s19vIudULlavDIAMISUS:YNIBINISS:AUUSYY10SA1UANWILODSATAIALDLEY ASVN 12
s:k31w3un 21 - 23 aunwus 2567

THE 12"°0OF ASIA UNDERGRADUATE
CONFERENCE ON COMPUTING 2024

INNOVATION PROCEEDING

CONFERENCE THEMES

e CB:Computer Business

e CC:Cloud Computing

e CE:Computer Education

e Cl:Computation Intelligence

e CSN:Computer System Network

e DSA:Data Science and Analytics

e GIS: Geographic Information System

e |0T:Internet of Things

¢ |T:Information Technology

¢ KDM:Knowledge and Data Management

¢ MCG: Multimedia, Computer Graphics
and Games

e SE:Software Engineering

e i-AGR:Innovation in Agriculture

e i-DLF:Innovation in Daily life

e i-ENP:Innovation in Entrepreneurship

e |-OTH: Others
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AMuAN13NIUsERNIINITIEAUUSYRYIRTITURRNNaS)in ALY adeit 12
(The 12*" Asia Undergraduate Conference on Computing: AUC? 2024)
IGH
N15UsYUAYINTIZAVUIUIT IR URBNN ARSI N ALBLTY Al 5

(The 5% Asia Joint Conference on Computing: AJCC 2024)

52NN 21-23 NUAWUS W.A. 2567

U UWIINYIAIUNNEITATN B.NUNTITY . UNEI5AN

TUWST 21 QUAINUS W.A. 2567

08.30 - 09.00 u. amedowdniinnu o FesUsegusasis $u 3 mmsUftinisnas
MONYIFERS (SC3) ALINYIAENT UNINUIRUUIIETA
09.00 - 09.10 W. NENITIBIU LAY TBIFNENTIATY AT.TURL WaRila
AUUAAMZANEINITATAUNA URTINEIRUUNIEITAM
09.10 - 09.20 w. NA1ITAU Ipg FBIMERTINTE A5.UTEENG AT3LA
DBNITUANKINYIRBNAIANTAL
09.20 - 09.40 u. #WoaLUANSUTEYLIVINT AJCC 2024 waz AUC? 2024 Lo
- 59IANEANI15E A.UTEENA ATILA B5NTURNMINNEUMIENTAY
- S9IANENTI5Y AT.IUTLY WaRTla AURAANEINEINITENTAUVA
UNINYIEURIAITAN
- SRIAIARSIANTE AT.85AN ONBUAT WIENANIANININISVIAINTIU LN
(Uszinalng) (EEAAT)
- s09ans19158 03.13ENA 1nws Usesuadetng AJCC
- $99ANENTINNTY AT.05d7 WRTY Usesuasetiy AUC?
09.40 - 09.50 u. WINEUVBNTHANWIY Keynote uazglinisatiuayu
09.50 - 10.30 Y. WIANOUSIHMTURININY 2025 “UnIMedes1viganssing”
10.30 - 10.40 U.  SUUTLMIUDINITIN
10.50 - 11.20 Y. Special Keynote: Collaborative Robotics for Emergency Rescue: A
Distributed Task and Information Perspective by Prof.Patrick Doherty, Head of the Artificial

Intelligence and Integrated Computer Systems Division at IDA Linkdping University, Sweden
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11.20 - 11.40 u. U38 18 Aawfafs $1iA: nsadredinanuanansalunissuiledusuaney
melwiues Inuan lyealy 97145074 Managing Director
3o 8 3 1o W (Uszwmidlne) 914

11.40 - 12.00 u. US¥W BUBULEE 911A: Education Technology and Platforms
for Smart Universities Iy Aauaeddinid Asviruna

H3nN15817kd {1e Digital Tech Solutions

12.00 - 13.00 Y. WNFUUTEMUBIMNINANTY QU ARIZINYINITATAUNA

13.00 - 14.30 u.  WSaswmduiindonnainusINilen1aivINslasansuseylvINTIeay

Uy mImumeuiamesniln1aeldy (The Asia Undergraduate
Conference on Computing: AUCC) LLa3ﬂ’]iﬂ'ixﬁﬁﬂﬂmimmi"mﬁawm
AuABNNIMBININ1ALLYY (The Asia Joint Conference on Computing: AJCC)
A AR INYINTANTAUNA

13.00 - 14.30 W.  NSUNAUDHANUNINIVINTANTUTEYLIVINTTEAVUILIIR AJCC 2024
A AR INYINTANTAUNA

- NFUEUBNANUNINYINTNTUTEYININTIEAUUTYIRS AUC? 2024
U AYIVNYINTATAULNA
- MFUNAUBNANIULUUTUALADS U ALIEINEINITATAUYA
- MsuausNanuuinnssumalulagnauiunes
U AYIVYINTATAULNA

14.30 - 14.40 Y. WNFUUTLNIUDIMITIN

14.40 - 16.00 1. MFUNAUBNANUNINIVINTNNTUTEYHIVINTIEAVUIUNVIR AJCC2024
U ANYIVBINTANTAUA (AD)

- NFUEUANANUNINYINTTNTUTEYANINTTEAUUTYIRS AUC? 2024
U AYIVBINTANTAUNA (AD)
- MIUNAUONANULUULUALRDT  AMEINGINITANTAUINA (AD)
- MsiEuerauLInnTIumAlUlaBRauNLADS
U AYIVBINTANTAUNA (AD)

18.00 - 20.00 u. TuABLIUITINYsEYM AJCC2024 ALENTIUNTIEILIBN1T AUC? Lay
AJCC UagAnENITUNITNITUTEYNININIG Hosgoneau anuvide

UNINYIFENWIANTAY



n15UszguIYIN1T5EAUUT Y In3AIuARNN MR NN ALY ATN 12
o~
iy S0 The 12™ Asia Undergraduate Conference on Computing (AUC?) 2024

Fungauaa 22 nunwus w.A. 2567

08.30 - 09.00 . AaMLTHUDTITINIU QU WOINTNYUNT ABZAINEINITANTAUNA

09.00 — 09.30 U. Keynote 1: Energy and Resource Awareness in Machine Intelligence and
Learning 1ng F@anI19158 AT.IATUN IRADAUNINY nAlvIAUnERTILaY
WYINTABUNUNDT AULINGIMANS PUNAINTAUIUNINIRE

09.30 — 09.45 U, WUVBIISTANITU Keynote

09.45 - 10.15 u. Keynote 2: R]’lﬂ'%g’mﬁﬁwa’léjaﬁﬂ’g’mﬁ’lﬁﬁ] (From University fencing to
Success 1ay WgEUALTH TUsTIULAT CEO USEM Wealth Management
System Limited (WMSL)

10.15 - 10.30 4. WNFUUILNIUDIMNITIN

10.30 - 11.00 W. Keynote 3: Technology in Motion: Animation, the Perfect Blend of Art
and Technology by Mr.Nop Dharmavanich, Thai Animation and
Computer Graphics Association (TACGA), Thailand

11.00 - 11.15 4. GuéinaIwsauniuy

11.30 - 13.00 ¥.  SUUTLNIURIMIINAINTY

13.00 - 14.30 W.  NIFUNAUBNANUNIIVINITNTUTEYIVINTTEAUUTYU 9IS AUC? 2024
A AULINYINTITANTAULNA (51D)

14.30 - 14.40 U.  WNFUUTENIUDIMITIN

14.40 - 16.00 W. NFUNAUBNANUNIIVINITNTUTEYIVINTTEAUUTYU WS AUC? 2024

A AREINEINITANTAUNA (51D)

Fuensil 23 nuanwug w.A. 2567

08.30 - 09.00 w. awzdowdrsnay a wiwedatu 2 AaAinen1sasaund

09.00 - 10.30 1. NMFUBAUBHANUNINIIINITNITUSEYIINTIEAUUTYYINT AUC? 2024
U AMEIVEINITATAUNA (61D)

10.30 - 10.40 U.  WNFUUTENIUDIMNITIN

10.40 - 12.00 W.  MIFUNAUBNANUNIIVINITNTUTEYIVINTTEAUUTEYU9S AUC? 2024
U AMEINEINITAITAUWA (61D)

