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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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AMUAN1INISUITEYNIVINTTEAUUSYNATATUABN NN SNINALBLTY adeft 12
(The 12" Asia Undergraduate Conference on Computing: AUC? 2024)
wag
N15UITYNIVINTILAVUIUN VIR AN NN ST ALBLTY adl 5

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

seninaduil 21-23 nuaius w.a. 2567

M UWIINYIRYUUIFEITANY B.NUNTIVY 2. UNIE15AY

TUNWST 21 NUATWUS W.A. 2567

0830 - 09.00 u. Az dudniiuny u FesUssgusishs $u 3 enmsufiRnianans
MINYIANERNS (SC3) AULINGNFAIENT UANINYIGIUNATAY
09.00 - 09.10 Y. NANITILIU LAY TBIFENTIANTE AT.IUTUT WA
AUAAEINGINITANTEUNA UAINYIGYURIEITAY
09.10 - 09.20 4. NENLUANU Lpg 583ANENT19138 A3.UsEENd A3la
DNNSUANMINYIALUNIEITANY
09.20 - 09.40 u. WoLUANIUTEYNIVINTT AJCC 2024 wag AUC* 2024 o
- 599ANEN519138 A.UTEENA ATILA BBNTURANMTINGIGENNIE AN
- 599ANERS1158 AS.IUNNT WaRTe AURAEINYINITANTAUNA
UNINYIFEUMAITAN
- 3RIANANTIANTY N3.88AU GNYUAT WIENANIALITININITIAINTsU LN
(Uszinelng) (EEAAT)
- 5091@n519158 A5.ln3EnR 1nws UsesnuaIetng AJCC
- 999ANERS1158 M9.0581 WRATAIL UsesuiaTeuny AUC?
09.40 - 09.50 U. AFNOUVBINTEANTY Keynote wazflimsatiuayy
09.50 - 10.30 u. oW aUsIEMTURINMY 2025 “UnIngNdusvinan shng”
10.30 — 10.40 4. SUUTENIUDINITIN
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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1120 - 11.40 u. U381 wud Aeufiafs 3fin: maadsdaeuanunsolunisiufledufenanu
maliues Tneaas lywely 9745014 Managing Director
U3Em 8 & To W (Uszwdlne) 911n

11.40 - 12.00 u. USEn Buduwey 9119: Education Technology and Platforms
for Smart Universities g Aauddinnd @svimuna
H3nN15917L H1e Digital Tech Solutions

12.00 - 13.00 ¥.  WNFUUILNIUDIMIINANIU Q) ARIEINYINITANTAULNA

13.00 - 14.30 4. WsaaNTuUANTannNaAIUTINL NI RYINSIATINTUTEYUIVINTIEAU
USoyeynsnnumeniianeinilnaeldie (The Asia Undergraduate
Conference on Computing: AUCC) LLaBmﬁJim;ﬁﬁmmsmmﬁwﬁamﬂ
AUABNTIIMBININIALELTY (The Asia Joint Conference on Computing: AJCC)
A AREINYINTENTAULNA

13.00 - 14.30 4. MIUNAUBNANUNIIIYINITNTUTTYINNITTEAUWININF AJCC 2024
U AMIEINYINTTANTAULNA

- NMFUNAUBHANUNIIVINTN TUTEIIVINTTEAUUS QeI s AUC? 2024
U AN INYINTANTAULYA
- MsEUONANULUUTUALN DT 8l AMEINYINITENTAUINA
- nMstausNauInnIsumAlulagnauim o
A AREINYINTENTAULNA

14.30 - 14.40 u.  ANFUUILNIUDIMITIN

14.40 - 16.00 1. MFUUAUBNANUMTIVINIATUTEYUIVINTIEAVWIIYIR AJCC2024
U AZINYINTANTAULNA (61D)

- NFUNAUBHANUNIIVINTNTUTEYIVIN STEAUUTEYEYINT AUC 2024
U AYINGINTANTAUNA (91D)
- MEUINANULUUIUAW DS fd AMEINENMIaNTaUmA (519)
- MsiausrauwinnIaluladaouine s
U AZINYINTANTAULNA (61D)

18.00 - 20.00 u. uFEIFEUIUGITINIIUTEYL AJCC2024 ANENTIINTTEIENT AUCY Uay
AJCC UagAnenIIUNIINITUTEYNIYINGT o HowRoneu aaturdie

UM NINYIRYURAITAY
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Fumgiauda 22 nunug w.a. 2567

