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Abstract

Dengue fever is a serious disease caused by a virus carried by Aedes mosquitoes. It is an important
problem of ministries of health in many countries around the world. This research therefore aims to study factors
affecting the outbreak of dengue fever and create an effective dengue fever prediction model using machine
learning techniques. Data from the Phayao Meteorological Station, including climate, temperature, relative
humidity, rainfall, number of rainy days and population data in Phayao Province was collected from the provincial
public health database. In addition, the number of dengue fever patients, gender and age group collected from
Phayao Hospital between 2017 and 2022 was analyzed and build a model with 10 machine learning techniques.
Regression types include Support Vector Machines and Linear Regression. Classification types include Artificial
Neural Network, Decision Tree, Naive Bayes, K-Nearest Neighbors, Deep learning, Random Trees, Gradient
Boosting, and Logistic Regression and measure model performance using the 5-Fold Cross Validation method.

All data is created in monthly and weekly datasets. Considering the highest overall accuracy and
efficiency. From the performance measurement results of Regression, it was found that Linear Regression provides
the best performance with an RMSE of 1.190. From the Classification results, Deep Learning was found to be the
most effective model with the highest overall performance, reaching an Accuracy of 99.84%. The results from this
research can be used as guidelines for application, especially by various agencies involved in surveillance planning

to find areas at risk of spreading and to effectively prevent and control dengue fever.

Keywords: Dengue fever, Machine leaming, Prediction model, Linear Regression, Deep Learning
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wasINd fasuuuanassnianeanssl NddszAninmuiafasmalanisidenioeunioiuazin
nnadaUarAndniniagdinismsaaaaule’ (Cross - Validation) TunausaUAsn1situuusassniswenngnd
Aty enatisnedsTuaniunisnifidiasniainunedadunnlssomuasieyasiie 7 sunounisinfulé

ABIULLFIRDINTTNYINTUHUTNANLAT T&m%ﬁu@g’ﬁ’uﬁmslmwmmﬁﬁﬁfﬂsf%umLLW@mWﬂ%uﬁﬁmmﬁT%mu

=1
WNRNTIFANET
nansAlassiiinyagiaalsalfidenaannudn sauiaslsallidensanenlsaneunat w.e.

U U
' v
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LUUSIa8Y 2 U5z Aip Regression uaw Classification laeindiasyanna’ne dataset 99u9% 8 datasets (Hud
#ayaueNANENNBULLTIEIREY (district-month), dayauanainanauuusealasi (district-week), d03a
WEARTNATUALLLIIREEN (subdistrict-month), #B3aUENAINATUAKLLIIERUA (subdistrict-week), daya
UENATNAGNDIEULLINEFDN (age-month), TBAULNATHAFNEIYWLLITNETUA (age-week), TByauanmTN
NRHINALLLIIELADY (sex—month) kAT FaRALENATHNGHINAULLINEFUAA (sex-week) LBILFL B
U9 AVBNNTDIUARZULLATABINTINENNTD

NANTTIAUSRNBATNTBIULLIIABINITNYINTIE Uazinn Regression 177/\‘1 8 datasets [#uA district-
month, district —week, subdistrict-month, subdistrict-week, age-month, age-week, sex-month LY sex-week
Tne 1438019 Linear Regression @al5ien RMSE 71 9.697, 3.511, 73.132, 30.794, 5.557, 2.100, 2.815 uaz 1.190
ANANRU Wesuiunaiildannnisl#38n19 Support Vector Machines @al5iAn RMSE 1 10.337, 8.558,
77.368, 31.291, 5.921, 8.127, 3.097 UAY 6.166 AMHANL AINA19199! 4 Wud1 AFn13 Linear Regression T

UaeRNBNIWANINAEN19 Support Vector Machines waqﬂ datasets 19 8 WL

157199 4 KAaN19IALTERVBATNBILLLAIRBNNITNENNTDE U921nN Regression

. Support Vector Machine Linear Regression
AAUBY®N (dataset)
RMSE SE RMSE SE

district-month 10.337 111.185 9.697 94.031
district ~week 8.558 73.330 3.511 12.327
subdistrict-month 77.368 6564.470 73.132 53478.270
subdistrict-week 31.291 982.351 30.794 948.289
age-month 5.921 37.412 5.557 31.554
age-week 8.127 66.162 2.100 4.438
sex-month 3.097 11.146 2.815 7.925
sex—-week 6.166 38.058 1.190 1.454

NANIFIALT R BATINYBILLLINABINTTNGINTDE U5zLan Classification WUUSI8LHEM 14 dataset
district-month W91 Deep Learning Tﬁﬂ‘ixﬁ‘m%ﬂ’lwﬁﬁqcﬂ mINFAQe Decision Tree, Gradient Boosting Tree,
Random Forest, Artificial Neural Network, Logistic Regression, K-Nearest Neighbors &z Naive Bayes ﬁ Accuracy
95.31, 92.11, 91.00, 88.42, 87.22, 83.43, 74.50 WAz 70.56 ATNAIFU subdistrict-month W91 Deep Learning
Uszansaaw ﬁﬁ’q&] mINAI8 Gradient Boosting Tree, Decision Tree, Logistic Regression, Random Forest,
Artificial Neural Network, Naive Bayes L@ e K-Nearest Neighbors ‘ﬁ Accuracy 99.74, 98.98, 97.22, 93.29,
92.92, 86.48, 86.07 way 74.95 ATNATALU age-month W91 Deep Learning Tﬁﬂﬁzﬁw%mwﬁﬁqm ATNATE
Decision Tree, Gradient Boosting Tree, Random Forest, Logistic Regression, Artificial Neural Network, Naive Bayes
ey K-Nearest Neighbors ‘1‘7% Accuracy 96.69, 89.01, 85.71, 85.25, 82.24, 82.08, 78.62 uay 71.43 ANNaAU
sex-month WU91 Deep learning Widsz@ngan ?1171'2161 M1NFE Decision Tree, Gradient Boosting Tree, Logistic
Regression, Naive Bayes, Random Forest, Artificial Neural Network L&z K-Nearest Neighbors ‘7‘; Accuracy 88.94,

86.90, 85.00, 81.37, 80.94, 78.33, 72.44 &z 70.00 AINAIAL
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FIUNAN15TAUTLANEAIN LuUs18FUAY T dataset district-week Wu41 Deep Leaming L%
U‘ixﬁw%m‘wﬁﬁqm MINATE Gradient Boosting Tree, Decision Tree, Random Forest, Logistic Regression, Artificial
Neural Network, K-Nearest Neighbors a2 Naive Bayes ‘ﬁ Accuracy 99.45, 97.13, 95.22, 92.53, 87.06, 86.07,
77.06 uaz 77.05 AHANGL subdistrict-week W14 Deep Learning THlaz@nannAfiqn nusag Gradient
Boosting Tree, K-Nearest Neighbors, Decision Tree, Random Forest, Logistic Regression, Artificial Neural Network
LA Naive Bayesﬁ Accuracy 99.84, 99.62, 99.16, 97.62, 96.84, 96.06, 87.05 LAz 69.48 ATHNAIAL
age-week W91 Deep Learning Tﬁﬂ’ﬁ‘:ﬁw%ﬂﬂwﬁﬁqm M1NFa8 Decision Tree, Gradient Boosting Tree, Random
Forest, Artificial Neural Network, Logistic Regression, Naive Bayes Las K-Nearest Neighbors ﬁ Accuracy 96.93,
90.33,88.80,84.39,77.63,77.28,73.19 WAz 68.17 ATNA1AU sex-week W91 Deep Learning
Gfﬁﬂi:ﬁ‘w%ﬂ’lwﬁﬁqm MINAQe Gradient Boosting Tree, Decision Tree, Random Forest, Artificial Neural Network,
Logistic Regression, Naive Bayes Way K-Nearest Neighbors ﬁ Accuracy 91.79, 85.96, 85.11, 77.14, 75.14,
74.79, 71.28 WAy 59.06 ANAINL AINATIT 5

WAl EFauuunaIngel ﬁﬁﬁé’ﬂfﬁﬁﬁﬁqLmuﬁsfﬁﬂ‘ixﬁw%mwﬁﬁqﬂmﬁflmﬂﬁﬁmu%ﬂw

THdompant] 2566 1pedmdanzian Ganarpsnisinunalfianeuguuraswmi uaniagui 5

A157199 5 NAN13IAUSERNBAINBILLLIIRBINTITNEINTE Uszunn Classification

district-month district-week

Model g o) ~§, S g % § ®) ~§ 5 g %

s < § & § /g = g & 3 ¢

£ & = & g g & = g g
DT 92.11 0.950 99.10 85.73 99.19 91.90 95.22  0.976 91.44 99.73 90.75 95.41
LR 83.43 0.904 86.50 81.20 86.31 83.69 87.06 0.928 82.81 93.51 80.62 87.82
A-NN 8722  0.880 90.02 8528 8948 8755 | 86.07 0904  82.81 90.95 81.19 86.67
NB 70.56 0.874 95.66 46.38 97.69 62.44 77.05 0.599 69.30 96.88 57.33 80.78
GBT 91.00 0.953 9286  89.22  92.86 91.00 97.13 0.988 0988 99.25 9490 97.26
K-NN 74.50 0.819 70.97 85.44 62.89 77.53 77.06 0.874 73.45 81.12 73.36 77.10
RF 88.42 0.898 95.79 81.66 95.9 88.14 92.53 0.954 87.62 99.04 86.03 92.97
DL 95.31 0.979  100.00  91.21 100.00 9536 | 9945  0.996 9890 100.00 98.90  99.45

subdistrict-month subdistrict-week

Model g o § = ‘g % § o § = g %

5 = ¥ & 3 &/ == 8 & 3§ ¢

< = " s 1] < = " & &
DT 97.22 0.963 94.74 100.00 91.70 97.30 97.62 0.757 52.63 4.05 99.91 7.75
LR 93.29 0.95 89.20 9858 88.00 93.65 | 96.06 0.85 2217 28.80 97.73 24.66
A-NN 86.48  0.884 81.29 95.00  77.92 87.58 87.05 0.891 81.99 95.36  78.78 88.11
NB 86.07 0.500 78.31 100.00 72.00 87.83 69.48 0.500 5.72 76.20 69.32 10.64
GBT 9898 0992 9798 100.00 97.99 9898 | 99.62 0.998 99.48  99.76 99.49  99.62
K-NN 7495  0.829 77.78 69.32 80.51 73.35 99.16 0.500 98.34 100.00 98.32 99.16
RF 92.92 0.949 88.81 98.42 87.39 93.34 96.84 0.982 94.34 99.75 93.96 96.95
DL 99.74 0998 99.49 100.00 99.48 99.75 | 99.84 0.999 99.73 99.96  99.73  99.84
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age-month age-week

