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The 16th NAPROCK International Programming Contest,
Nara, Japan (NAPROCK PROCON 2024)

INTRODUCTION
NAPROCK has co-sponsored the College of Technology Programming Contest (Kosen Procon) since 2008, and
started to sponsor the NAPROCK international programming contest since 2009. This year, the NAPROCK 16th
international programming contest is held with the 35th Kosen Procon. This contest aims to promote flexibility of
thinking through programming at a very high level. At the contest, students from kosens or universities compete
with each other by utilizing knowledge and ideas in information processing technology they have learned everyday
of their lives. It is required for them to make full use of the latest and evolving information processing technology.

CONTEST INFORMATION
DATE: Oct. 19 (Sat.) - 20 (Sun.) , 2024
VENUE: Nara Centennial Hall (7-1 Sanjo-Miyamaecho, Nara, Japan)
PARTICIPANTS: KOSEN students (who participant in KOSEN Programming Contest) ,
and students in foreign universities/KOSENs/institutes
EXAMINATION METHODS:
Themed Section and Original Section:
Both of the presentation and demonstration will be examined by the judges. The examination standard includes
originality, technical capabilities of systems development, usefulness, ease of use, manual/ documentation
preparation, speech and presentation skills, and so on. The operation manual and program source list will also
be reviewed.
Competition Section:
Each team competes according to the answers to the designated problems.
AWARDS:
In the Themed Section and the Original Section, the following prizes will be awarded.
Grand Prize: 1 team, Second Prize: 1 team, Special Prize: several teams
In the Competition Section, the following prizes will be awarded.
Champion: 1 team, First Runner-up Prize: 1 team, Special Prize: several teams

PROCON WEB SITE:
NAPROCK Official site: https://www.naprock.jp/
NAPROCK Facebook page: https://www.facebook.com/naprock2008
KOSEN PROCON official site:  https://www.procon.gr.jp/

SPONSORS and SECRETARIAT:

Main sponsor: Nourishment Association for Programming Contest
KOSEN Co-sponsor: Technical College Association
Supervising college: National Institute of Technology, Nara College

Judging Committee: KOSEN PROCON judging committee

Foreign Participants: VNU University of Engineering and Technology (Vietnam)
Hong Kong Vocational Training Council (Hong Kong)
Singapore Polytechnic (Singapore)
King Mongkut's Institute of Technology, Ladkrabang (Thailand)
KOSEN-KMITL (Thailand)
Mongol Koosen College of Technology (Mongolia)
New Mongol College of Technology (Mongolia)

Secretariat: NAPROCK
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Introduction

The rising levels of CO2 due to human activities are
accelerating climate change, leading to more frequent
natural disasters and environmental degradation. In
response, we propose "EcoMeow", a software system
designed to predict CO2 emissions and energy
consumption using advanced machine learning
techniques and real-time cloud computing. Additionally,
the system features an interactive cat mascot to engage
and educate users on global warming and sustainability.
Combining prediction models, real-time data, and
educational content through an interactive mascot into
one platform makes EcoMeow different from others.

Methodology
1. Software operations and Machine Learning

Predictions
- Data Sources: EcoMeow will use Python scripts to
scrape and clean data from sources like Worldometer,
NASA, and IPCC reports, focusing on CO2 levels,
energy consumption, population growth, deforestation
rates, and other environmental indicators.

- Machine Learning Models: The software will employ
Polynomial Regression and Random Forest Regression,
chosen for their computational efficiency and ability to
balance underfitting and overfitting, making them
suitable for predicting CO2 emissions and energy
consumption.

- Environment: The model is deployed on Oracle Cloud
Infrastructure, using a virtual machine with 4 ARM cores
and 24 GB RAM. Testing will be done in a controlled
cloud environment, running continuously to capture
various environmental data patterns over a 24-hour
period.

- Technical Innovations: Containerization will ensure a
modular, scalable, and efficient software stack, with real-
time data analysis and predictive modeling displayed for
future planning (e.g., 2030, 2050).

