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The 13th NAPROCK International Programming Contest,
AKkita, Japan

INTRODUCTION

NAPROCK (Nourishment Association for Programming Contest KOSEN) has co-sponsored the College
of Technology Programming Contest (KOSEN PROCON) since 2008, and has sponsored the NAPROCK
international programming contest in Japan since 2009. In 2021, KOSEN PROCON will be held gnline in
October, 2021 because of COVID-19. The 13" NAPROCK International Programming Contest will be also
held online with the 32" 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: October 9" (Sat.) — 10" (Sun.), 2021
* VENUE: Online
* PARTICIPANTS: KOSEN students (who participant in KOSEN Programming Contest),
and students in foreign universities/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 in a progressive tournament for victory.
* 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, Akita 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)
National University of Mongolia (Mongolia)
Mongolian University of Science and Technology (Mongolia)

Secretariat: NAPROCK
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RacerHack

" Tan Wee Joe
9“/7Ji'|f—)l/ Timothy Liau Ke Qin
RUFT Toh Siew Hean
Isa Christopher Sherman (¥ &)

1. Introduction

Currently, more countries, such as Japan and Singapore, are
teaching their students how to code from a young age. At
different age groups, Coders, may range from beginners,
novices, and experts; and the learning pace of each Coder
varies. We recognise that practice and exposure to different
use cases will facilitate mastering the skills and art of coding.
Therefore, we want to build a coding game, “RacerHack”,
that provides learners an enjoyable and enriching experience

while levelling up their coding proficiency at their own pace.

2. Methodology

\ e Cswn]]
~ ~ -
~ ~ Code Editor
~ -
~ Enter your code here
Game Display ><_
o .
- ~
_ ~
- ~
- ~

Question Title
Questions Display

—_—— m | Code Output Display

Code compiled successfully.

Figure 1: RacerHack Game Layout
RacerHack comprises of a coding game that develops a
player’s ability to write effective code in an enjoyable and
efficient manner. The programming questions are designed
to test and develop a player’s understanding of programming
languages. As the player’s proficiency level rises, the
difficulty level of the questions also increases, and he will
need to apply more advanced programming concepts to
move forward. Ifthe player is stuck at a certain level, hints
will be provided to allow him to learn new techniques.
Figure 1 shows the layout of RacerHack, which is accessible
via the web browser. Both learners and teachers will have
access to a Dashboard that displays the learner’s

performance based on average time spent, and accuracy.

3. Observation

To demonstrate the usage of our game, we need to consider

the number of points obtained by each player after each
round. The points earned depend on the time taken to solve
the problem (whilst abiding to specified syntax limitations)
and the use of hints. The number of points a player receives
accurately, therefore, reflects his programming proficiency
as it effectively demonstrates how well he can solve the

coding problems.

4. System Diagram

Figure 2 shows the Game Implementation Diagram. We will
be using a game engine to create RacerHack. The player keys
in the code into the Code Editor and checks it against test
cases. The code is then sent to an online Code Compiler for
checking. When the player skips questions or does not get
the desired results, the system stores them as tags in Cloud
Firestore. The output of the error will be displayed in the
Code Output Display. Upon completion of the game, the list
of tags can be obtained, and topics that the player has not

mastered will be generated during the next game.

‘E Authentication
Student

Firebase

code compiles
vt SIS

Browser  GitHub Pages Game Engine Code Compiler

Stores tags, scores Processed Data

and analytics

g

Dashboard Educz;tor

Cloud Firestore
Figure 2: Game Implementation Diagram

5. Roadmap and Improvements

Further development and improvements include curating
topics that players may be weaker in by analysing past scores
using machine learning; creating a colour-blind friendly UI
by including higher contrast colours; or including the option
of different languages such as Japanese. We can integrate the
game with other learning management systems commonly

used in schools, such as Blackboard, for better accessibility.
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Happy Learning with AR

Ng Cheuk Kiu Derek
3 Fung Wang Chit Nicholas
§'§VTC Kwok Ka Ngai

Lam Chi Pang (%8)

ABSTRACT

This script presents the works on utilizing augmented reality
(AR) in order to improve and to expand the current methods
of education for electronic and computer engineering. This
script also describes the capability of our platform for
creating different AR content to electronics. We estimate our
proposed approach can result in a useful electronic learning
tool.