> c 2 g > c 2 o

Model § v 2 = S 7 § 9 2 = S 7
5 S Z o 5 o] 5 S S O S o

] < @ 2 @ g S < o & e g

< o (% oL < o ‘% oL

DT 89.01 0.855  88.75 96.32  73.02 92.36 | 90.33  0.942 84.13 99.05 81.25 91.10
LR 82.24 0.867 84.64 90.26 64.68 87.30 77.28 0.863 73.03 87.15 66.18 79.3
A-NN 82.08 0.826 84.83 89.90 6538 87.23 77.63 0.815 76.32  80.23 75.13 78.16
NB 78.62 0.831 7777 96.23  39.76 8598 | 73.19 0.692 66.75  92.37 53.89  77.49
GBT 85.71 0.860 88.66 91.49 71.79 90.05 | 88.80 0962 90.98 86.38 91.27 88.62
K-NN 71.43 0.659 7143 100 0.00 83.33 | 68.17 0.734 6492 78.26 5820 70.97
RF 8525 0.778 85.06 9513 64.12  89.76 | 8439 0877 79.33 93.37 75.68 85.65
DL 96.69 0956 9592 99.36 91.06 97.60 | 96.93 0982 94.92 99.22 9465 97.01

sex-month sex-week

Model & s = £ £ 3 s - £ £
£ S 2 f: = 8 g =) 2 E: = g

s = 3§ & 3§ ¢! 3 = ©® ¢ g g

< a (% o < a (% o
DT 86.90 0.964 100.00  71.10 100.00 82.87 | 85.11 0.917 77.72 86.82 73.70 81.86
LR 81.37 0.84 80.84 76.18 85.27  78.33 74.79 0.83 72.33  81.45 70.40 76.55
A-NN 72.44 0.804 82.69 50.18 92.81 60.99 | 75.14 0.812 73.71 79.47 70.61 76.48
NB 80.94 0.818 81.22 73.27 85.80 76.68 | 71.28 0.721 66.45  87.77 B54.12 75.62
GBT 85.00 0.907  75.00 85.71 84.62 80.00 | 85.96 0.923 82.61 90.48 81.61 86.36
K-NN 70.00 0.786 64.29 56.25  79.17 60.00 59.06 0.636 56.60  71.43 47.13 63.16
RF 78.33 0.708 77.32 .17 83.78  73.95 77.14 0.801 74.41 84.33 69.61 78.98
DL 88.94 0.895 100.00 75.71 100.00 85.98 | 91.79 0939 9179 9215 9117 91.96
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GEl) wazafUsIuNe

v v
[ o o

maAseluassigadu g nadenlnensdiledeifiaouduigdudulenguiimnoudainu
FEauundasInIanennas] dmsunsitnegnisssineeeslsnfideneen udmdmzen Tun adesinmiu
An dmdn d1una uazdiua Tnenisszuinveslanldideneand annuuansneduluusazini iosnn
AINAHIUHUIDIFEIINT FATHUIAREN LAZNIINTEINERIBBIUNAINI L UEane Baifiunmzang
Tanliidenasn Auifidunsaidsiazan i duamneidnnnisszuingendy doniladedninan fe
pavanudalideneen aneaziisnliuAsuamnugasns W ansdsesnisasunnenaanfisduliunsd
asanaasnsszineifisanmanudsiesmeniug i avdanisasuuadussnnageaefdumme
uaziladudnuaningfisnad fe gomnfieds Tnugomgafigiuenindnaniaed g ulauasnsunsiug
yoag9any Bnvadodsnasionsaisnsalunsuns de et dauBrnasiriusdsiazdmaniuiinuen
Tnesnyinbiifnuasidisfvsnzandmiunisnsiusenimedgiulmesssas Seumnnnwinls Tonig
fepaneanfindnfidann uazasdudiniinas Tnonnuduigedmaligsanefiongutu uasislaniaty
mauwndnszansdellidenson Tnetladasonanifunedouarasdinl uaclirenadasiuiiadanlity
maRnEnnewernaninsszinalen i ideneenufmdanzien wudn fadadmind Tededmnaiuaziiady
anmgRenniadiuiladefifnaluniafianisssuinlenliidonsen uasiAdalinud nansinlssavsniness
WLILS1ABNNITNENNTDI 152109 Regression W31 Linear Regression Tﬁm:ﬁwﬁmwﬁﬁqﬂ ‘ﬁ RMSE 1.190 Tu dataset
sex-week BefiArAuARIAARELTRLIEduLdaesiRaasugageTuniiune daunaiilFuszion
Clossification W91 Deep Learning Wilsz@angan ﬁﬁq A ﬁ Accuracy 99.84% 44 dataset subdistrict-week %\1 u
wwLsaasd N anennsoimsznalaaliideneeniivenzaniign TneWidnanausugauazAmnlszananm
Taesngeiign Ssmanpdesiumidauuudiaasnianennsolinisssuinaaslan idensanlpeifinaiianieyin
wilasliaganudnds Decsion Tree iiuluinalunisadrsuuudnassdmiunisneansainisszuinzas
TsnliAeneeniimnzaniigalasliraansusiugngegn 69.85% uaz 75.4% audndu (3319 seazqna,
2564) uazlnanAdanisinnelfidenoantuaenlus fnnsliuwamnsniadenszenniasi Tnelddaya
goileAneTunnTEEULIUA 1889 WUAIMIRENSILUTIRENEaEmATlA XGBoost waRNUs AV iRTige Tnes
A1 MAE = 89.12, RMSE = 156.07 way R-squared = 0.83 (Tian et al.,, 2024) WAZITHATUNITNEINTDINTH
Tideneantuignuaalasld Long Short-Term Memory unannsnsienuasades wudn LSTM Tianarsusiuin

=

ARAYA 84% 91 RMSE Bg7 0.04 UArAIATUNE R-squared B¢i#l 0.84 (Mehta & Patel, 2023) WAZI1UTTY

Ao

WA 9N133eusiBsaniievinue§idenaan T#7% Deep Leaming Tae ¥ Tuima LSTM Tunnaviaunena

a

TnauuusnansfiFnasiigafa SSA-LSTM ag#iAn RMSE 91 3.17 wuuanass SSA-LSTM vinelifTuaauian

ATV 2BNNATET (Majeed et dl, 2023) Fefiayaii ¥ waATefIna1iui AuuAnsnsiuanAdeil fe

U
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Abstract

This article aims to evaluate the appropriate technology level for research funding and research funding
sources. By applying the criteria and procedures for evaluating appropriate technology at 4 levels, namely ATL_D
ATL_C ATL_B and ATL_A, the evaluation method must be accompanied by supporting documents from level ATL_D
to complete ATL_B, and to tailor the appropriate technology level to suit the context of the research area by
comparing the appropriate technology before it is applied to the research area and after it is applied to the research
area. The evaluation method must also be accompanied by supporting documentation, which can adjust or reduce
the appropriate technology level from the previously assessed level. It was found that when considering the
strategic research area before and after the implementation, there were 59 and 60 technologies, an increase of
1 technology ATL_B. There was a significant increase in change from 9 technologies to 22 technologies, accounting
for 244.4 percent. In conclusion, the important point is that the criterion for assessing the appropriate technology
level is a new body of knowledge in the dimension of field research. It can be used to evaluate the appropriate
technology to participate in the application for research funding. This assessment of the appropriate technology

level can be a part of determining the readiness of future researchers.

Keywords: Appropriate technology level, Strategies research areas, Social mobility
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Abstract

This research aims to develop an object detection system for smart homes designed for visually impaired
individuals to enhance their independence. The project involves creating a portable device to detect obstacles
within the home using the YOLOv8 algorithm, which is known for its high accuracy and precision in object detection.
The project is divided into two main parts: Part 1: Device Design The device is designed to be portable and user-
friendly, featuring audio alerts. It includes essential components such as a Raspberry Pi 4, a camera module, and

an ultrasonic sensor. Part 2: Model Development A new model will be developed to detect obstacles in the home
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by further training the YOLOv8 algorithm with household objects to enhance model accuracy. The new model will
be compared with an existing model to evaluate performance.

The results of the experiment showed that the newly created model was able to detect obstacles inside
the home with an accuracy of 96.2%, while the existing model achieved an accuracy of 93.1%. The new model
demonstrates relatively high accuracy and greater efficiency compared to the existing model. The researcher has
designed a warning system that emits an alert when the visually impaired individual approaches an obstacle within
50 centimeters. The results of this research can serve as a guideline for creating obstacle detection devices for

smart homes, ultimately improving the quality of life for visually impaired individuals.

Keywords: Visually impaired person, Smart home system, Object Detection
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WBLANAIHUNIEN YOLO a1nsansnadudnguatslssmmiunmifeaiulindeniu mwazynuiensesnisn

azvimnenssuauazlssanesiag udaneasiaw vinliansansaeduinguatssnanisifiunaieain
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uazyinemlituna193e (red-time) Wasanasaedudngriomalunniiesnsadian swenlunaduiidasus

o & < o a & o iy o o ~ o
nsnsraduiliunatedunen i YOLO aziaanniBalunisineugs uidiisdninde anefiilygmilunisnsedy
Faguunmdntunn iewennisudsnmesnifiumseiiflasnasiiin enavinlisumisesdng Biwsingyingy
Tunafisinsnsaadudugennnnndn @ Faster R-CNN (Zheo et dl., 2019)

Joseph Redmon (Fyniaus YOLO a5ausn(s® 2016 Tneninaueds i lunisnsnaduing lnafvun
flgymnisasasduiagiiiunisimnanssufvasnuazaanuiianiivissaana Tasvinelsyamiamilafen

o & ' @ Py & a % A oA o A
ansmineansaunazansaninliuadafisaanawdn feasiuie dssnaananmmuuuna1ased
AHIE 45 WsHaeAu? TwaaefineddudniiBanda Fast YOLO Uszananaléifi 155 wiausdaiundl uaz

a

flein mAP qundndiamenaduau 4 ulidn YOLO exidisRawanntuEesntaszysiaumioting usifivinemnliatunsuen
Frganfiunds uazdsfiannasnsntunianatedudpginainnaneAnd1asau o (Redmon et ol 2016) Bl
f1aq17 Joseph Redmon Taigifin1sWasn YOLO vinWifiniaain YOLO sialmsnguiinddauazudsviau 4 wikiuby
A8 Ultralytics @il umumandayunnswmuiuasinauns liaa YoLO ﬁflfﬂgfmﬁl,ﬁm%?uﬂm 1asusine q Tned
nnaaaaesulual o 1w YOLOVS uay YOLOVS auiivilaqiiuiifidenasiuil 10 4113y YOLOVI YOLOVZ uas
YOLOV3 shiufiunasmumasiial Joseph Redmon AAlHE AT ustaziansiimas YOLO TH3unmstsiniquilowiy
UszavBnmmuazanuuiugntunisnsaedudng laendannisfie winfldaguanseialunn Tueaezdunnga
fsnavrasusarinquAtATELNABTaL 9 w%ﬂmzqmzmwé’mqmemummﬂuﬂmmﬁﬂLLuﬂﬂﬁxmwfu i
vandninglunsaudiugiiafaammaniaziu 95% wusn hunAduifeaiuainszuunmetiuyarauULAT
739 Tnedmuneaunaniizuandomieiuyanafifiusin waziinsuiunasadnsednlaluniamsedu
ANAIARELFMASAVBATBIANHUHLENN 1RSI KL AREWLAN AvainoTiingR lungReaedy
7l 80% wudnflasgniiasnnsiuyanatissndtuazacuadninasensIsIeTLLAL NS M ARRYEY
Aanaafin Tiny YOLO V3 WUFNAINETI9T 100% Uaz 90% FTTUUAIHNTOTLS WU FusNE Wi uasduiu
sailunnsaneyAns SaniaUsunsmesiisnzasazyinlidane3Tia Ty YOLO V3 asaadudng (ifluszananmn
wny (s mguazian, 2019)