2. Character Design
- Eko Eko Chan: A user-friendly cat mascot designed to

engage the public and make the software more
accessible.

- UX/UI Design: The design focuses on creating a
seamless user experience, with intuitive interfaces and
visually appealing elements.

- User Interaction: The mascot’s role in interacting with
the data and guiding users through the platform enhances
the system's educational impact and ease of use.

s

2
2

_r¥lq_
Figure 2 & 3, Eko Eko Chan and Logo for EcoMeow.
3. Real-Time Monitoring
- Docker for containerization, PostgreSQL for database
management, and d3.js for dashboard visualization
(Grafana is used as a temporary visualization tool for
demonstration).
- The software will predict and display critical
parameters, including total and real-time CO2 emissions,
population growth, fossil and renewable energy
consumption, deforestation rates, and projected global
temperatures for set future dates.
- A user-friendly dashboard will present these
predictions, making them accessible to the public and
organizations. The dashboard will allow users to interact
with the data and understand the implications of different
environmental trends.

Figure 4, The prototype of the dashboard using
Grafana.

Expected Outcomes

- Monitoring and Accuracy: Continuous monitoring
compares predictions with actual data, showing over 90%
accuracy for CO2 emissions, global warming, and energy
consumption.

- Informed Decision-Making: Supports organizations and
governments in creating effective climate strategies
based on reliable data.

- Public Engagement: Enhances awareness and promotes
sustainability through interactions with a mascot chatbot,
encouraging active public participation.

Conclusion

"EcoMeow" leverages machine learning and real-time
data to deliver accurate environmental predictions,
supporting sustainability planning and CO2 management.
Its interactive mascot engages the public, promoting
sustainability. Designed for governments, organizations,
and the public, EcoMeow plays a crucial role in global
efforts against climate change.
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1. Introduction

Water is fundamental to our existence. Yet, as humans, we
often waste it without much thought. Water is the root of all
life, and preserving it starts with us—specifically, with how
we manage water usage in our homes.

However, there's a challenge: our habits. Changing how we
use water is difficult because our brains are not accustomed
to such shifts. This is where the concept of a “smart faucet”
comes into play. With water consumption at unsustainable
levels, we need simple solutions to reduce usage—not
eliminate it, but make it more efficient and responsible.

2. Development progress

2.1 Briefly

We’ve developed an app that engages users to be more
conscious of their water usage. At the center is a cute water
droplet character that interacts with users, offering tips and
reminders to manage their water consumption more
responsibly. The app is designed not only to inform but also
to help users build lasting water-saving habits. By making
conservation fun and interactive, the app encourages small
daily changes that add up, ultimately helping to preserve
water and promote sustainability in an enjoyable, user-
friendly way.
2.2 System
We are diving into learning Android Studio, Arduino Nano,
React Native, and Blender for the first time. It's an exciting
journey as we explore these tools, expanding our skills and
pushing our boundaries to bring our ideas to life.

e  Visual studio

e Android studio

e  React-Native

e Arduino Nano

e  Blender

2.3 About our main character )

The character is a cute little

droplet that shares helpful g °

e A breakdown of your daily water usage

information like this: = |

e  Comparing your water consumption to the average
e  Smart tips for using water efficiently in your daily
routine
3. Conclusion
With our application, we aim to encourage people to adopt
new water-saving habits that will lead to a significant
reduction in water usage. By helping individuals become
more mindful of their consumption, we hope to make a
positive impact on the environment and contribute to a

sustainable future for our world.
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Abstract

Farming plays a crucial role in society by supplying food,
generating employment, and driving economic growth. In
countries like Thailand and Japan, agriculture is a major
contributor to GDP and a significant source of jobs.
However, the sector faces challenges such as climate change,
soil degradation, and limited available land.

To highlight these challenges, we propose a game called "30
Days Harvest." In this game, players assume the role of a
farmer tasked with managing and developing their farm to
maximize profits from crop sales. Along the way, they must
navigate obstacles like seasonal changes, temperature
fluctuations, and space constraints.