Keywords - Augmented Reality (AR), Electronics,

Education

1. Introduction

As electronics are getting more common these days, it is
important to educate younger generations more about
electronics. The use for AR system for training is widely
used and believed to be interesting, lifelike and pragmatic.
As a result, we used AR system to replicate electronic
components in order to get a better perspective and
description of different components in a joyful way. We
made one more step by adding description to every
component. This additional step can increase the likelihood
of users getting to know more about the components, thus

improve the interactions of the AR system.

2. Drawbacks of Traditional Education

Most organization only use the methods of traditional
education in order to educate electronics, which has the
following demerits:

Depthless memorization - citizens solely memorize
information without putting it into practice.

Information Saturation - citizens cannot grasp the numerous

knowledge in the short time through the traditional education.

3. Our AR Platform

Due to the disadvantages mentioned above, we developed an

AR system to improve the

learning

experience.

Fig. 1: AR application for learning different electronic
component

3.1 Learning by interacting - unlike traditional methods of

education, this system provides exceptional interactivity,
especially with the help of mobile phones.

3.2 Organic Interactions - The users can interact with

components with their mobile phones, excluding the process
of learning by pictures in books, as well as increasing the
realism of the simulation. The increased immersion of the
interactions can also improve the learning effectiveness.

3.3 Customizable AR Platform - our project could be
treated as a development kit. We provide an open-sourced
platform that allows further expansion on the range of

electronic related concepts which everyone can advocate.

2.4 Conclusion

We build an AR system to assist electronic engineering
education. Our AR system is easy to be comprehended and
utilized by users. The experience of learning by doing makes
the advocacy of electronic education more effective. On
addition, developers can tailor their own ideas effortlessly

with modularity feature of our platform.
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VNU VR

— An exploration of Vietnam National University in VR —

Nguyen Van Quang

N/ A
ExRK

Nguyen Huy Hoang
Ma Thi Chau (#8)

Abstract— This guidebook includes needed information
on our VNU VR project and some basic instructions
for use.

1. Introduction.

Known as one of the two national universities in
Vietnam, which is under the direct management of the
government, Vietnam National University (VNU) plays a
leading role in the Vietnamese education system. Located
in Hanoi - the centre of culture, history, geography and
education of Vietnam, VNU is a desirable learning
environment for many students because of its high
standard of entry and professional learning environment.

We named our project “VNU VR”, which stands for
“Vietnam National University in virtual reality”. In this
project, we create a virtual world that simulates a part of
Vietnam National University realistically and in detail.
Through interactive activities, users can discover and learn
more about the history of formation, achievements,
teaching methods as well as the architecture of universities
in the VNU system. Besides, users can experience the
learning environment of a student of VNU.

Currently, the database of our project has 36
architectural buildings, including the entire facilities of 3
universities in the VNU system, 1 hall, 1 operator, 1

physical education yard, 1 dormitory and 1 student canteen.

In addition, we also prepare an information system to
provide users with the most complete knowledge about
VNU.

I1. System Requirement.

- VR headset (the HTC VIVE VR headset is highly
recommended)

- Video Card: NVIDIA GTX 1060 / AMD Radeon RX
480 or greater.

- CPU: Intel i5-4590 / AMD Ryzen 5 1500X or greater.
Memory: 8GB RAM or greater.

- Video Output: DisplayPort.
- USB Ports: 1x USB 3.0 port.
- OS: Windows 10.

I11. Operating Guide.
A. Setting Up The VR Headset.

The first thing you need to is set up your VR headset.
Each different type of VR headset there will have different
instruction on how to set up. So because of that, in this
guidebook, we will talk about HTC VIVE specifically with
the implementation of SteamVR. Here are the basic steps:

Pick a spot for your base stations.

Set up base stations and power them.

Install Link Box and Headset.

Turn on Controllers.

Log into Steam, download and run SteamVR.

B. Keybinds and Functions.

e TrackPad Up button: Press to choose the position
that the player wants to head toward. Release to
teleport to the position.

e  Trigger button: Point the controllers toward the
listing board. Press on the name of the desired show
to start the play.

e  Grip button: Press the button to interact with the
building when the yellow outline appears.

e  Menu Button: Press to open a portal that teleports
the player back to the main hub.

