadl 600 °C \uszaziian 6 Falus azliidnunadegnildnuauzdunvun wazdnnudsizanniu
Y a v o P o a W o -:4' o v o | a ¢ s & caa
Wnlandenswn Jumdniedewindu 3.11 A58 157979 1) wazdaifmegsluimszivilesiduddansule
aanled (SI0,) fen1sienaisd Waeaisalud aiunlnsalnld wu SO, (28.0%) waroanlenveisIndudall K,0
(33.41%) P,0, (16.79%) CaO (12.91%) MgO (3.36%) SO, (2.76%) ZnO (1.04%) ALO, (0.73%) Fe,O, (0.55%)
Mn,0; (0.30%) uag TiO, (0.12%) uananagus 1

L

A15197 1 1IN Uaan U INATINUNE LN U 5 AT

T v
[

Asei 1 2 3 4 5 128y

1

Yrninidant1ilng 100 100 100 100 100 100

AU (NSU)

vhviinuEndneens 3.04 3.08 3.10 3.15 3.20 3.11

269



NMUUTERANINTIEAUNAMIUAER 2023 ATIN 5

o

“uipnssunarlganuseivgiensnulugafdvia” o winerauaiunde

ASi 1 2 3 i 5 12

PRI (ASH)

35 33.41

25

20 -

2

..

N

FRIGH
o/

15 -

10

1.04 0.73 0.55 0.30 0.12
— ==

L

0, Ca0 MgO SO, ZnO ALO, Fe,0, Mn,0, TiO,

7

yilavasansusznausanian
JUN 1 esagansuszneveanlednnuluiifmegnniiaseimeiseuensd wgeeisawud aunlnsalnd

2. HANISLHSLUTANIIINANALNBUTAN LA

'
v

Han1swsBudannlaainnsannneualsazanslafendaine lnenisusuatanudu nsa-tua fae
ansazanensadaiininded dninesit 1 Usuldasavanedien pH Wiy 1.0 Srinesdi 2 Usuldansavanedie pH
Wiy 3.0 Snunesi 3 Usulansazanedien pH wiriu 5.0 wasdninesd 4 Uulfansazaneien pH wiifu 7.0 uay
fadninedits 5 Tuliflgungfivies .Wusseznm 24 dalus mndunsowusnnznewirlussmelius figumgf 120
°C quutks nuhdanidaenmsuiuasazaneladondanaliilen pH wiiu 1.0 Whwinedevesdan (1) GR
fianfowindu 3.4038 n¥u Andudesas 33.99 sesawnil pH 7.0 fminvesdang (s4) wiriu 2.9767 ¥y
(29.75%) Faniildainnsusuansazane pH wihitu 3.0 a¢lddan (S2) drminuiniu 2.6763 n3u (26.74%) wasi
Faniildannnsusvansasanelnfeadainaliian pH iy 5.0 (53) Iddandesiian dnindaniildivim
2.6583 n¥u (26.58%) nsldinsalunisanazneudivilildneneudaniluusiadiuandrsiu Wunamanluanne
nsafiAn pH Yeenin 2 azfivsinalalasaulossy (H* ion) S1urusnnazdiinnistulamm (protonate) fiamex
genduiiadaiuseiuddnewvedufendanariitussiianisuaninldhedwilinnaznoudanilainii Tned
Fan (Si0,) ﬁLﬁmsﬁu%Lmuaaaaeﬂuﬁw wenfoenainansazansleiionding uonaininanduimiifivhuiizen
fualaielansonlosiivaeluasazanssie Swansneasdenndasiuauiseves Al Chughtai and Sattar,
(2009); Wilhelm and Kind, (2015) fi¥nnsanazneudaniainaisazarleiiendainnaensadaiiasn