dauresdane3 i Tiny YOLO V3 (#5un1aWmmnlag Joseph Redmon uag Ali Farhadi st
ypsngulaiaa YOLO Alnajau Tiny YOLO V3 iiugsuimiiniutzes YoLovs @elisuntsusulimsnz il
amannsIaTuing a3 Tnelinsweansnsdmandiesas vinlimmnzdmiuszouiledovdeginsoifs
natszananadntia wanaanil Fast YOLO dafiudautisuaslmanisnsnaduingiionnuuusnieiuaanmsa e
ynuzAifansinunasusu iussduilimanzan wadeaiuTues YOLO s o (Redmon et dl, 2018) Tutl 2023
134 Ultralytics THIEAfa YOLOVS Liugimun YOLOVS adnafiunisnia uazilasannifiulassniauuy Open
Source Aidlnlanialigauialanansnsnitinunddasaatuniaimun Fedwdase Fufuuuudiaasdmniy
MM57999 3R LAZANTANUULAIRE9N1TT sV gUANHALALAS Ui ya wudIaes YOLOVS fivang
198594 181 YOLOV8N YOLOV8X WAy YOLOV8m (Ultralytics, n.d.) Ta59a5192849 YOLOVS Usznaudafsaunan
Tiun Aune indndneumman n1suUsnlsennimiia uazdinusndan dmiuauye Snafisdayalanua

naRsuNaILUIUSUT waadraunumanEwndn CSP wianluga CSPLayer 2Conv 7N uazagUsiaelnga
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SPPF 928N AN AINITD WN1TUeNADIENTR §9un19U5UL9R e R AN 19aaefiFnig PAN-FPN

FmLL CSPDarkNet53 IaifinszAnBm (Kong et dl., 2023) fslasssaiiuanaltuguii 1

Backbone

— CBS  CBS  c2F | CBS — C2F — CBS | c2F |—> cBs \ C2F — sm1

Input

Neck Concat

Upsample C2F } @1— Upsample
SPPE |

Detect Detect Detect

I.\[axpnnud ‘ e

Maxpool2d

Ly

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

¥

CBS Buttlenerk } BonlenetkH Coneat }—‘ CBS
Detect

CBSx2 CBSx2

(o] (]

gﬂ‘ﬁ 1 Tasvadannilnanssnsesdanaaria YOLOVS

~
=~

CBS

1

17}34'1: (Kang et al., 2023)

MFMIBIN1TVINNIBINED9 92TH OpenCV (Open Source Computer Vision) Fadulavsdaenfiones
Adwvimiiimunauasuanlag ntel Galianasunsaluniaazinananinuuunatads grisntilunans
IMUAN 7 11 N199A9NFBIUAZIREIINEY N1F3TYIRR TN uaznTAtATsAnTnanaSiAes TaanasTd
WARANIS59INNTHBNTUIINATN (Boesch, 2024) aMnnnaAnueATefifitadins wuddaunainmanslu
uWaAALAZABNA AN TUN1aR99 FuRYARYI iNegasduas AEAzAINIaTanlan aiing TR e 9L
T%97m TuusiazaniddeinasTidane3finuazindesdiadiedu uidoulnajidenindane3fis YoLO
Uszyndls Taeiannz YOLOV3 fignliTunnansnadudngasinunns TnsmAduifisatunisnsiaduasingans
dwsuifinasadutiinfesaenfiame vl wodl YOLO sreliiszuunsaadudng (fetnsusugiuazsanso
uaztaeangtiAme Tnessunmunsaudafoudoffeinaastigniasds 80% uazudafoudenumiliusiue
9 90% uananiidefinstiFane3fuAsAN Ww n1argaaduraLaI eiRuUsEABnnaasTIL
(iR, 2564) wazannnnsAnennAduliivindassesdmiudAniemneaeni Hesasdananssiiny
i s UaSmpzg i (Arduino Broad) WwimaSAAAesAINEg (Ultrasonic Sensor) imnsinannsiu
(Humidity Sensor) U5 (Bluetooth) saimas(WiINTzuanss (DC Motor) AMiad (GPS) uatwAiati (Application)
JeUY Text to Speech TUgungs Android Studio ATH1 C++ WATATHA Java HANTINAFBLUNUG Einau1Te
wiadendsiinannstuazes 2 was wezudafewusaidnadiliiunessuionuardadoudason (afn

WarAtdy, 2565)
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daui 1 aanuuugUnsod (Design)

nspanuuugUnIninsaaduingaiingans deuansiugufl 3 azdsenaudiag ussa Raspoerry Pi 4
(vanaiae 1) Wondbglszianananiitdunisaunuuaraniiuniseesszuy lageztinen Python e
TU5un9ufvinensuu Raspberry Pi 4 WaAILANNITY 19U Tmﬂgﬂﬂm‘i@:ﬂi:ﬂﬂuﬁw WulrasAfAuLAY
ANdige (e 2) Wnlugadnszereesieinuans avgniinfisunuasn Raspberry Pi 4 iiariiuaszes
Tnelusyey 50 wuiwnsuaraniusraziinmualiigunsoludafion aaanwingnTun1snsaedu Tuga

¥ ° o a & o a ¥ > 4 . = £ 4

N&D9 91U 1619 (MEneLae 3) azfinfaudindinuniineeuase Raspoerry Pi 4 tilatfinpaifiuninsey q

o Tnansudaflews:tgunsalyileugys swam 1 g (anawae 4) TneansvinnisfinsieiugEsegui 4

' Ultrasonic sensor

, Camera
Raspnerry pi

5% 4 nseenuuugUnIningeTuingdefinaan
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Aufl 2 NsEERUUIIRaINansIeTURN AR TN

ULILA BT RASLRN (train) Gf%m'ﬁdﬁﬂﬂumﬂ%wﬁ (transfer learning) #1911 YOLO S9UULANAE

(%

g maziinuudnaneiiisunaiindmiunaadudnginUlude wu soend 1an qia Go (udiu §a5ula
Wndane3iin YOLO wndszgndlilunisnsaaduing delunnsiqeiiazdnanadngiianuisanulfnnelutio

1%

Trgazflaanafyinn1sRNLALIARAURIANA 10 AR F95 § e 1518 1Ry Use

U

v & o aa
Aifiu Hunsaes Weaw 917
nsvandiuldl wiazpanagnideniiiasenniduinginulfestunteluiing Taefis

Tial Souamaluguil 5 faneazidandsdl

Define Object

Prepare Dataset ————»

Classes
l A\
Training Dataset Test Dataset

l

Object Datection <«+————— Retrained YOLOV8 =

Results

5% 5 TUABUNITEEILLLIADY
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¥ P = 2 ‘[ 1 Gt v A 1 ‘Eaz o
ARABUN 1 ﬂ”liLW‘if:lN‘l!ﬂ‘ll‘ElEﬂ Wﬂ@z‘ﬁ'T].l’i')N“qﬂ?lﬂ?ﬂ“@‘iﬂﬂf]WQﬁﬂﬁﬁ’ﬂﬂﬁﬂqﬁ HUTUNDTE LILBINY

U 9
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amudaniisnandumesiin axlfifiunmanizfaedifiagniatution samau 116 gU nmlugaieya

U

'
=

azfmvnawingUilsunss Roboflow iu 640 x 640 Ainera e lHilindayalunisfin (train) uanedsgii 6

U
D ;? . I g ¢ -ﬂ-
TN =] = !
Yo1 yo2 yo3 Yo4 Y05 Y06 Yor Yog Yo9 Yo y
e — - 2 [ 2
‘ i | \ . [ I w [
Y4 Yis Y6 Yz Yie Y19 Y20 1 ya2 ya3 ya4
P I
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3

¥ v29

-ﬁﬂakrﬁ* Uﬂ_]ﬁ

sﬂw 6 Gl’)@ilﬁ@‘iﬂi’lgf%?uﬂﬁ‘iﬂﬂ (train)

Funani 2 fANAARINRBITRY Wndinnwsiansa lnet¥lUsunas Roboflow Lﬁ@ﬁmumi’mq?umw
uazyinmsTuungUnmusazsl Wievinntassyaaa ndsa il Roboflow Bun1vin Label %38 Annotate A
Wndmundngsing g tunan szutigpdiayaiiu Training Set 90 U Tdmsunialndulina ua Testing Set
26 71 Wdmsuniatsuifulsransnmeeslunandsanniilniadauda axligaiiaya (dataset) HdTaseaing

fayaiitaauanniwih ¥ iunewsial) Dwyer et al., 2024) fssiopgneluguii 7
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No Tags Applied

31J1‘7| 7 ﬁa@ﬂmm’aﬁmumi@qﬁfumwuu Roboflow

¥ [ ]
Funauit 3 n158n (train) LiNasdrsuuustaastna §35uTAT n1wn Python vinnnsfinuu Google

Colab (https://colab.research.google.com/) Gaanngaldnsnanns GPU e tiinaulfi5aiu uarauisailn

a o %

wuusnassidudaunazinaflfnielusrazinaiaunda §aeTslEgnr1a9ann Ultralytics YOLOVS GitHub
(https://github.com/ultralytics/ultralytics) lagannianagaunudn Aniafimesfimunzanfe leaming rate 7
0.01 uazl¥ optimizer A® SGD (Stochastic Gradient Descent) WAL IN1THNNINNA 100 Epochs vwa T Ta

WUUIaBsIRLsERNEN W FAetnsuanafieglil 8

¢ 100 epochs completed in 1.104 hours.
’ Optimizer stripped from runs/detect/train3/weights/last.pt, 6.3MB
S5+ Optimizer stripped from runs/detect/train3/weights/best.pt, 6.3MB

Validating runs/detect/train3/weights/best.pt...
Ultralytics YOLOv8.0.196 £ Python-3.10.12 torch-2.3.0+cu121 CPU (Intel Xeon 2.20GHz)
Model summary (fused): 168 layers, 3007598 parameters, 0 gradients, 8.1 GFLOPs

Class Images Instances  Box(P R mAP50 mAP50-95): 100% 1/1 [00:05<00:00, 5.91s/it]
all 26 23 054 0.504 0475 0.348
bed 26 1 1 0 0.0293 0.0142
chair 26 3 1 0548 0712 0.366
cupboard 26 7 0.561 0.571 0.679 0.469
door 26 1 0.105 1 0.995 0.895
fan 26 2 1 0 0.00469 0.00143
plant pot 26 6 0221 0429 0.9 0.0923
shelf 26 1 0.316 1 0.995 0.895
table 26 2 0.121 0483 0.0931 0.054

Speed: 2.3ms preprocess, 209.4ms inference, 0.0ms loss, 7.8ms postprocess per image
Results saved to runs/detect/train3
Learn more at https://docs.ultralytics.com/modes/train

5% 8 NSANUULY1aB9IIMNA 100 Epochs

FUABUT 4 N1IVARAY YULUS1 AT AeInNITRN (train) 81 % TrgBnannnisaiinan g
Tannasnun YOLOV8 axtiuiinTsinatuguuun pt Sufhusuuuulndans PyTorch Tiinaazgaiindinhilasn
neafinvua i luaeiiviin1sfin (train) B9nMsHiuuus1aee YOLOVS 7ifln (rain) iasaudannTdtulusunsy
Python THatingod raspberry pi Tnsidnanfndslausaianiindinsuniatiain YoLOvs uazazlnanlnadi
uiin (3 Taeléiaridun ultralytics.YOLO() mmfm:qm:ﬁmm path Tugsnalumanidesnisnanumaasy
paa9dudng Tagasldndosdunnlufidngaialution 10 atng wu § fes g e say aadngiatugn
Hiyagunin @enlaunss nen Python Witlszananasiafaenisduniniu Real-time % OpencV iiiaidinds

nipauazsunmmisuasiissensaedudngnielutild uazlnanluea YOLOVS firunisRinduuwga
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o

foyafdngniauiinu vinn1snsaedudng lunaszvinisasasdudaglunmlaaudsnmesmifiugausn o
3 . 1 @) ' o . .