Keywords: Farming Game, Global warming game, Strategy
game

1. Introduction

30 Days Harvest is a single-player PC game designed to
raise awareness about the environmental impacts on
agriculture. Players step into the shoes of a farmer who must
develop and manage their farm while navigating a range of
environmental challenges, discovering strategies to
overcome these obstacles and sustain their farm's success.

2. System overview
30 Days Harvest aims to raise awareness about the

environmental impacts of global warming on farming. To
achieve this, we have incorporated several environmental
challenges into the game, including:

- Environmental challenges: To maximize crop
production within the limited farming space, players
must optimize environmental factors such as
temperature, humidity, and air pollution levels to meet
the specific needs of their crops. To do this, players must
strategically plant specific types and quantities of trees
within the same farming area. We believe that these
strategies will help players gain a deeper understanding
of the impact of global warming on agriculture.

- Water Pollution: Water is a critical factor in agriculture,
and its quality greatly affects crop production. To
highlight the importance of water quality, players are
tasked with regularly collecting trash from the river to
ensure a clean water supply for their farm.

- Animal Invasion: To add excitement to the gameplay,
an animal invasion event is included. Players must
protect their crops from insects and wild animals that
threaten to eat or destroy them.

An example of a game screenshot is provided in Figure 1.
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Figure 1: Example of 30 Days Harvest screenshot.

3. Experiments
We evaluated 30 Days Harvest using nine male participants

(average age 21.44 + 0.53 years) based on three objectives:
1) raising awareness of environmental impacts on
agriculture, 2) providing enjoyment, and 3) encouraging
analytical thinking. Participants completed six days of
gameplay and answered evaluation questions as follows:

- Raising awareness of environmental impact: After the
gameplay, participants were asked to identify all
environmental factors that influence crop production and
explain how to manipulate these factors.

- Providing enjoyment: Participants were asked to rate
their enjoyment on a scale from 1 to 5, where 1 means
"dislike it" and 5 means "love it," in comparison to the
baseline game, HayDay.

- Encouraging analytical thinking: We propose that
achieving the highest production during gameplay
requires analytical thinking. Therefore, the number of
crop production of all participants is recorded.

4. Experimental results
The experimental results reveal that
- Raising awareness of environmental impact: 55.6% of
participants identified two factors—humidity and
temperature—while the rest correctly identified all three,
including air pollution. Additionally, 88.9% knew how to
manipulate these factors for optimal crop production.
- Providing enjoyment: While 30 Days Harvest scored
3.44 +1.01 out of 5 in satisfaction, Hay Day scored 3.67
+ 1.12. We suggest that the small margin between these
scores indicates that our game is comparable to a well-
known market leader.
- Encouraging analytical thinking: With a strategic plan,
about 33.33% of participants were able to achieve
maximum crop production.

5. Conclusion

30 Days Harvest is a farming game aimed at raising
awareness of environmental impacts on agriculture. While it
successfully raises awareness and provides enjoyment, it
falls short in promoting analytical thinking, likely due to
insufficient feedback on factors affecting crop production.
We plan to address these issues to fully achieve all three
objectives.
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Abstract

AfterDay Horizon is a collaborative VR and web-based
multiplayer game that aims to raise awareness of global
warming and demonstrate the potential consequences if we
fail to address this issue soon. Our game presents a world
where civilization has collapsed due to global warming.
People have taken refuge in bunkers to protect themselves
from external dangers such as extreme temperatures,
radiation, food and water shortages, and more.

Keywords: Multiplayer Game, Virtual Reality, Survivor
Game, Collaborative Game, Global Warming, Unreal
Engine

1. Introduction

Our world is on the brink of a critical turning point. The
Intergovernmental Panel on Climate Change (IPCC) warns
that any further delay in global action to slow climate change
and adapt to its impacts "will miss a brief and rapidly closing
window of opportunity to secure a livable and sustainable
future for all." By 2100, about 50-75% of the global
population might face "life-threatening climatic conditions"
caused by extreme heat and humidity, leading millions to
acute food insecurity and reduced water security.