3, nan1svaaeUUsEAvEnMuesdanfwieulddmsuniseunanldu

dioudanianiudendlnavuimieuldannnsusuaniizan pH 1.0 (S1), 3.0 (52), 5.0 (S3) whag 7.0
(S8) uazinsanisan (S5) anldlunisvinlilu wavaena1iSedliiusis Wussesinan 3 Tu Imaﬁ%ém%@a%mmsﬁuﬁ
fimsdhemaruduan lu waznenaides lﬂé’qﬁqgm%’ummsﬁu @) az@mmm%umammﬂ LaEALTURN
Tu wagaenauFesilily uaznananaiZesdes « uka Inefidan iy ssavsamifianiianusogadueuduan
Tuuazaenanizesliffigade nzneuvesdaniiliunannsusvansazanelefendanaliiien pH Wiy 1(S1) ag

HUsvAnSunanNanaunsagaauTuntule 17.73% wavaunsagaanuauainaents 52.59% waziiusydnsnm
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N1 S5 L.Lamvﬁ”dgﬂﬁ 2 waznansiasuulasimidnvesnenliualulsinounasndamsvitliustidnedant uanss
3197 2

ATEWNR FAYULNNIBANNTVBILU LAYADNATIETDINAIRINYINTIALIAS NUIENWaLVadlU Lagnananlsas
Sansanmuasluliivazaonliifingt lukazaenanaiesiivasslfutmusssud msvheenldliukehenislsonsd
amasuusenliuarlulyl ilegenuduvesmentiiidlinenlifndiarumeny fnvaunimvesduardnyuzves
aonlslwnsannlilataonndestuauideuss Sankar and Anand (2014): Rani and Reddy (2015); Raval, Jayswal
and Maitreya (2020); Mir (2021) ifinsld@aniluniseunenliuazlulsiliu wavaonldiviliuisanunsatluda

Aauuszhvglunvuzuile

60

52.59 51.88
I 49.4 T
- I 4691 9T 3 48.89
T I = dwunen
= 40 | ¥ i | i |
g 1 A ! %7 = dnulu
=
S 30
9
S 17.73
@ 20 -
- = 14;17 10.56 s 11.77
10 = =
0
pH 1 pH 3 pH 5 pH7  nsANTSAT

a aa in v &
Wmammﬂqnm'\uw

3UN 2 MmaUeuiiigulsgansnmiesaglunisgannuiuresdinianluuagnana1iiios

a15199 2 Umtdneenll wazluldl Aeulazudnsiliuiiiisdanianudentnluafinneznouiian pH Ang 9

LATTANNTANITAN

o Umtnaanlsd dmnluld

YUAFAN — — 2 —— — ————
WIMUNEA (NSY) UTNUNKAY (N5U) Wnunda (nsu) UIUNKAY (N5U)

Waendilne pH 1 (S1) 2.3574+0.0561 1.1176+0.0561 1.4248+0.0029 1.1722+0.0161
waendalwa pH 3 (52) 2.206420.1152 1.1714+0.0835 1.3562+0.1646 1.1640+0.1130
Waendilne pH 5 (S3) 2.2619+0.0779 1.1438+0.0897 1.1589+0.0560 1.0366+0.0414
Waendilne pH 7 (54) 2.3834+0.0000 1.1469+0.0458 1.2592+0.0025 1.0895+0.0050
LNSANISAN (S5) 2.6490+0.0248 1.3538+0.0068 1.3185+0.0769 1.1633+0.0832

4. NANTIATIZAVUINDYNIAVDITEN
A o aa N 1 av v a v N
Wetmegnauddninndend1ilnaniiu St ildainaniiziial pH 1 lumauineuaiadeias o
Granulometer Ligufu@AN1NIANITA (S5) WUTFENT S1 Fvumeuniawindu 46.4 Tuaseu uasdani S5 fvun

auNAWAY 51.8 luaseu enUIINsnaznoudant nasazatelebenddinarmensadan3niial pH windu 1