LAZYITHIENTAUADULIA (bounding boxes) WAZAITHHIFTLINUIBILARLANTN 11911 Non-Maximum Suppression

(NMS) annssuzauafidawiuiuiensBianiznsauiidazuunaanuidulagegn (Ultrdlytics, 2023) a1nmii

WP TNHARNEUWATNAE fangenisvaaeunstaduingaInndes sauamsiugUi 9

Yuna Tnavied

nszaemilil Vs
Ul 9 uamsingilEvaseulssAvEnmuuusaes
TunnanasauiieniUsz@ninneesszuy asiin1aageUNTiINeINEesuILSIae {390 i
4 dl v é’ 1 J o v o/ o/ dl o = . v A ! o U
wuusragfiad s maseuduuusaesaINnTniandngivinn1aiin (Tran) Hrdeld uasiiisyaain

MaMAEaUR Fu1ANInmM AR NN (Accuracy) TaarinnanianasauluniAadanangndieaiienn

UseAnBnmAnafsANuingn Wisuiieuduiuudnassiug

HANTSANGT

a o

HasuliinnsnaseunsaedudnginunudnndnmilagasinnsmaseuTuanmuandeneds

Tnenindes SulUfdnqusiazetng 99uam 100 A5 waziiunantmagey etuiunewil GaldFdaung

B2

nasauiunguivmeseiiuiinismeaneen uifiselfinnameasutaninuindenfiegindidasiuns

k1)

Hemase asantudindszaiugfinisnsaneen dnazeniudng wu iy 188 Wean Sedaulngjasileg
melutimegudn Tnanameasunisnsaedudagiiliauanmiiusufin 640x640 Antea a1unsoUaAININ
THuszanoe 5 snsieadund Genndivanng ldaewasiansiounnindesenn nsssyziineesingazgn

! a A = a a ° Y o o = a ° dl
yaaamn 6 Auit TasnisuBeuifisudss@andnmessuuudian §ideesinisuBeuiiey uusiansd
Taa3n@unnml wazuuudraesitugiu Tagvinnisvaseutuan nuandanasennelutinn waztunisnassy

v A 13 A ! A o o < s A = ° '

maudafiendeaidendangusraziinmualnedaeinduaesafuidasanuiige TngnisAiwammnisn
Accuracy WULSNABIvH WUATRARHUNWENT 96.2% FauULUSIaBINHgINezRAHuNEIRADgT 93.1%

o

auanslipnseit 1 70 2 uazfAdevinismaseuias Tunsdlfifidngegduanyadatng Tnenasaunudng
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5 aging Fia NAEY BNANAN LASENENAT ABNRADS LAZIIANT KANITNAFALNLN LULAIRE9 IMHIAIH

WaiWgngl 93.0% UAaTUULSABIANgIFAHUINENT 94.8% Aeuanstuanansl 3

A15197 1 nanasaunsaaTuingnie lutiudiseuuusiaasiug i

NSNANBL NANISNANDU .
o o ATTHUHNREN
> 2L %4 %
'mqmﬂ?umu 9%HA 100 ASI
- Accuracy
AHGNARY AMNRANRIA
(TN 94 A543 6 RS9 94%
2. 4 90 53 10 A% 90%
3. find 97 A59 3 AS9 97%
4. 1Re 96 AS3 4 P59 96%
5. fidu 98 A3 2 AT 98%
6. NAAN 91 A59 9 A5Y 91%
7. U9 95 A59 5 A9 95%
8. 7 95 A54 5 A59 95%
9. nIraneFulH 89 AS3 11 A59 89%
10. iseg 86 A9 14 A59 86%
ALRRY 93.1%
A15197 2 NManasaunsaaTuingnielutinuissuuusnaesing
NSNANBL NANTSNANDU .
. . g; P ATNLNMEN
mqma?umu VI9UNA 100 RS9
” = Accuracy
ATNANADY AMNRANRIA
1. \RieN 97 A59 3 A59 97%
2. 4 98 A% 2 A% 96%
3. g 99 ASI 1 A5 94%
4. B 97 P54 3 A59 95%
5. fidu 99 A39 159 99%
6. NAAN 97 A59 3 59 98%
7. U9 98 A4Y 2 A9 97%
8. ¥ 98 ASY 2 A9 93%
9. nsraeFulH 97 A5 3 A5 95%
10. Useg 98 A% 2 A% 98%

AR 96.2%
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A157199 3 NIVARBUANHLNNEN2BITY 2 UUT1a89 n9dlidnguenyadiatng

9

MNANBUING Lmué'mm'ﬁugw wuuIIaas iy
1. NADY 97% 95%
2. 8719819914 92% 91%
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4. PENRIADS 95% 94%
5. 290 969% 93%
AaRe 94.8% 93.0%
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mamnsaduipgianizianzas Wyndoyafifiaanmenizanzas wu awdngaaetution uazinnnsiindulne
Weliuuudiaesianaideameunisnsaduinguaniu faosuidigednlunismseduingane i
uipafanaa Ao IR AR AN Ad AR

smadedlinavesruuanimlandmsugAniameaenn Treesfiugunsoifasnsonmmld dmsin

w TneMdane3fin YOLOVS FeanunsarinnnuszandlE(#F uanifipsannanunsnvinewungungn] Raspberry Pi

' '
aAA o =

dldﬁl o o/ 2; 1 1 o v & Y ! v
‘VIN“ZJ@"V’]ﬂ@‘VI\'i‘V]HQEIﬂ‘EZN'J@N@LL@ZWNQE?]Q”]N@"IT@ %QTuﬂﬂqqzLLQ@N@NWNQWQVI‘ﬂNWﬂ‘Vi@’m @”]’VZNNNT‘W

v
Y o

N19A99199UARIALARDWIE ATIABIANLTEANE N WBaILLUs1aas I a N0 T et lEATw faas lEyin

U

9N (train) Sane3itn TaelHienzdagwulesniatutine anniuezinnismageulsyAvEnm 2 uwusians



50 The Journal of Spatial Innovation Development (JSID) Vol. 6 No.2 May-August 2025

~ ° 2y & Y ° g o o PR o o 1

Ao uuusassisddun mtuuuusaesiiug e Tasvinnaneasudngeiiadentu 41w 100 a5 Taenis
naaauazdagnielutingiomn 10 1iia Taenaasauanien Accuracy 289%19 2 WULS1aD NBENNETUNG
ManeEBy newinaUaszAninmessiuudtanes ¥ arausug (Accuracy) Tunavinemduanmuanien

=S J ° zdl 4 td? [P 1 4 dl tﬂl ° =9 =Y o/
939 9INNIIAFBUNUIT WUUSIaBTiaE 19w i aoningn il 96.2% wazdiminnnieuiiieuiy
S | - A o ey o . o X - ool
WULSABINKg ez RUsEAMBN TNy mdlusiugnannndn Tasuuusnassiingmasiiaansusdugni 93.1% az

WinlEduuusansbidfanuwindndsuingeuaraiinsansreduingaefinuasiiagnne (i dabuune

o A

fmginuudtassifianuaainndeugsndiuudiaasiugiuin s1efiduilssnainuundisasiugingn
Ansuastioyaiinainmatsnnn Tuaadedaauannsntiunig Generdize wdansnanaws lugioyalna o T
Anda wilnanuzifeadu Aaneintilunaliideamguinguasianlausziammilomituuudiaasing
dauundnandlnsi ufidnasgnilnndiastiayaiiiannznanzas usaisezenaaanaEesdnys 819vi
Wilunaliaunansustennuunndeasinglugunusing q Tiewe we dngiigunssuansn vdaingfiogiu

NUNDT (HABENY NNT Labeling 2B9ARTA 119911 annotation B9 AINARNALARBUNEAAINH (3 LLaJuﬁﬁGfum‘jﬁ:q

q

o o/

elalai %@d@mﬂsﬁﬁmﬁéqmﬁume‘jmflmmmﬂﬁauqﬁumqmm LAZANNITARDUIRHAN Tuﬂﬁiﬁﬁﬁqmq@g'
uanyasaneng Sawudn wndaesirsfidnmsusngtinsnduuusansig

wwndassitadntulnsiazannsansaedagiigndalumnans o fuvdeldnuoeiuansneiiliusign
mﬂﬂfjm,muﬁmmﬁuﬂm i daduitiaaiuludnedng a9 vBadmunds azdimnsnnsaadulfigniias
WAL ARG HaTEsnTasTaa U [Hunsetnawinhy i asseduiing Hudnunsifien wenduunudiand
panadudng ity Seenfuunudaasinedulivainans wu a1mne e 5o &nd dusu Seinliuudans
Dnlifiaoausdudnannnd wanzimuaasoadudngnietulion Tudauessnissadesudafionsandetng
AneNIEIEITAF LMY annaesay wudn rnsaaadesudadenlinuiisesnisuasannngaiacnm
anafUsyansnmiuanmuIndenss

nnaRnENIATeIRaTUNIRTIaTURARINAeSanaafin YOLOVS WUdNSsLLEHITnaE19IAY
fimmenaides TnelmdadeveaiRmememesiftessysrzmanasfiansSsinquimang (Wong et dl.

o o @

2024) TwsmiAdeil ndesezpsraduinginaans wandunesrdiudeerinsrasmaiasodesudafiowdinns

q
v

\Aeatuguassaitagdemin wananni Seiinnals YoLovss iensaaduiienzdeusingtumame Tasl
WULFIAEY YOLOVS 1amsim 3 Wit wid1 YOLOVSm ftlszAnanmgeqn usidentd YOLOVSs iilasannimnansa
Tunspsaedundn Taefanusindrlunnsnsaeduiemafiowtls 98.38% uarfinissudnuszfian Tesseract
desemzidon (auaiguazans, 2566) uazivimaindanediia YOLO Tunnsmsaadunmensvenniea
funnaiEsnifienis 3 uuudias Aa YOLOV? RetinaNet WAz Fast R-CNN Asalumavaassiiuderaadnouas
WIMHE 9INNTVARBINLLT YOLOVT frnanuudugngeuasiinawia snsnsavinmliuuuEealnd ansuas
Aoz, 2566) BusiazimAdeiinmidanedi YOLO nuszgndBmdenutusazuandsiufinisdentine i
uaznai Ul vz fuem Sausaznefiuivotefuasiiodafiuansineiu etslafmusmadalundetiuans
WiindenrmiiullFifianindanediin YOLO sniazyndl#iu Raspberry P fmzadnfumiesnastige yilsug
15 Iun1angaaduingaeinannlin Tnetafuesgunsoiidfe fauansinda naniazaon uazszUUINTD
pareduingasinuansliaadpgusrasd dunAdaluadsilamunansdigunaoifiazaanlunnalion ua
asnantaeifnaadanniehdindazdn furesdintanmemuazdudaszainiy uieieazdiedndn

Usau Aa 9Adei b linaaeuiugRinisvnsmennads einliliszy e lastontstiaugunanily



o

115819ABINTNBNTAMUNINIANTIHTINUA (JSID) DA 6 Uil 2 nqua1An - FenAn 2568 | 51

AnviuuusanseziFsunsinduenziudnganaluting dszneudugdnseiilEflanadnuscansnmiunis

Uszananalsigennidn vmminlWiluaninuiedendnaree:filss@ninmfianas Famsnziunisingaedy

DTN

avfinranenalution Feenalfifduuametunissdwgunsainsaeduingdeinuancuanslan WelkgAnas

U

NNEE AN WEI AR

LENNISDNBY

AYIUT TUNTUTUAT]. (2560). NMFAAHIAZDILTIFDURINAINUNDERNNTNNEAT. 219477 IM8IaRT

k1)

wazwa lulad, 25(1), 138-147.

naaolg Hadla, fs1qd Weans, suna éiy’qyw\iﬁ. (2566). 52UUATI9T ULAra1HT ez g ue T UNIUY RIS
SULBaTeensa. 915a5vEnmaniuaznablagsmin@umns, 232), 72-86.