12.00 u. UAn15UseivIng

12.00 - 12.00 4. SUUTEMUBIMITNANIU
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UnAINd

I~-AGR-0003

sruURnTinanmndeusalsianzandmiunamzgnindunidiedumesiin
183A55NE (IoT)

Smart environment measurement system suitable for organic vegetable
cultivation using the Internet of Things (IoT)

W3AT1 viunIsun, 5545 wanenune, nunsT Sunes, WgdAs 1nsen

uazdsng unsany

I-DLF-0001

sruumedased miudinsnainsueuiu
Intelligent Navigation System for the Visually Impaired

91357y uduuas, suwin Javan, ANILULY Seaduiivs wavngray ASITILUN

I-DLF-0004

iwummaau%gaﬁm%ﬂm%"aaﬁaim PM2.5 wuu loT wieutuiinaslu SD card
wuusealnilunisgentngeinm

Data Verification System for loT-based PM2.5 Instrument with SD Card Real-Time
Recording in Maintenance Operation

FInud Laniang, 5336 d3dui, uAsuns nesddou uavsung Bungns

I-DLF-0005

Developing an loT-Based Ergonomic Health Monitoring System to Combat
Computer Vision Syndrome

Chatchon Pleawdee and Tanakorn Inthasuth

13

I-DLF-0006

msldinalulad loT dmTuginismsanem
Using loT Technology for the Visually Impaired

fnsngud) Wdede, wilan aenes, suaITTM LA, quns AsUselasgdey

3 aa a v
wazLigyAs Tn3en

15

I-ENP-0003

“loafionuwaad” uweundiadudmiunisnensalsnigean-fgnresiusieiu
“IStockcast” a web application for forecasting daily max-min stock prices

WIIUUTEAT Y31, A NBENS Uar 3548 Fa10ATh

18

I-ENP-0004

szuumuaueumikazanuFuhumaluladumesidnvesasands (o) Tssouidund
Juniay . LY 2.UATINVAN

Temperature Control and Moisture System through Internet ofThings (IoT)
Technology at Chan Chai Noodle Dryer

Anaudl MsnUselaw, alguwn Tuassoe, fnmen W, 35S TZERlY

a 6 a
uazan NNEUITIESg

21

I-OTH-0001

BINARY NUMBER LEARNING KIT WITH LEDs.

Teerasak Wichai, Ratthathammanoon Chukamlang, and Wansuree Massagram

24
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I-OTH-0002 'izwmaaﬁmmxLL%”QLaaw'JuaxaawmmLﬁﬂé“ﬁ]a’%wmuﬁuma%tﬁmmaﬁwﬁﬂ (IoT) 29
NTAANE T5INEIUI8NNTUATIIVELNT IV UATUNS

Smart dust measurement and notification system via the Internet of Things (IoT)
Case study Nakhon Ratchasima Rajanagarindra Psychiatric Hospital

figyy13mil aunun, alauu densy, uaann aan, Aste leRasusIuum

@ aa a v
uaztgAs Tnsdn

I-OTH-0003 mﬁﬁwmizwmaﬁmqmwgﬁmm%yu warsEUUSNEIANUaenA LD RN ILADS 32
wiltng nesdannsiesuil 2

Development of a temperature and humidity and security system Data Center
Room 2nd Army Support Command

<

WMIAN WALLSY, AR LINATT WIANY Ul Wavtigyfs Insdh

o

I-OTH-0005 isw%ﬂmmmﬂaamﬁaﬂaméaﬂﬂiz@w'mmial,mumaﬁaﬁaﬂﬁamqﬁ 35
neeURyrINITYIeTUT 2

SECURITY SYSTEM UNLOCK THE DOOR THROUGH FINGERPRINT SCANNING THE
ARMORY 2ND ARMY SUPPORT COMMAND

daenlainans algdilyn Aus 1y wany Sunziny uaziigds Ingdn
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FTUUATIVINANMNUINGONDIRTBETMUT NS T UNI ST UNENBUREAE
a f < a
dumasilinvasassnds (loT)

Smart environment measurement system suitable for organic vegetable

cultivation using the Internet of Things (loT)

WIAT1 NAUNITWN, $3AWT HNEnIng, NUNITIA NS, WeRs Wnsd uazdsng yasnd
A1VIVITEUUANTAUNA ANEUINITTINT amInendemnaluladsivusnadany uassvdun
E-mails: narissara.ma@rmuti.ac.th, pondxofficial@gmail.com, knwjp270844@gmail.com, pensiri.le@rmuti.ac.th and

wirat.ou@rmuti.ac.th

unAnge
n1sfnwias el ngUszasdiil ohinsgriuazenniuy Wann uasUseduussdnsnnvesssuuniiatn
anmundoudinisfinandmiumamelgnindunidiedumesidnvosasmds (oT) mafmuwadsiiordouuiin
115398 wasWALINURENN132995NIRAUITZUY (System Development Life Cycle : SDLC ) Tnenp3saiiofildlunns
fimunUsznousae TUsunsu Arduino IDE uag Visual Studio Code muwniildlunisfamn 1dud a1wn C/C++, anwn PHP,
191 SQL uagn1s HTML

v a £%

HANSANYINUNUTEANEA NV TP UURTIVIRaNNLIAGoNSIRT e Tz aud mTun1sinzUgninBun3den

[e]
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a

Sumosinvosasands JoT) niilsrnaegluseduin = Aiade)3.989( Fafuszuunnainaninundonsaaiesi
wsnzaudnsunsinzUgnindunideedumesidnvesassnds Jion anunsadluldanldess waziinyselovise
\NnIng aunsanaeanmuindeuvesgamgd arwiuluina anutuluiu f PH 1 Tnsuansdeyaoglusuuuues
Guneundiady uavannsaudadeuhuneundindulay drenilldtesniunasinassuitinueld venanidanenuiy

TuAugndt 50% Uutnagyiauesdnlud® ieliduinanuguiiumanziunisasyiulavesindumse
AraAgy - gamniinuduluenia, anuduludu, anudunsavieislufy, Bumnesidavesassnds

1. unih
MNVoyadinuATYEAINISNENS Aamnesdudiinunsdusd Sunlduivereduiudy Wewindustaali
anualatumsquaguain uendnianingiennmadivuildunisiudsunladluanniay Fansiinunsdursdasdiesnw

SEUUTLIAYBIAINABUNSNYINTTITUTIR A [1]

2. ﬁ&l’]LLﬁSﬂ’J’]ﬁJLﬂUN’]%@\?NaQ’]U

Y '
a = o

Jagtuanudesmnisiandnnunsdunsdmuiuilan InsawglusenagUu annnglsy wagansgeiusn
Tud w ./.2544 Sguradeliulovieduaiununsdunse Weaseselaliiunensns waziindnauausaves
mansinwastusaialan waslul we. 2548 Auzsguunsiiufiiuseuimunlunsswieni tnglimuddydunis
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Wawnnunsdunsd Jsllarmaenmdaiuusye AsugianoifiemulLInIEs YRS NITZUIMANLAINTTUTUYUNIBIUAS
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W inaenaginyumiy vsuwauiing Tuvaisvnian 9 wWieldlunumdunisufifivesuszmnaunnssdv iananse
wiansuiunsidsunUamisnuiasugia deu duanden uazwalulagliegadunawasdsdu (2] Fannsvinnunsdunsd
aglinnuddgiumsuanemsidseguam aglvianuddyivguameeiu uasldissssumalunisaunudnsivias
15a Badudnsiudwindou (3]

a s @& a . I ° ca & a ¢ 44' v oa s &

dunesidnuesassnds (Internet of Things: IoT) Wun1sihgunsaldidnnselindsingg undeuseiudunesiin
wialdlunisuaniUdsudeyasenineiu fegniinusegnaldiiunisvinnuems Nisendt inensdaaies (Smart Farming) lny
nsldidueesintieinAina wu Armnudu gamgll sy iismuauaninwindeunisasgdulavesiiy vilinisih