Y

¥
N

sz noufivuiadn ‘1/‘1’11‘151’6’2‘15mﬁﬁuﬁﬁamﬂ“ﬁuﬁﬂﬁmmm@(ﬂmmﬁummﬂaﬂlﬂLLasmm%ﬂummﬂié’mﬂﬁu
5. MaNFIATIERANFeIAT oBunTLsAaUnTngalnd

derdanianndendnlng (51) lUinseisae wndesdusisaaningalnd unnguouniidiiavadu

3566.70 cm' LaARsWUsELUUBA (stretching) vaamsflansenda (-OH) fiogluvsidaiuea (silanol groups) wazil

\auAdY 1075.12, 799.35 waz 457.04 cm! uansuaudasiusyues S-0-Si- Aeglumyleasniu (siloxane group)
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wazdAN1NIANTTAT (S5) USINQUaUNINauRdU 3565.74 cm! wanaiusekuudn (stretching) veylansenda
(-OH) eglumny@atuea (silanol groups) wazAitarARY 1062.59, 789.71 Uag 458.01 cm! LaAIMAUEANUSEYDS
Si-0-Si fieglunglwasniau (siloxane group) Fadumynaniiuansinduanssznevddn aenndesiuauidoves

Okoronkwo, Imoaisili and Olusunle (2013)
unagu

PnmInnaeInsatnganndUdendnlnamu annsivanzadlunsatniis segraudendralne
viumtin 100 n$u wndegnalidudiigaumgfiveaninn 600 °C Wuszeznan 6 99l wuindiSesazdaniluii
Wasndnlnaiieneideinissenaisd wu SO, ag¥esay 28.041 uazliosar 10 w/iv 189 NaOH Tunisazane
Tufsudding uagidethumnegnoufensadaininiielildngnoudaniiia pH 1 agldusunudanunniian
33.99 % \levhnsiUTeuiieuUsyansnm@an7w3eulddien pH 1 (S1), pH 3 (S2), pH 5 (S3), pH 7 (S8) wazinsn
M3An (55) Weuwismenanades wuin Fanmanndend1alne ivsuasavaneledionddinaliia pH wiadu 1

syunangalunisilddssendldlunisevlukasaenanisedliuie Weinlvdiaseiawin

Y

wlfTanfiTuszan
symanuiveeuna Wiy 46.4 luaseu Ssdianiosniteunianinnisé Avuineynia 51.8 lunsou usl
UszAvsnwlunshlilusaznenaiFesudslddnindaninsanisd Wunamanlulsinasdmdnuesdanii
Wity Ban1arndend1alnaazisiuauoymamnndt mngeyniadvuadnndt vilidAuiiaalunsgedy
anutuneentfuarernalduiniu Wefisufveunedaninsanséniifonalguassuauiidenndn dadu
nsafagananidentnlnadumadenvilsfiesihluuszgndlfluniseuuisnenliils uazanunsathdaniunvh
nslglnla
MnHaTIe eideldoaueuusddl
1. Fowauawuglunisihuaddeluls

nsinddendninedadutanudofianliusdlovivanfuyadld Inendndudanmanladendanade
wmedian1sanagneuiiidnsadaininduinneeneudanwarldluanegiifinnudunsauniifidn pH 1 Juaned
Aamenouldd wardivuiadn fufifsnnunztumsilugedueutuiioglunenlsiuaslulsl vilaenuarluves
fuianardlimdluannduvesaenlsfanunnin wazddnfwdoulfamsmindusldlnld uazthluldusslonilu
Frudu 9 wu mathdatide Tihduts Hduigaduamturemandusimisiuemauasen

2. Forauouurlumvinidundiiely

1. Anwinsaviindu 1wy ninduviddmiunmannazneudanianlefeudaing

2. msfimAlensilasaiwedaninisuldandendninamemaiaenaisdionsiunnudundn
wWUUAYgIUYSe adTINTRWANT TITINTIATIERVUIREUNIALAElATIETINENTANAIEATANN1TILAT IS
ﬁqané’mgamsﬂﬂ@Lﬁﬂmammuﬁamim (Scanning Electron Microscope; SEM) kag inAdAN15InN1sNTEae
WAIUVDISIELOND (Energy Dispersive X-ray Spectroscopy; EDS/EDX)