Everyone in the world contributes to global warming,
whether a little or a lot. Thus, it is also our responsibility to
mitigate this problem for future generations. Based on our
expertise, we propose "AfterDay Horizon," a collaborative
VR and web-based multiplayer game designed to raise
awareness about global warming and highlight the potential
consequences of inaction.

2.  System overview
AfterDay Horizon is a two-player game that emphasizes

collaboration between a VR player and a web-based player.
A compatible VR headset, such as the Meta Quest 2 (also
known as Oculus Quest 2) or a more advanced model, is
required.

In AfterDay Horizon, players take on the following roles:
- Caretaker: A player who engages with the game using
a VR headset.
- Leader: A player who resides in the bunker, providing
the caretaker with necessary information and guidance
through a web-based manual.

Together, they must ensure the survival and well-being
of the bunker’s inhabitants by completing four critical tasks
within a limited time frame:

- Growing crops to increase the food supply.

- Repairing the oxygen system.

- Fixing the plumbing system.

- Restoring the electrical system.
The AfterDay Horizon screenshot is shown in Figure 1. The
success of each mission directly affects the well-being of the
people in the bunker. For example, failing to replenish the
food supply on time could result in a 50% decrease in the
bunker’s population.

Figure 1: Example of AfterDay Horizon game-play

3. Experiments
Several experiments were conducted with 8 participants,

consisting of 3 males and 5 females, with an average age of
20.75+0.433 years. They were asked to complete the
gameplay at least once to evaluate our game based on the
following three objectives:

3.1. Promotes collaboration: Players must collaborate
to complete the game, so we measured the
completion time to assess this.

3.2. Enhances strategic thinking: The game requires
strategic planning to overcome challenges within a
limited time. We used the completion rate to
evaluate this aspect as well.

3.3. Offers enjoyment: Participants rated their
enjoyment on a scale of 1 to 5, with 1 being "hate
it" and 5 being "love it.

4. Experimental results
The experiment with 4 pairs of participants reveal that:

4.1. Promotes collaboration and enhances strategic
thinking: A/ participants successfully completed
the missions, with an average completion time of
27.10 + 4.36 minutes. While every pair finished the
missions through effective collaboration, the
average completion time exceeded our expectations,
surpassing 20 minutes. We suggest that the
complexity of the game necessitates a more
strategic approach.

42. Offers enjoyment: Our game achieved a
satisfaction score of 3.75 out of 5, indicating that
participants generally leaned toward positive
feedback.

5.  Conclusion

Based on the experimental results, we suggest that AfterDay
Horizon demonstrates satisfactory performance. While the
game effectively fosters collaboration among players, it
slightly underperforms in enhancing strategic thinking. To
address this, we plan to introduce additional hints for
efficient planning. Despite the positive feedback from
participants, as reflected in the satisfaction scores, we aim to
further improve these scores and benchmark them against a
strong baseline in the near future.
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1. Introduction

Do you like cats? Nekotorae is a VR experience where you
play as a cat caretaker. However, the cats are very
mischievous and are always trying to escape! Try your best

to keep as many cats in the room as possible in this hectic

experience without letting any of them escape! Have fun!

2. Features

2.1 Gameplay

In the beginning, there was only one cat. As time goes by,
more and more customers will come by and drop off cats.
The cats will try to escape by any means: running out of the
door, crawling through the vents or even jumping out of the
window! (don’t worry, they are perfectly safe) Your job is to
not disappoint the customers by losing any of the cats. Use

anything at your disposal to do the job.

2.2 Cats!

There are so many kinds of cats! Different cats have different
abilities and will require different way of keeping them in!
There are:

Normal cat: a normal cat that walks around

Flying cat: this cat can fly! It makes it harder to catch!
Spaceman cat: this cat ignores gravity and bounces

everywhere—on the ceiling, on the floor, everywhere!

And many more other cats to discover!

2.3 Upgrades

To handle more cats, you can unlock upgrades to help you.
There is laser pointer to some cats, a sticky ball to stick cats

together and many more!

Come find us at our booth to have a good time!
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Abstract

Sign language plays an essential role in communication for
millions of Deaf individuals worldwide. However, the
availability of qualified sign language interpreters is
limited, and interpreter services can be expensive and
inaccessible in many situations.