Ualamd Teyeynle. (2562). AR NTLUUATITHUY AARULLULIA19IITIAUSenE AU Raspberry Pi Tmﬂﬂﬁzgﬂﬁ

AANBa7N Tiny YOLOV3. Engineering Transactions, 22(2), 72-78.

o

Wy Reen WanansAads. (2564). n19m7995UAIARYINaIMSUIAB sa T W W AR unDSaYiA
[Anenfinusd3ygingrmansunniodia). 9inasnsoiuniinenas.

#NENE BNFITIU Lﬂm%m‘jﬁwﬁwmﬁﬂé’ﬂgLwaéLLﬁqﬂﬁxmﬂfm. (1.ALA)). ;e IgmIINTIeei 504

o 4

NNNBITHUNTIE. AUFAUAN https://tmc.or.th/pdf/tmc_knowlege—108.pdf.

a a s o @

A oA an PN
19119 RN, NAFAINT IFUSATNAT, U LN

9

asa9dudnglunndienweinalaeiinadalassdielszamidien. arsa193snr9nalulad

ANBH, WU UidNAaLazdtyyT AnTieN. (2566). N3

tfavrii/szne, 512), 4-11.

FUIN WUBLAY. (2563). 1479 F18AauANANIT Vi’mqwfﬁz‘vnmwﬁmﬁlﬁzmwﬁ 1 AINANTII N TSI,
AUAWTIN http://www.1479hotline.org/archives/11836.

Tafian Fiondl, winsmd ingudidesmi, aladnt mysndiials, uasweadn siusland. (2565). [Hivindanse:
AmsutaamAsiiniansanan. 9198153970 15ma lulagigaamnasn, 22(2), 22-39.

1NN B3R, (2567). Yolov8 : WA IBIEN A4 Viral Computer Vision 289 Ultralytics. RUAWANN
https://www.unite.qi/th/yolov8-ultralytics/

Amit, Y., Felzenszwalb, P., Girshick, R. (2020). Object Detection In: Computer Vision. Springer. Retrieved from
https://link.springer.com/referenceworkentry/10.1007/978-3-030-03243-2_660-1.

Carullo, A., & Parvis, M. (2001). An ultrasonic sensor for distance measurement in automotive applications, 1,143~
147. Retrieved from https://www.researchgate.net/publication/3430936.

Dwyer, B., Nelson, J., Hansen, T., & et. al. (2024). Roboflow (Version 1.0) [Software]. Retrieved from
https://roboflow.com. computer vision.

Gaudenz, B. (n.d.). (2024). What is Open CV ? The Complete Guide (2024). Retrieved from https:/
Jviso.ai/computer- vision/open cv.

Jeff Smoot. (2021). The Basics of Ultrasonic Sensors. Retrieved from  https://www.cuidevices.com/blog/the-basics-

of-ultrasonic-sensors.


https://www.unite.ai/th/yolov8-ultralytics/
https://link.springer.com/referenceworkentry/10.1007/978-3-030-03243-2_660-1
https://www.researchgate.net/publication/3430936
https://viso.ai/computer-vision/opencv
https://viso.ai/computer-vision/opencv

52 The Journal of Spatial Innovation Development (JSID) Vol. 6 No.2 May-August 2025

Kang, C.H., & Kim, S. Y. (2023). Real-time object detection and segmentation technology : an analysis of the
YOLOalgorithm. JMST Adv, 5, 74-75.
Murel, J., Ph.D., Kavlakoglu, E. (2024, 3 January). What is object detection ?. Retrieved from

https://www.ibm.com /topics/object-detection.

Redmon, J., Divvala, S., Girshick R., & Farhadi, A. (2016). You Only Look Once: Unified, Real- Time Object
Detection. Retrieved from https://arxiv.org/abs/1506.02640.

Redmon, J., & Farhadi, A. (2018). YOLOvV3: An incremental improvement. arXiv preprint arXiv:1804.02767.
Retrieved from https://doi.org/10.48550/arXiv.1804.02767.

Solawetz, J., & Francesco. (2023, JAN 11). What is YOLOv8? The ultimate gquide. Roboflow. Retrieved from
https://blog.roboflow.com/whats-new-in-yolov8.

Ultralytics. (n.d.). Ultralytics. Retrieved from https://docs.ultralytics.com/models/yolov8/.

Ultralytics. (2023). YOLOv8 documentation. Retrieved from Ultralytics. https://docs.ultralytics.com.

Wang, Q., Shikanai, Y., Mima, K., & Tobita, K. (2024). Semantic Mapping and Voice User Interface Based on
ORB-SLAM and YOLO for Navigating Visually Impaired Person. Journal of Research and Applications in
Mechanical Engineering, 12(1), 2-3.

Zhao, Z., Zheng, P., Xu, S., & Wu, X. (2019). Object detection with deep learning: A review. [EEE Transactions on
Neural Networks and Learning Systems, 30(11), 3212-3232.


https://blog.roboflow.com/whats-new-in-yolov8
https://docs.ultralytics.com/models/yolov8/

Y

115819ABINTNDNTAAMUINIANTIHEINUA (JSID) DA 6 ATUi 2 naun1AN - RevnAn 2568 | 53

ATSNRARILAUNRL AT HIDIAIARRANRANSSH

Tesan rana’, naaa59A Fafuse’ Uy WHEqs TUNINIAR?

Development of A Dental Clinic Queue Reservation Application

Piyathida Sripol’, Pornsawan Chaimeerang’ and Phantawut Chantaramongkol?

" Department of Digital Business Technology, Faculty of Business Administration, Northeastern University, Khon Kaen, 40000

2 Department of Modern Organization and Community Management, Faculty of Social Sciences and Humanities, Northeastern
University, Khon Kaen, 40000

" Corresponding author: pornsawan.chai@neu.ac.th

Received: November 21, 2024; Revised: January 23, 2025; Accepted: January 31, 2025

g 1

UnAanea

AM939eATIHRTRgUsEaeAe 1) WeAnEINTTRMLELNG IATUIBIAIRRTNYIUANTTH 2) WadsuiAu
UszanBnmassualndndueasdondidniuanssy 3) alszifiuaauiienelevasdTHamuendindu
Tunsmmueunaedi llsunan Application Studio uazdnnisgmediesyalnaldlusunss saLite tunadsziin
Uszavsnmessustinanduiivnssaduanng@asmn samam 10 aw uaznisUssifinaosieonelezeiily
smustnARl fiudeyasngEeudium 400 au abfBawssasngmitanlunsdnesidays uaouess
AnRAsLazddeIUNNIASgIN HANNSATENUGN upUnALATHeBsAnARTnTuANTsH HuszAnBamiunnsan

agflusziy fan (Aede=4.63) wazuaUnanduassAndiniuanssndnalssfiuaasfonelaze il
A

upLnREaBIRIRRRNYTIUANTIH Tunnaaneg lusziuanniign (Anede=4.29)
ANANALY:  WALWALATY, ARRNYIUANTIN, 989A0

Abstract

This research aims to 1) study the development of a dental clinic queue reservation application 2) evaluate
the effectiveness of the dental clinic queue reservation application and 3) assess user satisfaction with the application.
The application was developed using Application Studio, with SQLite for database management. The effectiveness of
the application was evaluated by 10 experts, while user satisfaction was assessed by 400 users. Data was analyzed
using descriptive statistics including mean and standard deviation. The results of the study indicated that the overall
effectiveness of the dental clinic queue reservation application was rated as "very good" with a mean score of 4.63.

User satisfaction with the application was rated as "very high" with a mean score of 4.29.

Keywords: Application, Dental clinic, Queue reservation
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Abstract

This study aims to survey the biodiversity of fish in the upper Ngao River, located in Lampang Province,
from January to September 2020. Sampling was conducted at four stations, revealing a total of 14 families 28
genera and 33 species of fish. The Cyprinidae family comprises 15 species, representing 45% of the total fish
population. According to the IUCN conservation status, the Clarias batrachus and Rhinogobius chiengmaiensis are
classified as Vulnerable (VU) due to being close to extinction. Additionally, two alien species, Cyprinus carpio and
Oreochromis niloticus have been identified in the natural water sources, possibly introduced through human
activities in the Mae Ngao River near Khun Khi Ri village. In terms of the diversity index value, it was found that
Ban Khuan Khiri (Station 2). has the highest value, followed by Ban Sop Pon (Station 4), Ban Khoi (Station 3), and
Mae Yuak stream (Station 1), with values of 2.81, 2.52, 2.49, and 2.10 respectively. The biodiversity index has a
value between 1-3, indicating that the water source is still suitable for living things. Therefore, at every station
that has surveyed the diversity of fish species in the upper Ngao River, Ngao District, Lampang Province, the

water source conditions are suitable for growth.