INATINY LaAEAINLNLLINTY (4]

a ' E2N %

PnRRaNnaNNIANEITEdELuANNArlunsTRsTUU TR IRan MIndeudIRT s Iz aud NS

N6y a a

wnzUgnindunidiedumesidavesasinds (IoT) wedislunismuauanmuindenlunismizUgnindun3d Fudums
inwasBunsd neszuvasinisauanaangl anudulueinie anuduluiu wazarulunse vieandufuvesnsin

dunsd FeluriideilliveassUgndnnia wazdnds wetiglinunsnsaunsaaiunsaguaninduniglaedaznin uay

I
FIALIY

3. IALAUVBINANUANKANNITIIWALUa AN NS

& v

MINusEUUn T Inan wIndeudaas s iiusaudviunisinsgnindunidmedumesidavesasinds

(IoT) TmefinseurunIsyinausal

2 1 NTTUIUNTYINU

nam 1 wandiifiudisnszuiunsinuessruunnainanmuindensiaiosiivnsaudmunismsgnin
Sunsdaedumesiinuesassnads (oT) Ineiduises soil moisture sensor, soil tester — pH tay DHT11 daanludi
NodeMCU ESP8266 9 NodeMCU ESP8266 axasrgamigf aviudulueinia aviudulufu usganudunsavie
andluAnluiiud MysQL ievimstufinasgiuteya dddeyaluuansdiivled seuania LCD uazuansantuzfivy
LED isdsrnidiolifiadeununiadada duth lneudnmsvinnude Wesarutulufus-nt s0fadasdaliidy
dwiheudalug® uenandszuulimsudafouddingg duseundindulad Wonuigamailuemeasdiing esm 25
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PM2.5 Levels Comparison on December 8, 2023 (SD Card vs Cloud)
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Developing an 10T-Based Ergonomic Health Monitoring System to Combat
Computer Vision Syndrome

Chatchon Pleawdee! and Tanakorn Inthasuth?
Telecommunication Engineering Program, Faculty of Engineering
Rajamangala University of Technology Srivijaya, Thailand
chatchon.pl@rmutsvmail.com?, tanakorn.i@rmutsv.ac.th?

ABSTRACT

The Internet of Things (1oT) based ergonomic health study aspires to bridge the gap in fighting the growing trend
of computer vision syndrome (CVS). We offer an innovative tool connected through the ESP8266 Wi-Fi module, which
enables immediate information sharing in the ThingSpeak platform for analysis purposes. Central to our system is a
network of sensors: precise climate control, following the DHT22, tracking of temperature and humidity, and the Passive
Infrared (PIR) sensors, avoiding privacy issues inherent in camera surveillance. A reactive light sensor adds to this for an
adaptive and cozy office. As our system is based on the technology that Arduino represents — an open-source beacon for
the tech community with renowned support, innovation, etc., we use this platform as the foundation of our project. The
design is simple on a custom print circuit board, making it easy to install and upgrade. Using the PIR sensor in this way
strikes a delicate balance between being functional and not invading people’s privacy to keep an orderly and safe
workplace. This choice positions our system as a means of improving health and protecting the privacy of citizens who
spend their entire lives in offices and have little time for physical activities necessary for good health.

Keywords - Internet of Things, Computer Vision Syndrome, Ergonomic Health, Sensor Technology, Workplace
Wellness

1. INTRODUCTION

Computer vision syndrome (CVS), manifesting as eye strain, redness, and blurred vision, combined with Office
syndrome's back pain, neck stiffness, and wrist discomfort, significantly impacts individuals in computer-centric
occupations like office employees [1]. Our health-focused study utilizes the Internet of Things (l1oT) to generate and
analyze real-time environmental data within office settings. DHT22 sensors regulate the climate, maintaining comfortable
conditions that preemptively address factors contributing to office syndrome. Furthermore, Passive Infrared (PIR) sensors
ensure privacy by detecting presence without invasive surveillance, allowing for adaptive lighting and occupancy-related
amenities adjustments. The ESP8266 Wi-Fi module is vital for uninterrupted data transfer to the ThingSpeak platform,
enabling meticulous ergonomic analysis. This system is designed with a dual emphasis on privacy and functionality, built
upon the accessible and scalable Arduino platform.

Our research aims to revolutionize office environments by reimagining workspace design with employee well-
being as the cornerstone, thus promoting a more responsive and health-conscious workplace dynamic. Regarding focusing
on PIR sensors for movement detection, these devices are instrumental in our system as they provide real-time insights
into employee movement patterns without compromising individual privacy. The data collected by the PIR sensors not
only indicates physical presence but can also be used to infer activity levels and identify potential sedentary behaviors
that contribute to CVS. By analyzing this data, we can implement interventions promoting regular movement and
ergonomic practices, thereby mitigating the adverse effects of prolonged computer use.

Work place Cloud
’— ——————————————————————— ~n ’a ————————————— ~
/ NS A
Infrared N ((( )))
coverage area [j
o
\B loT-Based Wi-Fi
Sensor Access
point Movement status collection
I ! \_and monitor in the cloud
4
\\ _______________________ B -

Figure 1. System demonstration
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Figure 1, the depicted model of the loT-oriented system is aimed at combating Office Syndrome by tracking
workplace movements and using these data to create healthy offices. The system's components contribute to this goal:

e |oT-based sensor: An infrared-based 10T sensor detects people's movement within this covered space. It helps
assess how often individuals are sitting stationary, which is one of the causes of office syndrome. The system
analyses movement patterns and can encourage more diverse motion to promote healthier working habits like
taking a break or changing posture occasionally.

e Wi-Fi Access Point: This movement is monitored because of the automatic transfer of information from the Wi-
Fi access point to the cloud, ensuring nonstop monitoring.

e ThingSpeak IoT Cloud Platform: Then, ThingSpeak will analyze it for office trend patterns. One example is
where the data reveals extended durations of inactivity can be interpreted as a symptom signifying the possibility
of CVS.

2. SYSTEM DESIGN
The hardware system architecture that our 10T [2] uses to overcome the syndrome revolves around monitoring
the office environment and making real-time ergonomic adjustments.

Light sensor ESP8266
Movement , DHT?22
Detector o (T R Temperature &
® e i humidity sensors
l;EL - & o s & i*i

Figure 2. Hardware component

Figure 2 shows that our hardware uses a custom-printed circuit board, allowing easy office deployment. The
equipment has PIR motion sensors for occupancy tracking without invasion of privacy, DHT22 sensors for temperature
and humidity collection, and an ESP8266 Wi-Fi module for easy data sharing. The heart of the system’s software is
embedded in the Arduino Platform for sensor management and ThingSpeak 10T cloud for data analysis.

3. CONTRIBUTION

Our loT-based system, designed to combat CVS, offers potential for significant enhancements by integrating
health-focused 10T devices. Ergonomic sensors will monitor employee interactions with their workstations, suggesting
posture adjustments to alleviate stress. Additional environmental sensors, including DHT22 sensors, will dynamically
regulate office temperature and humidity, addressing discomfort that exacerbates CVS symptoms. Moreover, specialized
health software applications will utilize the collected data to provide personalized recommendations, encouraging brief
stretches and exercises to counter the effects of prolonged sitting. This holistic approach not only identifies factors
contributing to CVS but also promotes a healthier, more ergonomic workplace environment.

REFERENCES

[1] Blehm C, Vishnu S, Khattak A, Mitra S, Yee RW. Computer vision syndrome: a review. Surv Ophthalmol. 2005
May-Jun;50(3):253-62. doi: 10.1016/j.survophthal.2005.02.008. PMID: 15850814.

[2] T. Inthasuth and P. Chuayniam, "Development and RSSI Testing of 10T Ambient Device for Building Energy
Management System," 2021 International Conference on Electronics, Information, and Communication (ICEIC),
Jeju, Korea (South), 2021, pp. 1-2, doi: 10.1109/ICEIC51217.2021.9369746.