This paper focuses on the WLASL dataset, which is a
collection of word-level American Sign Language (ASL)
videos. By utilizing deep learning techniques, particularly
CNNs and LSTMs, machine learning systems can process
sign language videos and translate gestures into spoken or
written language in real time. Despite significant progress,
there are challenges related to accuracy, context
understanding, and handling variations in sign language
across regions.

Methodology

Training the Model: The combined CNN-LSTM model is
trained on the WLASL dataset, which is split into training
and validation sets. The model learns to recognize gestures
from the videos and map them to corresponding word-level
labels. Data preprocessing includes extracting frames from
video clips, normalizing input sizes, and labeling gestures
to ensure consistency across the training data.

Figure 1: Sign Language Translation Flowchart
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¥

Results and Discussion

The machine learning model trained on the WLASL dataset
has demonstrated promising results, achieving a high in
recognizing word-level signs. It shows us the output of
translation of the sign-language into English and the user
can be able to translate the phrase into other language and
read it out loud. This is a significant improvement over
previous approaches that relied solely on traditional image
processing techniques. However, there are areas where
further improvements are

1.Real-Time Processing: Although the system can operate
in real time, occasional delays or inaccuracies in gesture
recognition occur due to factors like lighting conditions or
the speed of gestures.

2.Expanding Beyond Word-Level Translation: The current
model is limited to word-level translation. To achieve
sentence-level understanding, future models need to
incorporate contextual cues, including body language and
expressions that convey emotions or intentions.
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VTC

1. Introduction

The goal of the competition is to create a computer program that
can restores a puzzle board by strategically applying die cuts to
rearrange puzzle pieces. The objective is to efficiently achieve
the target puzzle pattern with the minimum number of moves.

2. Overview of the Development

The program is built using the Python language. It uses the
Tkinter GUI toolkit and the Matplotlib library for numerical
mathematics plotting. The program consists of two parts: the
GUI and the Algorithms. The Algorithms part solves the
problems we input, and the GUI allow users choose the best
algorithms solution approach.

2.1 Graphic user interface (GUI)

The user interface that shows the question puzzle, the target

puzzle pattern, and the board's information received from server.

PAM

1. Overview

The following figure summarizes our approach to the
competition problem, which consists of three main phases. Each
phase corresponds to a module in our system. The key idea is
iterating through incorrect pieces to restore each piece one by

one while keeping the iterated region intact.

System

2. Find the closest
correct piece.

1. Choose an
incorrect piece.

3. Move the found piece to the
position of the piece in step 1.

*Ta

Chau Ka Tai

Lam Long Hei Jason
NG, Tsz Wun

Choy Shu Sang (#H)

a8
VTC

It displays the number of steps taken by different algorithms.
This allows users to evaluate and choose the best answer. This
comparison will enable user to identify the most suitable die cuts
for each specific scenario, ensuring algorithms are effective and
efficient.

2.2 Restores puzzle Algorithms

This method involves a systematic, step-by-step process where
the board is adjusted sequentially from the top row to the bottom,
and from left to right within each row. Applying die cuts of size
one to make precise alterations to individual bits, ensuring that
each piece of the board aligns perfectly with the designated final
structure. An advanced search algorithm that is specifically

designed to optimize move efficiency by larger-sized die cuts.

/\/,r Nguyen Huy Hieu

Doan Duc Kien

I%k Ma Thi Chau (% H)

This approach focuses on ensuring that there are no pieces in
disagreement with the goal board.
2. Details

2.1 Choose an incorrect piece

We traverse the start board row by row. For each row, we iterate
through the pieces and if a piece is incorrect, we proceed with
the next step.

2.2 Find the closest piece with the correct value

We use breath-first search (BFS) algorithm from the chosen

location and stop right after finding a piece with the correct value.