Keywords: Fish species diversity, The upper Ngao River, Lampang Province
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laoensis) U@an Wandin (Opsarius pulchellus) a1\ A 8% (Garra cambodgiensis) Ua1 8 (W ( Pethia stoliczkana)

Uaufinga (S ystomus orphoides) 1an#eanse@ans (Nemacheilus pallidus) a1 unsz18esTnal (Rhinogobius

'
g a

chiengmaiensis) Wazanfing (Channa gachua) (U7 3) waznwudanfidmdusfiaiugsiaefin (Alien species) 2 ofim

9

Toiun Yanli (Cyprinus carpio) wazlaniia (Oreochromis niloticus) MAUAI 2 ¥faRiinu s sssumfisnaay

N1ennslaas WiangaeInnIsRssrasAnlud Tiuandiiaoenainuataanannisi 1 A1 H wodn
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fiatanfinutuusaranni

Familly Scientific Name
1 2 3 4

N q.A N q.A N a.A N N.A

1. Cyprinidae
Barbodes rhombeus v v v
Cyprinus carpio v
Devario laoensis v v

Esomus metallicus

\
\

Garra cambodgiensis
Garra fuliginosa v
Hampala macrolepidota

Mystacoleucus marginatus

<
<

Opsarius koratensis

N N N NN

Opsarius pulchellus
Pethia stoliczkana

Poropuntius laoensis

AN NN U
<

Rasbora dorsinotata v v

<
DN NI NN
\

Scaphiodonichthys acanthopterus

AN NI N N NV U N N

<\
<\
\

Systomus orphoides v v

<\

2. Balitoridae
Balitora burmanica v v v
Nemacheilus pallidus v
Schistura desmotes v v
Schistura sp. v v

3. Amblycipitidae
Amblyceps foratum v v

4. Bagridae
Hemibagrus nemurus v v v
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wiaanfinuluusazannsl

Familly Scientific Name
1 2 3 4
LW A LW A LI A LW A
5. Clariidae
Clarias batrachus v v
6. Sisoridoe
Glyptothorax trilineatus v v
7. Belonidoe
Xenentodon cancila v v v v v v v
8. Synbranchidae
Monopterus albus v
9. Mastacembelidae
Mastacembelus armatus v v v v
10. Ambassidae
Parambassis siamensis v
11. Cichlidae
Oreochromis niloticus v
12. Gobiidae
Rhinogobius chiengmaiensis v v v v
13. Osphronemidae
Trichopsis vittatus v v v
Thichopodus trichopterus v v
14. Chanidae
Channa gachua v v v v v v
Channa striata v v

NHILLNAR © LATBINNNY v - ﬁﬁmﬁmﬁwusiuwiammﬁﬁwLﬁ@uqumﬁuﬂmxlﬁﬂu@ammJ, 1= @A 1,2 = anfin 2, 3 =

AONFA 3, 4 = §0nif 4, NN = NUATUE, F.A = RemAN
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= ° P = ¥ o o o v
159 2 mmuﬁumﬂmmmﬂmmmmqmu‘uu FINIARTLN LRZHDTUATNNTIBYI N IUCN

, FIUIUETALAT ANTUNIN A5l
Family/ Scientific Name Balny Mudazani s9n 289 IUCN  szlamsd
1 2 3 4
. Cyprinidae
Barbodes rhombeus Usazfiensian 5 1 6 LC F
Cyprinus carpio tanlu 1 1 LC F
Devario laoensis dan@atuliann 5 5 LC F/O
Esomus metallicus UanBanuangng 4 4 LC F
Garra cambodgiensis Uaaaiu 20 22 42 LC F/O
Garra fuliginosa Uanyaniiie 2 1 3 LC F
Hampala macrolepidota ﬁﬂﬁﬂi:quﬁm 1 1 2 LC F
Cyprinidae
Mystacoleucus marginatus UAAUINNAI 2 8 5 15 LC F
Opsarius koratensis Yanimdinlasey 4 3 4 11 LC F
Opsarius pulchellus Yanimdin 3 2 5 LC F/O
Pethia stoliczkana dauzln 1511 26 LC F/O
Poropuntius laoensis UR1919[19 1B 21 19 55 LC F
Rasbora dorsinotata Uadanszlngsin 7 10 10 27 LC F
Scaphiodonichthys acanthopterus — Ua1He1 6 6 LC F
Systomus orphoides Uanufisgn 3 6 2 3 14 NE F/O
. Balitoridae
Balitora burmanica Yanasan 5 1 6 LC F
Nemacheilus pallidus Uanfafes 1 1 LC F
Schistura desmotes UanAaastdasuntly 5 5 LC F/O
Schistura sp. Uanfia 4 4 LC F
. Amblycipitidae
Amblyceps foratum danan 1 1 2 DD F
. Bagridae
Hemibagrus nemurus UANeAADS 3 1 4 LC F
. Clariidoe
Clarias batrachus Uanansu 2 1 3 VU F
. Sisoridae
Glyptothorax trilineatus UauARARNEIHLOL 5 5 LC F
. Belonidae
Xenentodon cancila UanngeyNma 1 4 4 3 12 LC F
. Synbranchidae
Monopterus albus Uanwaun 1 1 LC F
. Mastacembelidae
Mastacembelus armatus Uaingeiig 1 2 3 6 LC F
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A15797 2 Swanzfiadariinuuusiinemeuun Smdnan uaranmnInNTeLENg IUCN (sie)

FunnUa" NOTUAIN ﬂ’]ﬁT"gﬁ'

Family/ Scientific Name Folny Tusazanni sq0 289 IUCN  Uselamd

1 2 3 4

10. Ambassidae

Parambassis siamensis dauifauia 1 1 LC F
11. Cichlidoe

Oreochromis niloticus Jafia 2 2 LC F
12. Gobiidae

Rhinogobius chiengmaiensis ﬁmyjfﬂmm‘ﬁmsfmi 5 4 9 VU F/O

13. Osphronemidae

Trichopsis vittatus dannsumang 2 4 6 LC F
Thichopodus trichopterus ﬂmﬂ‘iz?ﬁiﬁﬂ 1 2 3 LC F
14. Chanidae Uanfing 2 10 2 3 17 LC F/O
Channa gachua Uanzau 1 1 2 LC F
Channa striata Uanfing 2 10 2 3 17 LC F/O

NNTBLAA : F = Food, O = Omamental, H = Diversity Index 11552 1duanun niaqiuaasdndininnisananiunin
ninenstaninsriulssmaesdineuuleuN s UATININENEINTEITHEAUAZRIIAFEN (W.1.2548) LAZATNATHAN
Ninensdannszdiu Tanaes IUCN version 2012.1 1) Tﬂﬁgfyﬁuﬁ:@ﬁ'wéa Critically Endangered (CR) 2) Tﬂﬁqmﬁuﬁ: Endanger
(EN) 3) fumaluslndgayiing Vuinerable (VU) 4) TndignAna1a Near Threatened (NT) 5) iiurfsaatinafiga Least Concern (LC)

6) #m3ya iRz swe Data Deficient (DD) 7) Ta{l#i5un191/5218W Not Evaluated (NE)
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Monopterus albus Mastacembelus armatus Parambassis siamensis
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Dirsachromicnilplisis Rhinogobius chiengmaiensis Trichopsis vittatus
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Thichopodus trichopterus

dgluarafilsena

naRnEIANaINERnTesUa 9 ReuLN S1nB919 FMTRAILN STAd1RBUNNTIANE
fugew WA, 2563 WU WINA 14 296 28 aNA 33 #HA TrgdanTureduanmeiilen Cyprinidoe H41uauziia
snfige wu 15 #fln senAdediTEIHYEY Berra (2001) UaE Nelson (2006) fisnsudntantuasddanmziiens
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WUDIFERNIWAT AL waziingaemany Aubiafiraeneiniis (Kottelat, 1990) BeapaRdBsTLUANTNUANA
79 B Osphronemidae WY Channidae WAL 2 7l WazaedRmAenULsdaz 1 90a Uaviaungn
dalnalaeauluiug warasnsoimunduuasasesls 8 i Wud var@aluliana (Devario laoensis),
Uasinniln (Opsarius pulchellus), UaRNA8#AY (Garra cambodgiensis), YN W (Pethia stoliczkana), Uanuf 0
(Systomus orphoides), Uanaanansdans (Nemacheilus pallidus), ﬂ@m}umz@m?mi (Rhinogobius chiengmaiensis)
wazUanfing (Channa gachua) qmﬁw%ﬁmﬁuﬁﬁiwﬁu 2 #flm (fun Uanlu (Cyprinus carpio) wazlanfia
(Oreochromis niloticus) #eaalaniinuiaamifinnsdnsnatuushitmaadouen Welkidsdoyatugaiatanty
wirenameus fdeliidayaafinulunenBidumeiingmuazansusndantulunisoysnduaznismng
peneiusAn (L

wananinudnfiadarluudinsaneuuuseandsstusialariidisaenuTuudi e dmdanzie
Affmlantuasd Cyprinidae annfige Suau 11 wila Anfindouas 41 (ndeslng Ansing uazans, 2563)
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as1sosd gz U lneysvanauans wodanawan 18 294 54 #dln Taenudnasflapznfien Wiwoedduny

379493 18 iR 3088y 33.33) 9a9aIN1AIa139 (Danionidae) 4117 7 10ia Iudndausauay 12.96 (A3l

o3

Al uazADY, 2556) WaraBAARBITUNTSANYIANHMATNTHAZBIUAN Tuuse1T (WisaTIYeIgHIs T
ABNUL) SanTarinu wudnUan tussduannziien wusiuaweiiaanniiga Cyprinformes 9149w 42 #iin Anfin
Fawaz 71 1p9rialaionnn 59 ¥ila (@58 REVBIAT LATNIIDNG AN, 2554) WananildedinnsAnunaes
I3find lndau (2566) ARNEIB9AUITNOLTAN UATNI9NIZA182BIUAIUZOMAREBILIUNE FInTA
wazunsregsen wunguismliuantuaed Cyprinidoe s1wau 15 #iln Andinieaay 714 wpsdnlarfinuionsn
wazAeAndBsiuNsANEIAIMATINTATESTaIn N saT A Tae e g1net Smdanien inudaniu
2961 Cyprinidoe 3N7igm 1w 11 23l Aniduiauas 64.71 sassiladaiinuyioian (Riwg ufiades uas Ao,
2555) gilmupsUaniinuiiaanudninsiuszuniinmumaninlaiinulusoumgguities avasnsanusinga
1% Voo ¥ A a a ! ¥ o ' o = ¥ ¥
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{au (401739 4) Tutey (157 3) wazaisisuinean (@8N 1) FAwindy 2.81, 2.52, 2.49 uaz 2.10

a 1 1

FNNANGIL (ANT1971 2) Tudorancea et dl. (1979) ﬂ@'ﬁqd’]mﬂmﬁﬁﬁmﬁmmﬂﬁmmmﬁ'qﬁ%ﬁc»mmﬂg‘iszlq 1-3
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AlEvinn1sdn999ANnaIngfine s Tuui199ReuLE £1108919 FRTASIUN Fnnurasnii A
wrnzaNsiansesivln WeRersnnanuneNa M neanaganinszau Tanaas IUCN version
2012.1 wudnanfidusalusTndgaying Vuinerable (VU) 939w 2 #ila A Clarias batrachus Waz Rhinogobius
chiengmaiensis A WA [{wUNT5152183 Not Evaluated (NE) Al Systomus orphoides uwazdiayal{iiewe Data
Deficient (DD) Aia Amblyceps foratum Lmzﬁmﬁﬂﬁfsusfmy Lﬂuﬁm@ﬁﬂﬂﬁqw Least Concern (LC) 9143 27 #fim Uan

afhuvsmingnandniin udrsnavd oy Ardupauasnsoianalnafueims iniafnunasaiing

a
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)
4 N 1 2 9 i) Al
ﬁﬁLLmTuNTﬂﬁqiyﬁuﬁ Vulnerable (VU) (#iua ﬂmﬁ]ﬂﬁ’m (Clarias batrachus) &z ﬂmgﬁﬂmﬂ@m%ﬂﬁ (Rhinogobius
chiengmaiensis) @allanyia 2 ¥fiad %mmmwufﬁsful,mmﬁﬂﬁLﬂuﬁﬁﬁﬂ'ﬁuuqm LLu’JVI’NTuﬂ”l‘iﬂié‘%/ﬂﬁfﬁ‘lm%ﬂ
UM NN IR INNZ2EERUE LATUR L ANGUNAETTNENG
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Abstract