C. Information Searching.

While viewing and interacting with the environment,
users will have an option to know more about detailed
information such as the name, history, architecture of the
building and so on. With just a press of a button, the in-
app browser which gets data from the .owl file will appear
and act as a searching window.
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AutomatEd App for Hate £YTETYN Werasut Karnbanjob

Massakorn Aksornsiri

SpeeCh Detection in Thai Iﬂ*atl\“y& Kitsuchart Pasupa (#HA)

1. Introduction

Modern communication technology has empowered
everybody in the society to conveniently exchange
information through computer and mobile phone. The
media for this kind of exchange are known as social media:
YouTube, Facebook, and Twitter. Recently, Reuters news
has reported that a part of the outbreak of COVID-19 in
Thailand was from Myanmar workers, and it has sparked
a lot of hate speeches from Thai people against Myanmar
workers on social media [1]. The essential part of such
prevention program is a rapid and timely detection of hate
speeches. Therefore, we developed and evaluated an app
to detect hate speeches in Thai automatically.

2. Developmental Work

Initially, hate speech data were manually labeled by three
experts. Then, the labeled data were used to train several
models, with a set of training data, to classify different
levels of hate speeches. We used different models: Support
Vector Machine, Multinomial Naive Bayes, Random
Forest Decision Tree, XGBoost Classifier, Multi-layer
Perceptron, Hybrid Ensemble Learning Models, and
Pretrained Model name ‘Wangchanberta’ that based on
RoBERTa model. Each model also used a different type of
feature: either TF-IDF or ‘Wangchanberta’ [2]. All models
were tested and compared, and the most accurate model
was selected to be the essential part of the app.

The web page of the app is shown in Fig. 1. It is easy
to use because there are only two boxes on the page: an
input box and output box. The detection process was
automatic in the sense that a user could input any text
message into the input box, and the web app would detect
whether the text was a hate speech or not as well as how
severe it was.

Automated App for Hate Speech Detection in Thai

Figure 1: Web Page

3. Evaluation Method

All constructed models were evaluated by running each of
them 10 times and a set of testing data provided by the
three experts. The average prediction accuracy obtained
and reported by each model was compared to identify the
most accurate model, which we would use in our final
version of the app.

4. Results and Discussion

The most accurate model was a RoBERTa machine
learning model employing ‘Wangchanberta’ deep feature
that achieved ~78% accuracy. Although this level of
accuracy is seemed high when compare with those
reported in other studies, the model was trained on a set of
data that was specific to the mentioned situation, and it
might not make as accurate a prediction on other, more
general type of datasets.

5. Conclusion

This study was a development of an automated app to
detect hate speeches in Thai. Six machine learning models
and two feature extraction methods were evaluated, and
the most accurate combination was selected to be
employed in the app. The final version of the app was able
to achieve ~78% accuracy at hate speech detection in Thai.
This app should be useful for anyone responsible for
censoring out hate speeches from a social media platform,
and hopefully, it will help reduce friction between Thai
people and immigrated Myanmar workers in Thailand.
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SICT

1. Introduction
Our program consists of two parts. First part (Finding part) finds

original position and rotation for each piece and the second part

(Moving part) rotates and moves pieces into the original position.

2. Parts of the program
2.1 Finding part

Find closest four pieces for each piece and link each other to get
graph in which the sides of the pieces will be its nodes. There
will be weight on each edge depending on similarity of border
pixels of two sides of two pieces.

Using the graph, we construct maximum weight spanning tree
(Prim’s algorithm) that will connect pieces into rectangle form.
Then the finding part will create matrix of numbers which will

represent initial positions and the rotation of the pieces by using

N N Dashnyam Amarsaikhan
:E /1 “J Khangal Enkhsaikhan

*;“H:ik Ulambayar Luvsanjargal

Khuder Altangerel (#%8)

our solution and given ppm picture.

2.2 Moving part

The moving part uses several different heuristic algorithms
including brute force one. The right answer will be minimum
cost answer of all output by using these algorithms.

2.2.1 Naive algorithm

The algorithm first chooses the shortest side of the picture. The
carry piece brings correct pieces one by one and places into the
side until it’s complete or there is no further move. If there is no
possible move the program chooses next carry piece and
completes puzzle.

2.2.2 Divide and conquer algorithm

If we have N selections, puzzle will be divide by N-1 sub
rectangle. Every sub rectangle chooses own carry piece and

complete own rectangle using the Naive algorithm.
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