2.3 Move a piece to the desired location

To move a piece to an arbitrary location, we move vertically and
then horizontally. Moving one step can be done by placing 1x1
dies next to the piece in the desired direction. To move more than

one step, we apply the 1-step move multiple times.
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XStar

1. Introduction
Our system calculates the shortest path from the initial state to

the final state using a heuristic search.

2. Overview of the Development
2.1 Algorithm overview

We use the A* search algorithm, which leverages the heuristic
estimate h(s,g) of the remaining cost to guide the search
towards the goal. We also implement the reverse action to search
from both ends. The DAVI reinforcement learning algorithm
trains both the heuristic function and the action value function
Q(s, g,a), using a Deep Neural Network as the approximator.
The heuristic function reduces search depth, while the action
value function reduces the number of actions considered,

optimizing both the depth and width of the search process.

Ludwig van Beethoven

Introduction
Nara Prefecture is where consists of many World Heritages in
Japan. This year's competition theme has been designed to be
"World Heritage Revival". The board consisted of several pieces
randomly and a smaller board called "Die". The idea of this
competition is to "restore" the board to the ideal(original) form
by using process called "Die-Cutting". This is our assignment.
We need to find the shortest path to "restore" the board optimally.
1. Developing Environment
Software: Visual Studio Code, Postman
Devices: Two Laptops (Main and Back Up)
2. Program
We separated the program into 3 files

1) Main File: Getting the JSON file and running the program.

2) Board & Die Setup: Setting functions for the main file.

Tselmeg Tamir

%ﬁ :E y j\}ll Dulguun Zolzaya
=

Kyungchan Kim
Soronzonbold Nachin (#H&)

2.2 GUI

We built a GUI to visually grasp the current state of the board.

TURN NUM:0 TIME:32 DICE TYPE
® F1N P22 1N PR FTA RN
BREE B3 @) R ER
B2 GRS Ml EEEEE
® G2 E]
BEE Fa2] P F A IR T R
EI 2 I 2 S FAF A FI
3. Used tools
Language: C++
Libraries and Frameworks: TensorFlow, OpenSiv3D,

nlohmann/json, libcurl

Phubadee Baimiden

9 4 E% Pranitan Chantawong
Saunghninpwint Oo (% &)

3) Sample JSON file: Use for testing the program.

4. Process of the program

Getting the JSON file
from the server )
v

Setting up the board Library of functions created in
a separated file
Die-culling unlil we gel the mosl
similar board to the final board
Save the num
move s a p;

ber of
attem
Do the amount of pattern ~_

reach 57 _—

pel

Select among 5 pattern, which use the
least moves, and the highest similarity
percentage 10 the Tinal boara

Output as a JSON file \

Sample JSON file

\

No

/
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Moko

1. Introduction

This project involves solving a die-cutting puzzle where the goal
is to apply a series of predefined dies to transform an initial board
into a final target configuration. The challenge lies in optimizing
the sequence of moves using the available 25 dies.

2. Overview of the Development

Our team explored various algorithms and experimented with
reinforcement learning to solve the die-cutting puzzle. Through
the use of advanced RL techniques and iterative learning, we
significantly improved the performance and accuracy of the
algorithm in reaching the desired board configuration with fewer
moves.

2.1 Algorithm and Reinforcement Learning:

We chose Reinforcement Learning (RL) because it allows an

agent to learn strategies by interacting with the board and

Tumenjargal Bumbayar

sV
d-tY

Batbayar Tsogtbayar
Jambaldorj Oyundari (#8)

receiving feedback (rewards) based on its moves. Unlike
supervised learning, RL doesn't require labeled data and can
discover the best sequence of actions through trial and error. It’s
particularly effective for board games and puzzle-solving where
actions lead to long-term consequences. We chose Q-Learning,
a model-free RL algorithm, to solve the problem. Q-Learning
helps the agent learn which die to use and ho w to move pieces
by evaluating the outcomes of actions. It balances trying new
moves (exploration) and using the best-known ones
(exploitation) to find the optimal strategy.

2.2 Tools and environment

Language: Python

OS: windows 10

Libraries: NumPy, TensorFlow, OpenAl Gym, Matplotlib

Environments: Anaconda3, Google colab
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