The topic of this research is designing and creating an innovative cultural tourism database to enhance
the social and cultural quality of Pu Yu Subdistrict, Mueang District, Satun Province. The study objectives include:
1) To create a community social and cultural database for promoting community tourism in Pu Yu Subdistrict,
Mueang District, Satun Province and 2) To create an innovative community social and cultural database for raising
the level and opportunities for tourism competition in the Pu Yu Subdistrict community, Mueang District, Satun
Province. There are educational steps including: Exploring tourist attraction information Creating a database of
tourist attractions using Google Maps and designing a website to disseminate the database. The results of the
study found that There are a total of 12 social and cultural tourist attractions in Puyu Subdistrict. Creating an
innovative social and cultural database by the Google Map application to create maps and present information
through Google's servers and a set of tools to create and display websites through the service provided by Google
Sites, which is a free service for website developers through the main web browser. including Google Chrome and

named PuYu Cultural Tourism. Visit the website from https://sites.google.com/tsu.ac.th/puyu-cultural-tourism.
Keywords: Database design, Database innovation, Tourism Database, Pu Yu Subdistrict
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Abstract

This quasi—-experimental study using a two-group pretest—posttest design aimed to study the
effectiveness of a learning program based on the theory of health belief model on diarrhea prevention behavior in
caregivers of children under 5 years old. The sample group consisted of 72 parents of children under 5 years old
from Pan District, Chiang Rai Province. They were divided into experimental and control groups, each comprising
36 individuals. The study duration was 10 weeks, during which data was collected using questionnaires at pre-
experiment, post-experiment, and follow-up stages. Data were analyzed using descriptive statistics, Chi-square
tests, Independent t-tests, and Repeated Measures ANOVA.

The study results showed that before the experiment, the experimental group and the control group had
no statistically significant differences in the average scores of knowledge, health belief perception, literacy, and
diarrhea prevention behavior (p > 0.05). After participating in the program and the follow-up period, the
experimental group had higher average scores in knowledge, health belief perception, literacy, and diarrhea
prevention behavior compared to before the experiment and better than the control group with statistical
significance (p < 0.05) (Knowledge F = 95.87, p < 0.01; Health belief perception F = 448.13, p < 0.01; Literacy
F = 24.18, p < 0.01 and Diarrhea prevention behavior F = 24.29, p < 0.01). This research concludes that the
health belief and knowledge learning program positively influenced diarrhea prevention behaviors in caregivers of

children under 5 years old, suggesting its potential applicability in other child care contexts.

Keywords: Diarrhea, Caregivers of children, Health beliefs, Health literacy, Diarrhea prevention behavior
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faat b auansiniedeildedAgneadi wasneeseusioulsiilEAnu Bud aasg mesuiaas
Eafmgunn AanseLs uaswgiinssuliasiulsn faeafif Independent t-test udnFAIHUANFNTWIEAIN

o

naaneassiunguAtUANet W NATsR Ayvneadiil vndauds (o > 0.05) (s W7 2)

A51991 2 FIUIUATS DU YVBINGHVARBIUATNGNAILAN Tuunendayana i

NANVIAREY (N=36)  NGNAIUAN (n=36)  Statistic  p-value

fimyarialyl : . ' .
FIHIU (IDYRY) FIHIU (FDYRY) Value
AL AgasasiuLin 0.43° 0.34
Hraeuazidan 18(50.00) 17(47.22)
Igk 18(50.00) 19(52.78)
| 1.74° 0.24
%78 6(16.67) 7(19.44)
NPy 30(83.33) 29(80.56)
a1g (1) 0.89° 033
18-301 12(33.34) 11(30.56)
31-431 7(19.44) 10(27.78)
44 -56 1 7(19.44) 11(30.56)
57 -701 10(27.78) 4(11.11)
X +SD 42.89 + 15.62 40.69 + 13.57

Median: (Min, Max) 38 (18, 67) 38.5 (21, 69)
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A571991 2 IIUIUATIDLRTVBINGHNARBIUAZNENATLAN TTuunandiayanall (sie)

NANVIAREY (N=36)  NANAIUAN (n=36)  Statistic p-value

Simyaialy : 5 ) .
MUY (5BHAT) MU (5BHAT) Value
ASANE 0.68° 0.64
fnndnsTsenAnun 13(36.11) 12(33.34)
AFENANED 18(50.00) 17(47.22)
Varyayne3zely) 5(13.89) 7(19.44)
AN 0.21° 0.14
i 13(36.11) 12(33.33)
FUINUATANNE 11(30.56) 12(33.33)
INBAINTTH 11(30.56) 7 (19.44)
#1919019, 3536 i 1(2.78) 5(13.89)
FIHINFNBN IHATEUASE 0.92° 0.84
1-3 AU 4(11.11) 10(27.78)
4 -5 au 27(75.00) 11(30.56)
HINNG1 5 AL 5(13.89) 15(41.66)
Srumfinangsiint 5 1 0.26°  0.22
1A4 24(66.67) 23(63.89)
2 AU 10(27.78) 11(30.56)
3 Auanl 2(5.55) 2(5.55)
saudsiinnuntulusunsw
NBUN1SAN8I Mean(S.D.)
ANS 10.39(0.32) 9.44(3.01) 1.56° 0.12
Ui, L euetle L 3.65(0.36) 3.52(0.85) 132° 0.9
FUNN
AINTBLS 3.92(0.72) 4.05(0.11) -0.77° 045
weRnssniasiulsn 1.91(0.32) 1.80(0.38) 068° 045

a = Pearson Chi-square, b = Independent t-test
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naaasfiiunguatuay Sanelungs (191971 3) wudnlungunaasg éTfJLmiﬁﬁmmLLmﬂﬁmmmj Farion
NIFNABBT NRINTINIARDI UAZITLLRARIN UANANITuBENefisiedAty p < 0.05 W9 3 3va 7 p < 0.05 THud
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N1FVIARDI/ NAINTTNARDY WALITTHENDUNITNAFDY/ Fe8RAATN UANFNTUDENHNEEATY p < 0.05

9 3 928z 7l p < 0.05 @1UIzaLnAINITNAREY/ Tv8sRnan nuddauuanasiuedne HlaaAymng

0 p > 0.05

A15197 3 WEBuWsuARAEaeg AnEealargaanszans, NMaduianndediuganm, ANseL uas

WoFnaanlaeiulangaanszins ABuMINAGEY NAINTTVARDY UAZIZERARNEEINENNARBITLNGNAILIAN

faudsinnen AUVIAAEY WAIVIAREDY szezRnmIN 1 AusneARRY
( ATUNRIRRE) (1) (2) Wiau (3) ( p—value )
Mean £S.D. Mean = S.D. Mean £ S.D.
(n=36) (n=36) (n=36)
(H-(2)  (M=(3) (2)-(3)
mw%:sl,‘%m‘fsﬂq@mszéqa (15)
f‘l?\jN‘VlG‘lZ\]ﬂ\T 10.39 + 0.32 13.75+0.25 13.28+0.19 3.36 2.89 -0.47
<0.01* <0.01* 0.1
NRNALIAN 944301  10.81+1.40 10.50+0.28 137 106 -0.31
0.07 0.20 0.77
ms%’uls’m’rm%@ﬁqqumw (5)
ﬂf\jNWﬁ@’fN 3.65+0.36 4.69+0.40 4.88+0.86 1.04 1.23 0.19
<0.01* <0.01*  0.03*
ﬂf\jNﬂ'}‘U@N 3.52+0.85 3.65+0.68 3.72+0.52 0.13 0.20 0.07
0.38 0.11 0.28
AATNTBUZFIUFENN (5)
ﬂ@:NVI@@’rN 3.92+0.72 4.76+0.35 4.82+0.13 0.84 0.9 0.06
<0.01* <0.01* 0.90
NRNALIAN 4.05+0.11 4.1040.73 4.0740.51 005 002 003
1.00 1.00 1.00
wfinssuilasiulsngeanszdns (3)
ﬂzg'wmm 1.91+£0.32 2.80+0.12 2.74+0.15 0.89 0.83 -0.06
<0.01* <0.01* 0.13
NENAILIAN 1.80+0.38 1.82+0.39 1.83+0.39 002 003  -001
1.00 1.00 1.00

*1FsUAeUAE TR Repeated ANOVA HrisidnAtynNafiffiszau p < 0.05
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P - a oA v . oy y o
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VAN AN FANHN
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NANATLAN 4.05+0.11 4.10+0.73  4.07+0.51
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ﬂ?\jN‘Vlﬂ@ﬂ\‘i 1.91£0.32 2.80+0.12  2.74+0.15 24.29 1 24.29 2747 <0.01*
NANATLAN 1.80+0.38 1.82+0.39  1.83+0.39

a

“13gUAsUAfafif Repeated ANOVA Hilaidgfieyneafifiviazsu p < 0.05
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HangAnE 1) Anaslangaanszdns wudn NAsMaMARBILALszEERARIN NENVIARDY SAzuIRAE
ANNG UANFINIIINABUNITNARDY BENIRNERNATYNNETH (p <0.05) AEAARBIALNTTANENIBY BFITTH YAN
iR (2559) AnunEsswauaslusunssnsaenstonniuaznisfifensgus Tunsguadinlsageanazdng
Geuman TnemdonisganTlaunss ngudnatnsfianudiinduatwdieddymesda (t = -12.118, p < 0.05)
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Abstract

English language learning using computer-assisted instruction (CAl) with augmented reality (AR) technology
for Secondary 1 students at Banbokaew School, Phrae Province was developed with the objectives to: 1) design
and develop an English CAl lessons with AR technology for Secondary 1 students at Banbokaew School using a
web application, and 2) study the satisfaction of Secondary 1 students at Banbokaew School towards the system
usage. The sample group used in this research consisted of 19 Secondary 1 students and 2 teachers from
Banbokaew School, totaling 21 people, selected by purposive sampling. The research instruments comprised: 1)
an English CAl lessons with AR technology, and 2) a satisfaction questionnaire, which was validated for content
validity by 3 experts. Data were analyzed using mean and standard deviation. The results showed that the English
CAl lessons were designed to make learning more engaging, covering four topics: food, activities, clothing, and
objects in the room. Each lesson included vocabulary, grammar, pre-test and post-test exercises, and AR usage
through QR code scanning to view 3D models of vocabulary words with audio. The system was developed using
Construct 2 and MyWebAR programs in a web application format. Finally, the user satisfaction assessment results
found that the satisfaction level of Secondary 1 students at Banbokaew School was at a high level, with a mean

score of 4.22 and a standard deviation of 0.76.
Keywords: Computer-assisted instructional, Learning english, Augmented reality technology
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A% Shlicl 5
o e
green peas egg pork chuned oy

(A) FFWYIUNEe Food
Choose a word and put it in the box by category.

candy cheese susumber apple mange
grapes . green peas o srange pork

Vegetables Fruit Diary products Meat

(C) wuLNAFDUATANYILNIEYW Food

sofa

E il

carpet armchair cushions
[ ] Q ﬂ il
cooker sink bed wardrobe bookcase
‘pillows desk bath mirror Flush toilet
(E) AMANYILVILEE Room
| =
armchair cooker
desk cushions
(G) WIUNAFBUATANALNIZEM Room
- T v
i %, o3
'/.R.\‘ J e
a Jacket a tie tralners a shirt a coat
"
& suit .ocf- a hat a T-shirt adress
R by m |
shorts sunglasses a bagpack a skirt trousers

(I) AFWIAILNEL Clothes

IR
0 / is used before singular words.
Example
A mango A cucumber /. papaya
/ banana A kiwi A cantaloup

O An is used before words where the first letter is a vowel & © 1 0
Except For words with a U In the beginning.