3. mafFouiisulstansnmuesdaniildandiuveaden wazdstlnaminu uazdnTnmanetusdusn

Tnanganlunsnaauauiverilinenldun
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4. math#annwsenlanndendrilnaluneassnernuduiuaenlivlingu 1w aennuaiu aennaeld

dlunuralzUseivg

AnNANIsuUszNIA

vovouRudinnuUTNiodud nesiidnd linseynsevinisltiedesent-156 uavveveunmmdngms
weluladiadl angingimaniuazivalulad sminerdumundsltindealodingimans vesufuAnisiadl uay
aviviedl ininedemaluladsvusrangann Aaduayumslifesjifnisiad uasirdomiSosmsuaedy
dunlssa awnlnsalnl (FTIR)

LBNE15919D4

LY

29 Wusy wasRnAdna Astuning. (2563). MseulTanentafsmalingyyINIALUY faduasBumlsiise
saufunsilslu@dnimsie. MIansienssuasineniugia. 10(3): 86-98.

Ajayi B.A. and Owoeye S.S. (2015). Extraction of Soluble Sodium Silicate using Corn Cob Ash as a Silica
Source. American Journal of Engineering Research. 4(9): 54-56.

Ali HA., Chughtai A. and Sattar A. (2009). Synthesis of quality silica gel; Optimization of parameters. J. of
Faculty of Engineering & Technology. 16(1): 19-32.

Mir S.R. (2021). Studies on methods of drying flowers and leaves. Bioinfolet. 18(2): 248-251.
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(Print) ISSN 2225- 0956 (Online). 3(4): 68-73.
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mwmmsﬂumswﬁmLauleziﬁLsaagLamaaﬁiai'} Trichroderma reesei TISTR 3081
einunslasudurassdununuazssdimilaing
Cellulase production potential of Trichroderma reesei TISTR 3081 after

exposure to gamma radiation and ultraviolet radiation

o/ s o a S1* 2 a 1 a s 2
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x4 1
UnNAnY

NMSANYIANLANNN5090EBST Trichoderma reesei TISTR 3081 MHnunnslasuduiasidununuasyed
wilosilunsuameulesivagiad 3 olin Ao WBnlsngaua ioulangeiuanasiuinnglaina wuih detidesly
pefedununUIna 2 way 2.5 Alawnsd ilienuanansatunmsndneulsidnlangaiuauazioulangaiudanas
wianunsordnoulsiusngledindldifutu Andu 1.4 wh uar 1.2 wh vesaeiudiadn suddu mndudeth
Fesidndenldannisanedadunuunmnansyedmiietnadunan 5 uay 15 Wit wuii Tneslunnslesusediunun

VY v

mumeidmiedinhiideswineulediaagaalaanas oniu n1slasusedunun 2 Alansdruiuidvien

I

I N g Y a s v a a X ' o ¢& a
Wuan 15 Vliﬂﬂqﬂﬁ]ﬂﬁillsﬂaﬂLE]‘UVLGMJLUWWﬂQIﬂaL@a@ﬂQq@LWQJSUULUu 1.5 W SUENar]EJ‘WiJﬁq@NLﬂlI

o

ANEARY: LeagLaa Trichoderma reesei SadunuN Ssdnileing

o

Abstract

The production potential of three types of cellulases, exoglucanase, endoglucanase and [B-
glucosidase, by Trichoderma reesei TISTR 3081 selected after exposure to gamma and UV radiations were
examined. The results revealed the reduction of exoglucanase and endoglucanase production was
observed after exposed to 2 and 2.5 kGy of gamma radiation, respectively. However, increases in [3-
glucosidase production with respective values of 1.4 and 1.2 folds to those of wild type was observed.
Furthermore, fungi selected after exposure to each gamma radiation dose were subsequently exposed to

UV radiation for 5 and 15 min. In most cases, the combined exposure to gamma and UV radiation reduced
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the enzyme production. However, fungus exposed to 2 kGy gamma radiation followed by UV exposure for

15 min could effectively produce B—glucosidase with a value of 1.5 folds to that of the wild type.