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024



N3UsEYUVINTIRAUUTYIATAIUARNTANRHIn ALY ATET 12

Y e ot e e The 12" Asia Undergraduate Conference on Computing (AUC?) 2024

v IS (] U ya
nsldmalulad loT dmiugiin1snieanen

Using IoT Technology for the Visually Impaired

aa

fnsngud) undede’, wilan areved’, suadssas waluun’, guns adwUssEsgte’ wasiyds Tn3dn '
LANUISEUUANTAUA ANEUIMNSEIAA anIne1dumalulagsvunadany uassdun
Emails: phattharakrit.ma@rmuti.ac.th, phanida.sa@rmuti.ac.th, thamonwan.ma@rmuti.ac.th, Soontorn.du@rmuti.ac.th,

pensiri.le@rmuti.ac.th*

UNANED

n337etlddngUuszatd Ao 1) osenhuuuwasiautnalulad loT @uSUnITNIeaIenl 2) iieUssiiiu

Y

Uszdnsainvsunalulad loT dududfinisnisarean lagnisdennalulad loT urdszgndldduldivi
@1n U NN1INeaenn a3 eadlel ldWaunlaun Node MCU ESP8266, Ultrasonic Sensor, Active BUZZER Module

,GPS Module uag Firebase n1537elunsaillaadrendasdiadsuuldivin ilegiinisnisangan ldldiviluns

'
[ a

LAuM1e Ultrasonic Sensor 3gn3393udng dswes dnuiningdswesedlussey 30 Lwufwns Active BUZZER Module

q

NALEILILFBY Lay GPS Module %isqﬁﬁLmu'ﬂuﬂWSLﬁumwaqﬂﬁmiwmam AN8851119977 Ultrasonic Sensor

warA1aEAn 889330 910 GPS Module azgndsluiiuuu Firebase Huadin1sniaisniaiuisafumdoyanIsiiumia

3 a

aufunazialduwivled wazausafanuffinisnisaieniliandiazign aeadga H1un19 Google Map lu

'
@ a

nsnageuN Tty fin1snisatgataiuisasuiie Tng d9ves Negiumni uasyligauagiinisnisanen

9 Y

A1U130NTIUAIIUILINTRUNIVBIEAN TN AN UALEAINITAFIBNTRIIEBNNITNNEIEAYAINI VUIATVBINGBIN

aSufaduulivnduunalvguasuminunniildenuliasain wag GPS Module Mldlunsidelunsall luanunsasey

o

sunslaliioagnelueasiUaiiy viieanunnddygyiasuniudmiunn nmsldmalulad loT dwsudiinisnieanen

U

Dudsslewidivisginameaeniluiowesnistdldvinlunmadumuazdusslondliiuquadfinismisan s e

mwﬁamilﬁumamui’uLLaxL’Jawméﬂmimamam

ArAgy — Jiin1snaten’, Wivngfinismeanenn, Sunesidnvesassnds, GPS Module, Ultrasonic Senser

1. umin

HagtumeluladiinnuddyluTinussdiu iuedesdlenddnlunmstisaiiauinnssulnl q Helinslddin
aganauistu welulad 1oT Wumeluladfignihanussgndldenilufinusesriunnniu welulad o7 vilsimnassnds
anunsnfudsloyaiues wazvilianunsamuanaunsalaeg Wumdunesidals (1]

walulad loT lagniWauiluag1esinsidnisiiauwesrnainatesiauiussyndldaiu 1wy Ultrasonic

Y 9

a

sensor 1unN1303333uTng 9904 Active Buzzer Module lun1suduifiouidss wag GPS Module Lite sz udumus

q

suwnunalulad Firebase Niignudayasessuteyanlasuanwuiess Wsunsy Google Map Tumsuaniuaui naaniu

&3 Y

maiavedeyavuiuledfdumalulagfildiuegaunsvangludagiu

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 [l



A N3UsEYUVINTIRAUUTYIATAIUARNTANRHIn ALY ATET 12
&

Y e ot e e The 12" Asia Undergraduate Conference on Computing (AUC?) 2024

2. Muwazanuduuivesway

AMNIINNEEAT Y38 AURIUBA ABETIUNNSBIMIIPIUNITIBNIY Aanilil ansaNsiiudsng q wiesudainu

o o

an9uarAnuiale aunsaltdinusea1iu beanuaunaly degldblwinnsamnueTunawnulunisaisedin lay

Jagtu welulagnansunmddaldaunsadnweinisnivenlvmevials (2]

'
a

gAnsmsanenssiianldivinfiedundudinusediu ldawnsaneniunioszydwing q seudaldluvuey

q

Y va

WumaiseuuauuigRinsaemsesfumadulszdionavhliinanudemiegifimeld finisnisaieniealdsu

U

nansznunlenantsviaukazlontanisnsAnwfivianzan luueesinsiawinveuazanusisnd ueragndia
ANEINGIUINTUNISUNEIEN1UIIAINAZAIN LTU NISIAUNIG NSITIEIUINITNEIAY wazan nunasu?lif vinlins
Whdsnuvisedidusulufanssuvinlaenn dwalvinisdenunielanianuasugioana

lumsasisassArnanuuinnssuluasiifinanfinuediTeladnunauaivihliiinanufeiasimu livigiinig

o P~ o

o va Na ° = o - ¥ ca U v v v
mMeaneafginsneaenldluiinUsedniu Aemsimalulad 1oT siawiielilanaesgunsalindsuuldivinve

v

fins neanenn WvngAnsmaneniinazfidefnumaueiiduliivihifidusesmsfinnagunsaisiuauunn vliliiving

Y

uwiinuindu auggITesaulaiauinalulad 1oT vuliivives@inismisaisni laen1sld Ultrasonic sensor e

o a

n3333UTn 9989 Active Buzzer Module Tdlun1sudaseudss uazld GPS Module iieszysumnislunisinniugy

ANN1T N8R

3. AAUVBINANUANRANNITIIWALUlaERRNN NS

A Idelmhgunsaliwugasluiindddundes wiiindedufnasuuldivhvesiinisnisanen §iin1snisansni

'
o a

asalgldvinlunmsihnidesagld Ultrasonic Sensor 9gns33duing dwes inudnringdsweseglussey 30 wufiuns

q

Active BUZZER Module 3gifinldauiufiay uag GPS Module 3g5zysunialuni1siiuniaveadinismisagn

A5¥82N199710 Ultrasonic Sensor LLazﬁﬂazﬁgm aaﬁ@jfﬂ 210 GPS Module %Qﬂﬂ'ﬂﬂlﬁuuu Firebase QQLLaﬂTﬁmimd

U

anemaunsaAumdeyanisidunimuiusazattdvuivled wazaiunsafanudinisnisaieaildainaiazige

Y Ya ¥

79333A HIUN19 Google Map T aid8audufiouain Active BUZZER Module viliir in1snisanennidnuaendelunis

U U

Wune wazauananunsafinniy faewmdedinismsaneniléain Google Map

GPS Module Tidmsu

syysiwmisluns NodeMCU ESP8266 1§

UUALABIENTDY

AanugRnisnisauni ‘ | iy muAueuYed

llunsgllviiugunsal

Active Buzzer Module

Ultrasonic sensor 14
. . Tdmivutadioudosdlonuing
dwiu aTanduing ¢
Aswos luszoy 30 wuiums v
dsvas

Wadsuduiiowdiioszinssily

MIAUNI

2 1 msfadaugasing g adundes ieinisdeuredulednislivelulad loT dwiudinnsmeanaen

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 K3



a [ S Y a s A = 5 a
miﬂimgmmmsszﬂuﬂ%zy,zyﬂﬂimuﬂaqumasgummaws AN 12
The 12" Asia Undergraduate Conference on Computing (AUC?) 2024

Tiwin T roT— 5
il 3 1 Firebase aitudoymvasin

Tusunsu Arduino 1D 1 s iSamilatinduneine GPS winly

zhm?\‘ 119 % UanIAIIVLY Website

Tsunsu Arduino

IDE lunsidieu |

o v B .
Wnadulnaln #\ Firebase
vodn d»

7 vein Arduino
v
dwil 2 Miouvedda
o ¥ S l Website

mrileiind unlugn < | nansgunsat

>
; 53 o '
GPs ldadlundes wugeidaaileiind

aunsal Taga GPS

A 2 nIeukIAAM IR IV ugin1Insanga

0
o

TR T T AT
.il" 1 .!' = ol o ®

(o] —a ®
2 ] e
®
@J £ ¥u 0030 Aue w30 A sse 2 21U e
s e
£ suawwens o
? 9 Q

o

A 3 Whdmsudiinsmanenuazianidun1anIsiiun1aveinsmeaen

Tunsiiudeyasing 9 1wy Juil a1 Aaziign aesdgn Aszesmwwesdansileing sxgniivedlu Firebase Wlag