Example
An orenge An onion An apple
Al egg An avocado An egg plant

€ =y

(B) ¥HaMIUNEL Food

Ice cream

A An

< >

(D) WULAEaULHaNIUN Food

A : s there & bookese in the living room? B [ | oot
(el

o

B : Yes, there Is.

(F) Waniunidess Room

A
B:

BN B D B TR

(H) wULVANaUHENILNEEY Room
Whet's he weearing 7

a bookease in the living room?

~ a tie

a suit

shoes

Sentences : He is wearing a suit ,a tie ,a pair of sock and a pair of shoes.

() Wanundey Clothes
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What's Marisa wearing ?
v o
O a shirt o trousers
", j‘ 0 a tie O a skirt
0 a T-shirt 0O shoes
I gt a5k O a belt O socks

Sentences : Marisa is wearing a shirt .a belt trousers
socks a jacket and a pair of shoes.

o

(K) duunaAFw

UNEeU Clothes L) wuunaaauianiunideu Clothes

Sa

Imreadng Youre reading He/She/It: readiny. You/We/They e reading.

Form : subjact pronoun/noun + am/are/ls + main verb + -ing

We use the pr for actions now.

(M) ANFWALNIESIN Activity

do painting go ride a bike
= =

(0) WLUUVIARBUAIANALNIESIN Activity

== =

(P) WULVIANBULHARILNEY Activity

gﬂﬁ 4 FaN LAz UURNAAYS 4 UviEesw

< > M nn m & mywebar.com ¢ M+

bego08e

weetqe Ft

TéMmER
& va &

(A) RasAaSlEn (B) NAANS2B9 AR

U1 5 nadngannisBangualulad AR
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Abstract

Sugarcane is a vital economic crop in Thailand, making a significant contribution to the agricultural sector.
Spatial technology, particularly remote sensing, is extensively employed to monitor sugarcane plantations; however,
challenges emerge due to constraints in computational resources. This study seeks to address these challenges by
utilizing the Google Earth Engine (GEE) platform, which offers analytical capabilities akin to traditional geospatial
software. The research specifically aims to evaluate the accuracy of sugarcane field mapping through the application
of a random forest algorithm to Sentinel-2 satellite imagery using GEE. environment. The study area encompassed
Rakam, Bang Krathum, Phrom Phiram, and Wat Bot districts in Phitsanulok Province. The analysis revealed significant
changes in sugarcane plantation area throughout the 2023 growing season. Prior to the season (April 2023),
the total sugarcane plantation area was estimated at 49,160.79 rai. During the peak of the growing season
(November 2023), the area expanded considerably to 216,822.56 rai. Following the commencement of sugarcane
harvesting by local factories in Phitsanulok Province, the cultivated area progressively decreased, reaching 87,779.43
rai by March 2024, before the start of the next planting season. Accuracy assessment yielded strong results: Kappa
coefficients ranged from 0.78 to 0.95, producer's accuracy from 0.90 to 0.97, user's accuracy from 0.88 to 0.97,

and overall accuracy from 0.91 to 0.98.

Keywords:  Remote sensing, Google Earth Engine, Random Forest
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Abstract

The research aimed to 1) develop application for communicate English learning course for grade 2 students
of Khon Kaen municipality schools. Case study of Ban Nonchai Municipal School 2) study the efficiency of application
for communicate English learning course for grade 2 students of Khon Kaen municipality schools. Case study of
Ban Nonchai Municipal School 3) study the satisfaction of application for communicate English learning course for
grade 2 students of Khon Kaen municipality schools. Case study of Ban Nonchai Municipal School 4) to compare
At Home English leaning unit achievement between using application and the traditional teaching method. Regards
the system development, the ADDIE Model was used as a framework. The sample was selected from 2 classes
of grade 2 students of Ban Nonchai Municipal School, using clustering sampling, which is divided into 2 groups: a
control group and an experimental group. The statistics used to analyze data in this study comprised mean,
standard deviation, and t-test.

The research results were found that 1) there are two sections of application, my home section and my
family section, both sections include vocabulary screen, vocabulary pronunciation screen, vocabulary matching
screen, dialogue matching screen and exercise screen 2) the expert efficiency of the application was at highest
level and E1/E2 efficiency of the application was 80.84/83 3) the satisfaction of the application was at highest
level and 4) English learning achievement taught by application was higher than taught by the traditional method

with statistical significance at 0.05 level.

Keywords: Application, Learning, English
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gﬂﬁ 2 %198 Lesson One Uaenaufaeiitinas 1) Listen and point 2) Listen point and say 3) Listen and write the

number 4) Maath and write 5) Listen and say 6) Look and match

l._mmolnt.
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I ——

Bedroom | (w)

gﬂﬁ 4 %7198 Bedroom LAPNATANAZDIHBIUEN N1TEDNRENUAZEZNAAT NEBNALAIBIULAZLUAAIINIANY
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" Match and write -

Bedroom
Dining room

Look and match.

Where’s Mum?

Bathroom

!
A

Where’s My brother? { Where’s my slster?] [ Where’s Dad? ]
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NG et et G T e ATa
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Abstract

The study aimed to conduct the assessment of wildfire monitoring areas from five wildfire observation towers
using viewshed analysis within the Doi Tung Development Area (Royal work area) under the Royal Initiative, Chiang
Rai Province. The research applied Geographic Information System (GIS) technique. The analysis results indicated that
the five wildfire observation towers collectively covered a total monitoring area of 42,649 rais, accounting for 46% of
the total study area. The monitoring coverage of each observation tower was as follows: Su Fai 1 Tower covered
30,526 rais, Phaya Lor Tower covered 19,447 rais, Su Fai 7 Tower covers 3,808 rais, Su Fai 10 Tower covers 22,331
rais, and Su Fai 12 Tower covers 14,431 rais. Moreover, an overlap analysis revealed that the area visible from only
one wildfire observation tower covered 10,934 rais, accounting for 12% of the total study area. Meanwhile, the
overlapping areas monitored by multiple wildfire observation towers covered 31,715 rais, or 35% of the Doi Tung
Development Project area (Royal work area) in Chiang Rai Province. Despite this coverage, the total monitored area

remained relatively small compared to the overall study area.

Keywords: Forest Fire, Fire Tower, Doi Tung Development Project, Viewshed Analysis
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Abstract

This study applies CA-Markov Modeling of land use land cover change predictions and other factors
such as annual rainfall and soil hydrological characteristics, along with geographic information techniques, to
Forecast water runoff from Soil Conservation Service Curve Number (SCS-CN) model in the Chiang Rai province.
The study found that areas with high water runoff are primarily urban areas and high rainfall area. The areas
with the highest predicted water runoff in 2027 were mainly in the Muang Chiang Rai district. The average
water runoff in Chiang Rai was 1,289 cubic meters per year in 2015, 936 cubic meters per year in 2021, and
1,094 cubic meters per year in 2027, which is correlated with the average annual rainfall. From the study, it
is evident that rainfall, changes in land use, and soil cover are significant factors affecting water runoff.

Therefore, planning future land use and predicting rainfall patterns are crucial for preventing potential flooding.

Keywords: SCS-CN, Runoff, Land Use, CA-Markov Model, Chiang Rai
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A19197 9 Runoff Curve Nurmber (CN) 2esnns e lselemsidimn 7 Usznm

Hydrologic Soil Group

Land Use
A B C D
Wood and Forest land 36 60 73 79
(Aot (F)
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Green urban areas 49 69 79 84
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Rangeland and Herbaceous - 71 81 89
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Agriculture land Bare soil Crop cover 76 85 90 93
(ﬁuﬁmﬂmﬁﬂﬁﬁﬂ LL@:ﬁ'w‘[) (A)
Industrial districts 81 88 91 93
(Anfigaamngas) ()
Urban districts: Commercial and Business 89 92 94 95

(afles NMTAuaENugsna) (U)
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Tomds Rehdnek (2019)
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f151991 11 N5 U se e fRuLazBNIDYIn
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112558 2564 12570 ANNGRA 12558 112564 112570
Fudin (F) 4110 3938 37.85  Asndign 2142 1345 1576
Antipsiign 449 343 637
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F I T — 1267 1564 1794 @waniiga 2156 1375 1,650
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vimen (W) Ande 1,512 952 1,095
Foufididen 0.09 0.08 0.08  Ansnfign 1547 1,336 1,619
u3tanuiias (G) Atipeiign 1,247 641 897
ArinAY 1,436 1152 1,409
Foadivjone (R) 173 176 177 Ansaniiga 0184 1402 1,679
Antineifign 710 584 920
ArinAe 1,458 1,057 1,235
ﬁuﬁmumsﬂssu 39.28 36.92 35.25 ﬁﬂmﬂﬁqm 2,198 1,417 1,693
waz i (A) Atineiign 730 604 942
AninAe 1,463 1116 1,262
At 0.19 0.35 038  snsniign 2,199 1416 1,692
gagmngsH () Ftipsfign 763 631 968
AinAY 1,492 1145 1,312
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Abstract

The objective of research to address the inefficiencies in the operations of the faculty’s student fund,
which are relatively slow, and the collection, storage, and analysis of data, most of which is in paper form, requiring
office space for storage and posing a risk of loss, with data retrieval being complicated and confusing—these issues
result in delayed disbursement of scholarships to students. The goal is to streamline the process and make
operations faster and more efficient was 1) to develop the student fund management system at the School of
Information and Communication Technology, University of Phayao; and 2) to evaluate the effectiveness of
the student fund management system at the School of Information and Communication Technology, University of
Phayao. The research was developed based on the principles of the System Development Life Cycle (SDLC).
There were 3 groups of samples for this study which is using purposive sampling. The first group contained with
3 content experts. The second group was 5 experts from information system development and fund management.
The third group was 141 academic students who aim to apply for the support from the student fund of the School
of Information and Communication Technology, University of Phayao in 2023. The research instruments were used
for this study; 1) the student fund management system at the School of Information and Communication
Technology, University of Phayao and 2) effectiveness evaluation form of the system by the experts and end
users. The result of the study showed that the system was developed to cover the process of submitting
the application form for student scholarship and to follow up on the consideration of scholarship support for
education. The effectiveness evaluation of the systems by experts and end users indicated that the system showed

overall effectiveness in a level of good sufficiency (Mean = 4.06 and 4.08, respectively).

Keywords: Information System, Fund Management System, The Student Fund
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