Keywords: cellulase/ Trichoderma ressei/gamma ray/ultraviolet

unin
wnliunmsiilavesgpamnssudinmludegiudumainlitenddelunsmingiusmgnuiteld

Usglowd Taslomnglunguanluwaglaadaduiagmdonnnmanuasinnue Wethunldlunsaiendnfusisg
shenszuaumamaluladianiw 1wy mwdneovuea nanaindanin uazansiasidanm Wusu wilslunszuoums
dfidosdinsiaunAemsnaneululivageauldusslomilumsdesanluwaglaa dvinainiinisliitnsdes
aaefionin  seidosinaniglunshaureneuleifiarudulinstedunndougednidliuiinasinagdn
dhe  uitedifnddyuesnisliieagaa Ae  1adunuvessuluivagiaagsiiiuguassddyuosnisthuly
Usglonflunsaiawdenandusilugaavnssudanm  euiymguassadanandsliinisamAdedua i
ileansunuuazinysyavnmlumsndneulsiivagiaaingduvislunainvanssu 1wy msdanengdur3dan

a

wradlyde nsUSulTRuaNTRveRiunid MsmuvasanTusulazansemnseneg Idntliadunsdanunsonda

a

ulwdiwagaaldgdu NIMUNAIAISUBNTIAYN ANANINTINITNUTOUTRRAUEE ANUNUYNUiaAILTNTY

5%

voumanglaa aniefimviausienisuanoulesl nsuTulseiugadunsdmemeatianieg wu mslaaugu n1s

v
=

FnihliAansnaneiugiiteiindssansamlunsnameullvigedy  fensldansnonisnaneiusuaynnsldsed
wiipnolesaunarsdwiion Wudu (Adsul, et al,, 2020 ; Li, et al,, 2018 ; Chandra, et al., 2009) Uszinelnad
dnenmnsihanluwaglaauldusslondluseiuge  osmniluvdsingiuiivarnanedeistaamiesunn 3
\Huveandefiennnszuiuntsnanainniamsinnsuageaavnssunensisasaiuliduingivlunssde

wulwsieaguaald Fadunsadeyaruialitunandamnianensuargramnssnasiidoglussme Snvads
HunisaaUiinanisideulasianisssma defulunmadeifadunsinden Treesei TISTR 3081 wildly

nsUTudsseiugeien st liinnsidsuudasne SdunuanuasSdmiletiaienisndaieuleiwagaa

o

Ya9 aunsal wazdsnis

1. msﬁnmwa%m%’eﬁLLnum@iamiw%mLaulsuﬁwagtaawau%laifl. T.reesei TISTR 3081
thaUeduuiuaesveaiosn T, reesei TISTR 3081 fiflanumunuvy 10° aUadsefadans antudinades
wuaneU3ung 8 fadans aslumasaiumiswuin 15 feaans wanhlvaiesadununnUsuna 0.5, 1.0, 1.5, 2.0
wae 2.5 Alawnsd ntanhavodveadesiniunisaneddusuns 10 lulasans udsieiinssaede amw
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Influence of air invent gap in biochar kiln on bamboo biochar properties

'
o/ a ¢ o

Adn 8951315n¥"" Ande vaalinau! Tesu Nagnda? wazfaing Tagassa!