'
a

finrsnuaenldldivinlunisiunie Wewedng dwwes Tuszey 30 wufiuns seiideswdadoul fiinisnsaenle

q

'
o a

8u uarA1szEzURY Ultrasonic sensor inT19duing dwes a:duly Firebase uavazluuansuuduladligauadfinismis

q

i
a1991 ansansudeyanis q 11uiensld Google Map Tunisuansiuniaasliinisnisaient Wguagfinismig
amemlsmuingfinismsansnogiisumida
4. ngaudmnnglunisimanululduselovd

naudmvuny Ao Q’ﬂmsmqmamﬁlﬁi’flﬁt.v’fﬂuﬂmﬁuwm vilsinsuing dsves ﬁasﬁau 9 AIYDIAN1INY

a8 waskguadiinisnianen aansansiuimundilunmsifiunisvesinmisanenla

5. Uslewinlasu

Taudnnssuvuldvndwiudinisnisaent il Ainisnsaeanfinnuvasadelunisiiunie ananuidesse

Y
o o B

nmaingURmsvealiinisnisaen aunsasuiingusedweiiegdramin wazfivivleddmsudauadinismnsanenn 7

q q q U

'
a ' =

WARIAIALAYA 89937A A1STEENY WaglauNduMdluNSAuNwRIiNIMINaIEnT ik auaaunsaludemdeld

U

WIBENINEEAIMAINT Y30RBINITNTVIBINGD

LONAN391989
[1] Uszsiagy. wialulaBansauma. [eaulat] 2560. [Fuduiuii 27 wgednieu 2566]. a0
http://do10.hss.moph.go.th:8081/DO10WEB/Computer-Act/9/3/3.1.pdf
[2] $9&1. fin1snanenn. [paulatl] 2565. [Aufuiuil 19 maneu 25661, 990 https://pubhtm(5.com/pxtc/fux/basic/

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 i/



N3UsEYUVINTIRAUUTYIATAIUARNTANRHIn ALY ATET 12
o~

Y e ot e e The 12" Asia Undergraduate Conference on Computing (AUC?) 2024

“loafionuagd” LIVLBUNAATUAIMSUNITNEINTAITIANEIEA-AEATBIUTIE T

q

“IStockcast” a web application for forecasting daily max-min stock prices

WIIUUTEAN Y™, 0NN Wragns' uag 19and fanaish’
lavinedinmansuazain auIneimansuazinalulad uninendessumans Uyusiil

Emails: panprapa.cho@dome.tu.ac.th*, janita.pah@dome.tu.ac.th, worrawate@mathstat.sci.tu.ac.th

uNAnge

AuzianyildimuiunoUndinduiifidot “IStockcast” vuugTuresiuneuds SA-ARIMA Fuduiimsiinsiey
9LNTULIABY Box-Jenkins AIEFILUU ARIMA HuInTmiuNMsiassnsoumied (SA) ieldlunmsdadendauuunns
wennsaleynsInAMUUTISTImINzaNTiga WeawAlldnuidindeyasagean-manvesiusiedy IStockcast Avzuansa
mMavueTagean-mgavesfusanariluusaziu Tudn 5 Fuvhms lusuuuuvewisng WioUTILARIALAAETRITHIZNNS
AuAAALAREUfNdsans (MDE?) filsiainnswennsal daldnuszanunsathuldusneumsfisnsananuideiioveash
wuuld wnnlundndu Istockeast Suansuadnsluzurasnameunsuafiuansdineinsal Wisutudeyasis uazdeya
wennsaldrevthrulUisiuuunsedifivmnzaniigaiidunununssuauns SA-ARIMA 3nde

ilennasuUsanEnwATweInIaives IStockcast L51lHANWITIANEIaR-i1@nvaviu DELTA, JMART uas FORTH
$e IStockcast Tnednsdedayarauatiudl 1 nangiau wa. 2565 9 31 unaAu WA, 2566 (Suauiushmsiaen 143 $u)
wuin MDE? firnanas ALy 32.37%, 12.66% uay 22.32% auarsy i eifisuiuaiarunainind euilldainisnig

AATIEVOUNTULIAINIEY ARIMA WUUFLLAN
AIEIARY — FILUUDIINY, BUNTUALUUYN, YU, NM3TaIN15auLnile?

1. unii

LNAAYEIDLNTUIAUUTN (Interval Time Series: ITS) Iégnunauslfluunanusing q faunsouszyndfiuns
Ansziemiumutasma dammdenfunsihaueiuuuifielfifueiesdiolunminsgidinanlumufin Gt
U 200833071364 9 AlFwernsal TS IegnAndulag Maia uazane seunlul 20118 uuun1sannosdalufAuLuuts
(Interval Autoregressive: IAR) lagnilenulag Wang wa Li Tu [3] wazhugi3snsussdiudssdvsnmdmsunisnensal
s BnviadandmfanmsUszanuamsiime suuiiuguresioyauuudas uarnsUssgndiuuy IAR fumsnennsaideya
Bsndulnaraiudodld )Shanghai stock index) ngldanunainndsuiidsasiadsvssmis (mean square error of
interval) iunasilumsiaussansamaesiiuuy defvesiiuuy IAR Aemsnsuaniunsalfirianuazueiigaiidululs
meldaufesnsandann (observations) luuinaditeniiuuueynsunauuusaiy

N1391809N150UTNEM (Simulated Annealing: SA) Qﬂﬁ(ﬁum%ﬂm Kirkpatrick, Gelatt and Vecchi Tudl 1983 oR
duasuAtyvinsmAmnzanfigauuugiann Tasds sA lafuusstuaalamnanudnnsvesnamansadia (statistical
mechanics) pg1enszuauMInIseuiieveslans Ssfeddrnuiougs udsmnduardes q shlhbuamefifonisan

aamgdl ielflansegluangiivnzauiian anuuduswedlasaidanziu Jusdiudnsnisangaumall nafe win

Y 9

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 [k



N3UsEYUVINTIRAUUTYIATAIUARNTANRHIn ALY ATET 12
The 12" Asia Undergraduate Conference on Computing (AUC?) 2024

onference on Computing

a

gaungiisusugdliiismeniodninisangamginsuiuly envvzdwalinisfumluiussdvsamviniiag ey ns

Weneguniisuiy uazdnsIn1sangvgil Jsllanuddreusednsnmuesds SA
Tusuidy [2] Gonzalez-Mancha wazanz lanensalaynsuiiamianisivesmainnannsndidndln Tngld

JUNBUITA

U

U1 (Parallel: P) MINANNAIUTEWIN9ID SA AUTNNEIALINLABTLNTUAIMTUN1Tann0e (Support Vector
machines for Regression: SVR) 1138131 SAP-SVR Lilasann SA 1Juisnieuazivszaniamlumsdummisfiwesiiniian

uuUsniA1mau (solution space) JwvhlildAaievesiosasanunaiamdeuduysal (Mean Absolute Percentage Error:
MAPE) 71in31 WliarSeuifisuiudl MAPE filaandakuy ARIMA
NYAAUVDIIS SA mudileinarundiesiu Fudufisnveanisin SA iussgndldsauduinuy ARIMA d1wsunis

ne1ngad ITS TunauuInnssuTull

2. Muwazanuduunvesnay

Tutatu gausulinnuaulamiunsiuuasnisasmuiuinniu vildumsamunlasuanudeusnniign fie

o '

“yiu” esnilunsauilinansuwnuas Wedisuiunmshndulusunansviensdeiustnsiguna uandinudeseas

o«

I3 1

shewwuiy Fadunainaneudusuressimiy wiueud ulaiivufiauiuinuvessiaiigs AszdelmAnauidesdy
miamuﬁqq‘ﬁumﬂﬂﬁw thasmuenaasvanidsimniste-vefulutudingn mniiniesdefitetinaspilunsneinsallal
iipausisiausietu uidmennsalrigega-ianvessasiuluusias Judramihldsne fzduusslovidenisindulely
navgede-meuldlueuan Tasiamzesnads dnifsilssvezduiiniunsde-menelutuier vietnmsaiumefu