08.30 — 09.00 U. aWLTHULITINNU U TOINTNYUAT AMEININTATAULNA

09.00 - 09.30 U. Keynote 1: Energy and Resource Awareness in Machine Intelligence and
Learning a8 F@mns19158 AS.IABUN IAADEUNTNEG NAITIALRAEnSLaY
WMPINIABUNUADT AULINGIANENT PUIAINTAUUNTINEG 1R

09.30 - 09.45 u. WUVBITISZANWTU Keynote

09.45 - 10.15 4. Keynote 2: mﬂ%y"awﬁwmé’ﬂﬁmmﬁﬁa (From University fencing to
Success a8 WEENNYIA TUsIINANS CEO USEN Wealth Management
System Limited (WMSL)

10.15 - 10.30 ¥.  WNSUUTENMIUDIMITIN

10.30 - 11.00 4. 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 u.  UuiinnIwsmfiu

11.30 - 13.00 ¥.  SUUIZNIUDIMITNAITIU

13.00 - 14.30 1. MIUNAUBNANUNMININITNITUTEYUTVINTTEAUUSYY NS AUC? 2024
A AREINEINTANTAUNA (51D)

14.30 - 14.40 u.  WNFUUILNIUDIMITINY

14.40 - 16.00 4. MIUNAUBHANUMIIVININTUTELUIVINTTEAUUTYYNT AUC® 2024

A AEINYINITETEUYA (A1D)

Fuans 23 nuaus w.a. 2567

08.30 - 09.00 u. awzdewdnTnnu w wivedasu 2 Aauzdnenmsasauna

09.00 - 10.30 4. NIFURAUBHANUMNAITINTNITUTEYIBINTSEAUUSYRYI9S AUC? 2024
U AYINGINTITANTAUNA (51D)

10.30 - 10.40 u. WNFUUTLNIUDIITIN

10.40 - 12.00 4. MIUNAUBKHANUMIIVININTUTEYRIVINTTEAUUTYYNT AUC® 2024
U AYINGINTTANTAUNA (71D)

12.00 w. Unnsuseylnnnig

12.00 - 13.00 ¥. SUUSENIUDINITNANIY
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YDIATINGA (IoT)
Smart environment measurement system suitable for organic vegetable

cultivation using the Internet of Things (IoT)
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Intelligent Navigation System for the Visually Impaired
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I-DLF-0004 wwmmaausﬁayjaﬁm%ﬂLﬂféaaﬁaﬁfm PM2.5 wuu loT wSauduiinashu SD card 9
wuuiealvlunisgeutngasng

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

FINUA LS T¥a, 5957 AT, UATUNT NosdseU waY SUINT BUNENE

[-DLF-0005 Developing an loT-Based Ergonomic Health Monitoring System to Combat 13
Computer Vision Syndrome

Chatchon Pleawdee and Tanakorn Inthasuth

I-DLF-0006 | msldmalulad loT dwsugiinismisanen 15
Using loT Technology for the Visually Impaired

fnsngud) wdely, wilan a1enes, sUAITTM vlul, quns aeUselas gy

3 aa a v
uay L As Ingdn

I-ENP-0003 | “leafonuaad” Wiuseundindudmsunsneinsalsimasga-smaevesiusie iy 18
“IStockcast” a web application for forecasting daily max-min stock prices

WITUUTEAT Y7, WA WHAYNS haz NG Fa10A0

I-ENP-0004 iw‘umu@uqm‘mgﬁLLazmm%uci'mmﬂiuiagﬁuma%t.ﬁmaaaiiwﬁa (1oT) 15 soutdums] 21
Junsay 9.1 2.UATIIVEL

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

ol vinUsglay, diguwi oassais, dmn uvuw, 3¥es yasnd

waz gan indussiaty

[-OTH-0001 BINARY NUMBER LEARNING KIT WITH LEDs. 24

Teerasak Wichai, Ratthathammanoon Chukamlang, and Wansuree Massagram
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ASAANET 159NEIUIAIAITUATIVALNITIVUASUNS
Smart dust measurement and notification system via the Internet of Things (IoT)

Case study Nakhon Ratchasima Rajanagarindra Psychiatric Hospital
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Development of a temperature and humidity and security system Data Center
Room 2nd Army Support Command

a v
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neay¥In1stIes U 2

SECURITY SYSTEM UNLOCK THE DOOR THROUGH FINGERPRINT SCANNING THE
ARMORY 2ND ARMY SUPPORT COMMAND
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Smart environment measurement system suitable for organic vegetable

cultivation using the Internet of Things (loT)
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wirat.ou@rmuti.ac.th
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Intelligent Navigation System for the Visually Impaired
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Data Verification System for loT-based PM2.5 Instrument

with SD Card Real-Time Recording in Maintenance Operation
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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.
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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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