Paueiniosllouuiinisimermans aazIvermaniuazmalulad uminerdsaiugdn
Zaianauszend uniIneaesivag alageasnsal lunssususiyudusd

"Corresponding Author E-mail Address : dusit_ang@dusit.ac.th

UNANED

£
av A

Adeilidumsesnuuu ahansnaudanmlagynisinudninavestesine nialuaitunin Afse
AANURAIIUTINMN WuﬂwqmmﬂumﬂmLLiJimmﬁuﬁszim’hmﬂmlmaLsﬁ%mLm WU 3 Tdeeinserne
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Abstract

This research was a design and constructed a biochar kiln and studying the influence of the air invent
gap to biochar kiln on biochar properties. It was found that the burning temperature varies with the area of
air flow into the kiln. The type 3 kiln has a total air flow gap of 362.00 cm? affected the average maximum
temperature was 622.00+12.53 °C. Yields of bamboo biochar products was 24.35+1.34 %wt. The amount of
fix carbon, moisture, volatile substances, and ash were 77.1+2.11, 7.47+1.10, 8.00+0.62, and 7.43+0.75 %wt.,
respectively. The developed bio-charcoal furnace can be used in the community well, smokeless, can be
done for all ages, easy to move, environmentally friendly, reduce greenhouse gas and applied to burn other

waste.

Keywords: Air invent gap, Biochar kiln, Bamboo biochar
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Ussgndlfimendiuguuuivanasnniunnmsdaaiununniussavsamgs aeliaunsolifuamdens
fimunadnumnidudiuly ueedwilmRameiauimiensuguwudl 9 Susndeliendussavsamaty wu 19
nulddsuazazniniu fenuamu funui aanmsduddondomds usnanuseussraduszuy anatuan
NIEUWNS anszozIalums LNANARA Y mamiﬁwmméﬂﬁﬂmmﬂumﬁmmilﬁmﬁum%mdm‘ﬁmau‘ta
TnefinsWanumendu 200 BrstusmvaInvatszULUL i HIaTu CGA-1 (https://www.youtube.com/watch?y

=1cMoWdLYvWg) tnianeuasein (https://www.youtube.com/watch?v=665tpfoU3yQ) 1AW TUYUIALE LU

AIUANEINIA KA U UeS 84 (https/Amww.facebook.com/iNIaMUgUDS 84) LHINKITTUUNAY WaEinTLK
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UU (top zone) 8 ¥4 lauas (bottom zone) 48 B9 AIUIUNUNTOIINOINIALMANNIUANIRIAITIN 1 TURDU
o 1 A Y A i a o o Y < a ]

NS ULAEIAUNTETUAIUUN 1 IIRIEMUUT 3 (JUT 3) n1siangdandnauin 200 s lgudas

(bottom zone) UugUanumdsnduwinlvgje 10 @wuRwns 919U 4 989 aUMAENAUIINANETT 3 [WURWAS

91U 28 Y89 VauElwuUY (top zone) g FUANIYAELANINEYNATUYINGTY 3 lWURAWAT 91U 8 Yo9 AU

NUNYDIINDINAD AN ISEAIAINNTIN 1

A151991 1 NuUNTa9INwiDlRINAlUALTLALEN

Nufivesiranmmndiuuy Nufiveeiranmmnduans
i (top zone / cm?) (bottom zone / cm?)
wuufl 1 39.25 235.68
WUUTi 2 9.04 54.24
WUUfi 3 36.00 326.00

nlaszinaanRauTIn WA

nsiATIEsiAIAIEY (Moisture Content) AINTBUINTFIU ASTM D3173 Teeridiagneuninsnzilagl
Aufounsiilugou (Drying Oven) figamnivszana 110 ssmuwaidoa fian 72 Falus ielilovhszmeeonain
foehs aatuildansadmunanimiinveshegsfianag

mMsleszsimUTiuasiissveld (Volatile Matter) ¥innsitasizvinuisannsgiu ASTM D3175 Tagii
fegranulianuieuiioamgdl 950 + 20 ssrwaidea Tuwwndunan 7 wil Tiesgiudiuiniinuans
33mmnﬂmiqmﬁaﬁlmﬁﬂmmﬁamm

N153AT1EMMUIHILEN (Ash Content) ¥1N153ATIEANUITUINIU ASTM D3174 Taetded1abuwmnli

anueuluwwnfigamall 750 ewwadea 1Wunan 6 Falus FeuSnandrvesiiegfnaindiuiimviondsann
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