(day trader) 994N 157 IUNEANURUKIUYDITIAVUHIUATEY (range) 518U

WoAndunIowdledingnn ausdnvideldimunivweundiadu IStockcast (Interval Stocks Forecasting) Tu
dmfunisnensalsaiuluguveseunsuiaiwuudie AUsenaue 51A189E0 -Aansedu Inee1de3sn1sinsien
BUNTULIAIVBY Box-Jenkins WUUALAY HUINTIAUNIIIRRINTITRUWMTEIluNISAREBNAILUUNSHEINTAlOYNTULIAN

WUUYNTNEaNIan

3. ALAUVBINAIUANNANN1ITINAWAlulagrauNLAeS
Aagidnilahauimemenfiumesiioasiaiuuoundndy ISockcast santuinseu Ineldlausis Streamlit
anvadauinnuIneadinaans ag1an1smANNEaaien13dn (combinatorial optimization) AETUABUIT SA uax

ANUINNEDA BENITHEINTAAIBAIUUUBUNTUIR ARIMA 1n9reTunisuiUami Iaiuvewey Aeaiunsanyinsal

'
o

sigan-manvesiuseiu nedldnuavdesindilid .csv NUseneumeteyanamiuseiuluaesneduil laun 5101

= '

18R A9T071 “Low” warIIAIGIdn fetdn “Hish” Wedndilwdiaiadu azusinginuazidunvaduysig 9 Aanw 1

¥ '

419a194] 27n1du Lden Lower Column wag Upper Column 10U Low wag High (Faeuduifiszy

q

3’1@’]9?’1?191 LEEINAN

o

FUAT0IL) MINAIAU AMTUNII TN TTIAE TR UNTEUINNT SA kEUILAIANTUAUANT 9 LIRT

LVANRE ]

- gum)IBudy 1,000 asrLaalTes

- NIPUIUNTT SA FHEAAUMEILUU ARIMA Wenurmeuiidigagniv iWudiuau 1,000 sou

1

- Tunswensaldaedanuy ARIMA Azt 30% vesteyaniundi Tidudeyaganaaey deamnsadenszyiluy

5 @ & A o ¥ v v
Lﬁasmummammuma;ﬂaﬂlﬂ

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 K



N15UsEuIYINIT5EAUUSYInsAUARNTIMSANN ALY ATIN 12

] e i s i The 12" Asia Undergraduate Conference on Computing (AUC?) 2024

#a991n1u nady Start s9n15UszRaNadna3 Wewind weufazuansanisneinsalludn 5 Tudramin viadl Jldeu

asausudsuasusiulanudenis washaildlunisussiiana tuegiu “The number of repeated solutions”

Fafde Weoulunisneaiues faulvamnsoveaadldauldd https./istockcast.streamlitapp

(@ Drag and drop file here
Limit 200MB per file

[} DOELTA Historical Data.csv 2.1

Predict option Choose SA parameters
Ini Temperature
1000

1000

AN 1 Wﬁ?ﬁhx‘i’UﬁNﬁULLBU IStockcast

4. ngaudmnnglunisiwanululduselevd

Wnasulugugiudiungsiandesnisneinsalsangega-naavesiusieiu ludn 5 Tuthanh

5. Ustlaufitlésu

1. IStockcast axtaelsiiuuualfunnuiuniy (de) vessiavulusunnn Faduedosdiefiinamuazaiansa
dnauladenawmu @o-ue) luthaaanfiangald

2. ynIINMITNYINTAITIAVUE IStockcast Ssannsaluuszgndfunisnensairigsaa-sgadeyasynsu

wandu q Nldwdsiunuganalasndie

LONETE9B
[1] A. L. S. Maia, F. D. A. de Carvalho, and T. B. Ludermir, “Forecasting models for interval-valued time series”,
Neurocomputing, 71(16-18), pp. 3344-3352, 2008.
[2] J.J. Gonzalez-Mancha, J. Frausto-Solis, G. C. Valdez, D. Teran-Villanueva, and J. Gonzalez, “Financial time
series forecasting using Simulated Annealing and Support Vector Regression”, International Journal of
Combinatorial Optimization Problems and Informatics, 8(2), pp. 10-18, 2017.
[3] X.Wang, and S. Li, “The interval autoregressive time series model”, In 2011 IEEE International Conference on

Fuzzy Systems (FUZZ-IEEE 2011), pp. 2528-2533, June 2011.

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 [}


https://istockcast.streamlit.app/

N15UsEuIYINIT5EAUUSYInsAUARNTIMSANN ALY ATIN 12

Y e i e The 12" Asia Undergraduate Conference on Computing (AUC?) 2024

FEUUAIUANaAMaTLaTANTURIUmMALLTAEBUNaSIn
VYo9aINEGS (IoT) 1599 ULdUNRTTUNIRIY 8.0UNY 2.UATIIVEUN
Temperature Control and Moisture System through Internet of

Things (loT) Technology at Chan Chai Noodle Dryer

Cd L o Q‘ a o a aQ
ARl winUszlau, alguunt deassae, Anann uvinuiy, 3305 ynsil, gan Anduseiasg
A1VITEUUANTAUWA ANEUINITTINT uvInendemalulagdsnvsenadany uass1vaun

Emails: tinnavut.re@rmuti.ac.th, gooind56@gmail.com, loki12300123@gmail.com, wirat.bu@rmuti.ac.th, suda.th@rmuti.ac.th

UNANED

Tagtuweluladlianuasginnihegunuazmalulagdumesilaiideuseivaunsaliniosiionisg a1usod

o

Ya U £ a

nsmvaunslinugunsaiiiumaaiotiedumesidn fafu §ifeduunAnnmaiannszuumuaugumnivasanudu
SoluifAdowalulaBdumesidnuesassnds (o7 Tsseuidunidunsans Ildtuneunisifaunsyundensasnisiamn
s8UU w30 SDLC uagldiadeadeluniswamnyszneu e 2 d2u Ao gunsaluazieuiwes leun NodeMCU/ESP8266,
AM2302, Relay, UVLumax, LED, nanszunee1na wazlusunsudilaluniswaun 16w Arduino IDE, Tasmotizer, Home
Assistant, MQTT, LINE dsrfunanisiaunssuuaiuguaamgiuazenutusaluifdomaluladdunesinvesassns
(IoT) Uszneusig sanisaidunsiaussuu aunsoudsteyarinifuueundiatutasudadeudoyaaninandond
Aaundnuladueundindy amnsagienuteyadounds warannsautlulymldleesnudfiieannnudemeiionaay
Aeananinundendi@aund venainiu msﬂ’mmsz‘uumuﬂuqm‘mqﬁLLaxﬂam%u'ej"quﬁﬁﬁmiﬂisLﬁuiw‘umn

HL¥ev0 91U 3 nu nan1sUsziliuseuveyly seRunngn (X = 4.29, SD.= 0.20) uaziin1sussiiiuangldaussuy

¥
t% =

nan1sUssilueglu sedvanngn (X = 4.44, SD.= 0.09) gavhell msuszandldmalulagdumesidnvesassndaunsoiiia

q

¥
a IS

Usgavnmlvitiudunil ansansiadeuuazamuAtguiiuaraLuvedlseudumil glayauasuisiounuausnlny

9 Y

wartigann1szmsiigualseudunildidueded

o

Adfny - BunesilnuesasInd, szuuaIuALLaTuINAoy, 5o unildund

o

1. umin
aNa s & a & o L ~ 1Y a s & o g v

walulagBumesidavasassndadunsmsvszandldgunsalsineg Woulssivlanduneside vilviawsiaiunsa
muaunsldnugunsalaing diuesetnedunesidanaunsadifgunsaivsessuulanniivanan (1] wu n15ila-Ua
w3adldluih nsdalaliihansluduleedensegunsainiuau wu Insdwiilefie dunsBumesiin vedldusedniu
71199 Wuasetnedumesidn arudidyvesnalulad Suvesidavesassnds Aenisleusegunsal Yrieieusogunsal
a9 9 AuBumeside ieligunsalaiuisadeasiviunasldausiudu 2] Taduauasain ann15en1sgua wae
Usgdngnnludinusedniu nmssivnindeyasingunsainng | Mideuseduinietiedumesids 1wy wugesdmsuia

anwindey deyan1sldau wazdu o [3] Aaiu nMsuszendlddumesilnvesassndddianuddgronssuiunisuin 4

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 [l


mailto:tinnavut.re@rmuti.ac.th
mailto:gooin456@gmail.com
mailto:loki12300123@gmail.com
mailto:wirat.bu@rmuti.ac.th

The 12t Asia Undergraduate Conference on Computing (AUC?) 2024

WPIWATIVADUANINLIAGONAN ] NUTANAUNTEUIUNMTHER wazdauuiug1ge vilranniseau wazauayde

INNTLUVIWATHAR UBNAINT FANLNTOLIARBUNINANINLINABURAUNAVS DMz dINansenUsadual tatduated

2. ﬁu’maxﬂ'nmﬁ;luuwmwamu

o o =

driuniifunsmeduniifiunesdusiiulusa dsegf 76 vy 3 sruadugns sunefiung Jamiauassvdun 30110

Y

a P

wilfiwnedussulusia niouihugedniogy nislnenguuussundndaeinsinenstiuiues nswdaduni 9 2 via f
Wusssua AU dunanayulng didusanandytu, innes, uzlomea wazsaluny dmsunseuiunisnanduniidunsany

fafasiamday uaznsguaanmuindesluniseuduniliiuay Feiesdinisaendes nsadunnnisalnasniian v

§9N1A LU QR MSengru ArAse1ailymiunsruiunseudund ewinaniwerniATeu Yu Aildviswan1snis
suduniindaunin Jymvemiifunsany fie desendelsseuiduniuuussund lnsordauatian manmwindaulsl
wnnzanazyh i eymiuidundl Ygwaeanssuaumseuidundl Wesann nseuld unildaduniseuwuuiiu Feviluld

ansaingaumgiuazauntanmniinuiuls danufeulumseuduliiivsme yliduniiuisliviununaidmunens

[ [

ilgadenuninvesduld insesdunidenisgamginiuseusy 50-60 8 vilvinsnmnmveuduls deungi

Y

o
K" o

Youninuu v lmdunsedldlunisevuiudu dawalimdudinadianudu nsuiindseanduaiiiaiuaitila deiu 270

q
o
o
=

ymiiatusdddieounalulagdunesidavesassnds (loT) vszgndldiussuvemudu Wenmsiinuszansnimuas

v
DY Y v a

Usgdnsualviiudndn szvunsnaeuiiannsansindaliniugunsnifiede Medsausawdusieulunsdiigumgiuag

Y

AMNTURAUNARRULeUNALATUlaY tpANUANEEMNEUIERALIBl st UrdUnSa 1y Bnedanunsafiviuaailu
nsauAugnnniikazaudululseudgIsannsgadensnensuasnisuaaildinedfuansgiu wasiinyseansam

YDINTLUIUNTHAN LAYAAANURANANA L UNITHER

3. YAAUVBINAUANKANNITIIWALUlaERARNN NS
szuumuamggikarasiusluiRfemeluladdumedidnvesassnds lueudunidunians Taaruves
sruuil
3.1 syuUansonTaeUmmNIlueNALar gungRle
3.2 szuvanunsavihnuldlagdalufRmutouludlefianiusinund
3.3 syuuaansndada-Uansinugunsaling q Iihuiefo
3.4 syUUaINIITeHaTeya uLeUNALATUlH

3.5 spuvannsandsfeuteyanuweundindulatla

4. ngandmsnglunisiuaululduselen
4.1 whwnendn fie lsseuniidunsane sunefinng Jmiauassednn JadulssnuiuwuundldiSnmseuduniiuuy
audiy wardszautymnseuiduniindaldldquamdulionanmuindeuldivanza wu dunn wandes eanaty

W

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 [



The 12t Asia Undergraduate Conference on Computing (AUC?) 2024

4.2 NguRUTENOUNITOU NLANYALNTEUIUNSHEANADINITAIUANDMNYITUALAUTY LU AOUAUBNRIT FBY

I g
8190151 Lusu

4.3 NAL/MUIBUTRRILIYNYY 19U MsNUT1TN15 v Iiimihiiawednliiudussnouns WWudu

4.4 ﬂejm‘f]’mmaamﬂ’umiﬁﬂm AU Ul UININ T AN LA UN I TRAILN DU IR VRIS WES

5. Uselewiitldsu

ﬁm%"umsﬁ@umizwmuquqmmﬁLLazmméﬁwimmﬂiuia5Suma%t:ﬁmaaassw?waﬂsaawﬁaﬁ’w%mEJ unanue
JminuasTvdu aunsaagunan1sndunsle 2 @ A nanIsIimLITEUUY kg Nan1sussiu (uingUseae) way
Uselomfilaeldsuanmsimunssuusal

5.1 fuduniifiansnsomuguoumgiuazauduldlassnludfiugunsaiiiote

5.2 spuvannIanTIdeukaziiufeuanmunndeyiidsmaienszuiunmesudund

5.3 szuuaasauiladymidesdulnesmluih mndnaanundeuiidulymeaenssuiuniseudund

5.4 fusznaumaiianuimumaluladuagannsailudssendldlunisuseneuianssulueunanle

wﬁwamsmuqmzw M‘L!’]‘\]’E]ﬂi’]‘wLLﬁﬂﬁ‘U@%ﬁﬁﬂ’]WLL’maaM

2N 1 NANITHEIUITZUY

LONEI5D1999

[1] ngegn UiHARed. MmN UUATIaTn gumgiiieudsieivemeayauwaradiniuiuvinedewding. [eaulatl]

(2564). [duAWIUN 14 faimu 2566] A1 https://shorturl.asia/qVELX

[2] nesy Wiyswgs. NsiauszuumuANenngluasautululsSeumzinlagefowuiges asinineiniasiuiu

szuundsnuuaseniing. [eeulay] (2562). [Fuduiufl 14 manAy 2566]. 910 https://shorturl.asia/VQhEM

¥

[3] wianed wResdaiau. sruumuanatukazannisnluiidmiunisugnity. [eeulal] (2560). [AuAuiun 14

RN 2566]. 910 http://www.researchsystem.siam.edu/thesis/ bachelor/1666-96-11

The 12" Asia Undergraduate Conference on Computing (AUC?) 2024 [k



The 12t Asia Undergraduate Conference on Computing (AUC?) 2024

BINARY NUMBER LEARNING KIT WITH LEDs.
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ABSTRACT

Binary numbers are an essential part of computers. They can be used to calculate the size of data and convert
received or sent data. Computer science students must be able to calculate binary numbers. We created this learning kit
to help users become familiar with and proficient in binary number calculations. This will allow them to use binary
numbers effectively in their studies and work. Our learning kit was inspired by a bomb defusing game. It has two modes:
a simple mode and a challenging mode. LED lights are used to represent binary signals. Users can look at the LED lights,
compare them to binary numbers, and then calculate them to convert them to decimal numbers. We had 48 second-year
computer science students from the Faculty of Science at Naresuan University, who had previously learned binary
numbers, try out the learning resource and fill out an evaluation form. The evaluators gave the learning resource an
average score of 8.22 out of 10.

Keywords - Binary numbers, Decimal numbers, LED lights, Bomb defusing game.

1. INTRODUCTION

In the study of basic computer knowledge, it is necessary to have a good understanding of binary numbers. This is
because the instruction set, machine language, and all data in a computer system are stored in binary form. Therefore,
students in the Department of Computer Science and those who are interested in studying computers should understand
this number system in order to use it as a foundation for programming or creating efficient computer systems.

The researchers therefore had the idea of making an LED circuit as a teaching medium for binary numbers. This
would allow those who need to study binary numbers to learn and calculate binary numbers quickly and easily, with
excitement and fun. Additionally, the researchers would be able to practice circuit design and system control with
microcontrollers.

The LED circuit is a simple and effective way to teach binary numbers. It consists of a microcontroller, an LED
display, and a switch. The microcontroller is programmed to display a binary number on the LED display. The user can
then use the switch to turn on or off the LEDs. This allows the user to learn how to convert binary numbers to decimal
numbers and vice versa.

The researchers evaluated the effectiveness of the LED circuit by having 48 second-year computer science students
from the Faculty of Science at Naresuan University try it out. The students were given a pre-test and a post-test to measure
their understanding of binary numbers. The results of the evaluation showed that the LED circuit was effective in helping
students learn binary numbers.

The LED circuit is a valuable tool for teaching binary numbers. It is easy to use and can be adapted to meet the needs
of different learners. The researchers believe that the LED circuit could be used in a variety of educational settings,
including schools, universities, and training programs.

2. ORIGIN AND BACKGROUND OF THE WORK

The researchers saw that learning binary numbers often focused on theory, causing many students to feel bored
and disinterested in learning. Due to this, we had the idea to create a learning kit related to binary numbers. The goal was
to enable students to learn binary numbers in a more engaging and participatory manner. Drawing inspiration from safes
and bomb defusing games, we applied gamification principles in designing the learning kit.

Gamification is the use of game thinking and mechanics in a non-game context to inspire employees and students
to get engaged in the learning process. The word itself was launched in 2002 by Nick Pelling, a British IT expert, but was
not widely used until 2010. Based on extended research conducted by numerous educational institutions, what makes
games effective for learning is the learners’ level of activity, motivation, interactivity and engagement. This increases
their fluid, as well as crystallized intelligence, something that by definition optimizes learning [1]- [2].

Feaster, Ali and Hallstrom [3] have developed a new approach to teaching binary arithmetic in the K-12
curriculum. The approach relies on the use of a “serious toy”, an embedded hardware platform designed to teach the
binary number system while engaging visual and kinesthetic learners. They describe the design of the curriculum module
and the supporting toy and detail our experiences using the approach in three independent outreach efforts. The results
are largely positive, supporting their supposition that teaching the binary number system can achieve strong content
understanding and improved attitudes toward the disciplines. The difference between Feaster et al.'s work was in the use
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of the equipment and the conversion of number bases. Their work involved adding binary numbers, whereas ours focused
on converting binary numbers to decimal. Additionally, our equipment was less complex and smaller in size.

3. HIGHLIGHTS OF THE WORK ACCORDING TO THE PRINCIPLE OF COMPUTER TECHNOLOGY
3.1 Design Implementation

The learning kit had 8 LED lights that simulated binary numbers in the form of digits 0 and 1. The lit red lights
represented the number 1, while the unlit lights represented the number 0. Students had to guess the decimal number
corresponding to the LED display using their knowledge of binary numbers they had learned.

We designed learning kits using Blender for 3D created models, prioritizing portability and compactness. The
binary numbers learning kits were designed with 8 LED lights, 1 seven-segment display [4], and 1 keypad [5].

The 3D model was printed, and all the components were assembled together. The completed binary numbers
learning kit is shown in Figure 2

Figure 1. The binary number learning kit

The binary numbers learning kit included internal components such as an Arduino UNO [6], a bread board,
registers, and shift registers [7], with various devices interconnected as depicted in Figure 3.
3.2 Code Implementation
We had written a C++ program to enable Arduino to receive and send commands, allowing each device to operate
as desired.

Figure 3. Circuit Diagram's the binary numbers learning kit
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First set keymap for keypad and set key for display 7-segment as show in Figure 4 Then setup pin for connect
LEDs, Shift register, register, keypad and 7-segment to Audino board.

Figure 4. Code set keymap for keypad and 7-segment

The next step was to write the program's operation. It began by illuminating the LED light and setting the
brightness of the LED, generating a random number from 0 to 255. It checked the use of the keypad; if there was input
and the key was equal to 'D,' the operation stopped, and a summary was provided. If the key was 'A," it meant subtracting
one from the result. If the key was 'B," it entered challenge mode. For any other key, it wrote the result based on the input
number. The input number was displayed on the 7-segment.

Finally, upon exiting the loop, it verified whether the answer was correct, cleared the result, and awaited input
for the next round. The code depicting the operation was displayed in figure 5.

Lt_str.toInt()/10);

str.toInt()/10);

wNumberDec(result_str.toInt(), false, 3, 1);

toInt()) {

result_str = '8';

]

Figure 5. Code for program's operation
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3.3 How to use

Due to the specificity of our learning kit, the operations could become complex. Thus, we devised the following
usage guidelines:
Normal Mode:

1. When the device is active, the 7-segment will display the number 0, and the LED lights will either be on or
off based on the randomly generated number set.

2. If the LED lights are on, it indicates a non-zero number set randomly generated. Each LED position represents
1 or 0 in the binary system. The lit LED will represent 1, and the off LED will represent 0, totaling 8 positions.

3. Check each LED position from right to left, write it down in binary on paper, then convert the binary to
decimal using preferred methods, such as using paper or other tools.

For example, if LEDs at positions 1, 3, and 5 are on, the binary representation would be 0001 0101. We calculate by
substituting each position with 2", starting n from 0 to 7. For the obtained positions, 2°, 22, 2% equal 1, 4, 16, respectively.
Summing these values yields 21, which is the decimal equivalent.

4. Once the decimal value is calculated, input it on the keypad and verify the input on the 7-segment display.
Press D to confirm. If the input is correct, the 7-segment will display YES. If incorrect, it will display NO, and the learning
kit will generate a new random number set.
Challenge Mode:

1. Press B to enter the challenge mode.

2. Follow the same procedure as in normal mode but with a limited timeframe.

3. During this mode, upon confirmation, there won’t be a YES or NO summary but a display of the score earned
from correct answers once the set time elapses.

Strat

LED light up

—

Press B

Compars LED with Binary numbsrs Compars LED with Binary numbers

Calculate binary to decimal Calculate binary to decimal

Figure 6. Flowchart show learning kit work.

4. TARGET GROUPS TO UTILIZE THE RESULTS
The target groups of ours included:
1. Students in computer science, computer engineering, software engineering, or other related fields associated with
programming and computers.
2. High school students who had begun studying binary numbers or groups of students interested in programming
and computers.
3. University and high school teachers who taught topics related to number systems.
4. Other individuals interested in studying programming or computers, including in-depth exploration of new
technologies.
We conducted activities for second-year Computer Science students, Faculty of Science, Naresuan University,
totaling 48 people, who had previously experienced binary numeral system calculations altogether. We tested the usage
of learning media and conducted assessments, with evaluation results as show in Table 1.
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Table 1. The assessments with evaluation results
Questions Results

Rate the difficulty of binary numbers. | Moderately (58.3%)
what extent can you calculate binary | Moderately (62.5%)
numbers?
Do you enjoy this learning kit? Fun (64.6%)

This learning kit Helps you increase | Increased (68.8%)
understanding and knowledge in
converting binary numbers to decimal
or not?

Give points based on the use of | Average 8.22
learning Kit.

We received some advice, such as the need for a document explaining how to use it, instructions on computing
binary to decimal, adding sound effects, and reducing brightness, etc.

In summary, according to the assessment results, it was found that the majority of the assessors were familiar
and capable of performing binary calculations at a satisfactory level. Consequently, using the learning media wasn't much
of a problem. After the assessors had mostly tried the learning media, they responded that this learning tool was enjoyable
and could enhance understanding and knowledge in converting binary numbers to base ten. It also helped improve rapid
calculation skills and received suggestions to add functions and include an onboard manual for faster comprehension.
Based on the assessment provided by all 48 individuals, the average score for the learning media was 8.22 out of 10.

5. BENEFITS

We believed that this learning kit would help students better understand the principles of binary numbers.
Additionally, it would make learning more enjoyable and increase classroom participation.

Furthermore, we hoped that this gaming device would inspire students to take a greater interest in learning binary
numbers. Binary numbers are a fundamental basis for computers and various technologies in the present day.
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Development of a temperature and humidity and security system

Data Center Room 2nd Army Support Command
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