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The 12th NAPROCK International Programming Contest,
Tomakomai, 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 2020, Kosen Procon will be held
online in October, 2020 because of COVID-19. The 12" NAPROCK International Programming
Contest will be also held online with the 31% 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 10" (Sat.) — 11% (Sun.), 2020

* 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.

* 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

PROCON WEB SITE:
NAPROCK Official site: http://www.naprock.jp/
NAPROCK facebook page: https://www.facebook.com/naprock2008
Kosen-Procon official site: http://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, Tomakomai 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)

Secretariat: NAPROCK
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The 11th NAPROCK International Programming Contest, Hanoi, Vietnam
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1. Introduction

Current pedagogy approach prescribes the same curricula for
learners of all aptitudes via the Learning Management
Systems (LMS) with formative assessment during the course
and summative assessment at the end of the course. Learners
with different learning aptitudes, and attitudes may not
benefit fully from this one size fits all approach. The current
LMS is not ideal to serve the needs of different learners. It
uses static sets of questions, does not automate feedback to
learners, and lacks gamification to motivate learners to
stretch their capabilities and capacities. With the current
approach, weak learners might be discouraged, and
advanced learner’s hunger for knowledge might not be
satiated. To mitigate this, we developed a novel LMS to

adaptively serve learners the appropriate content.

2. Methodology
We propose a novel Cloud based and serverless LMS that

aims to adaptively and effectively deliver knowledge, and
assess a learner’s proficiency in programming, and
computational thinking. The questions are formulated with
Bloom’s Taxonomy to test the learner’s understanding on a
concept at varying levels, and adaptively delivered based on
the summative assessments. The first question is to gauge
the learner's answer, and to analyse it with our proposed
algorithm. Learners who exhibit high order computational
thinking will get challenging questions subsequently that
require them to think algorithmically to solve. Learners who
need help will be given assistance in the form of
recommended reading. We propose the use of digital
handwriting with OpenCanvas to demonstrate the thought
processes in answer written as flowcharts and handwritten
code. Our LMS uses image and text recognition with AWS

Rekognition, where answers are graded automatically,

flagging anomalies for the lecturer’s to review, and feed

back to learner automatically.

3. Observations

To demonstrate usage of our novel LMS, we propose an
exercise: to programmatically print out specific characters.
As simple as it seems, learners of varying proficiency in
programming will answer differently, which reflects how

they understand the question and problem solving.

4. System diagram

When the learner does the question, information such as
identification and the submission are sent to the Cloud via
Amazon API Gateway where it is stored and graded with Al
based text recognition, AWS Rekognition. The computation
of ranking score for the learner will then be updated

accordingly in the Cloud based storage.

AWS Amplify

E; Authenticate ﬁ%

student $3 bucket store.

graded assignment o » *
Amazon Cognito - Uses vsonto
flor-taachies veView check for comect answers

5 B

bda $3 bucket store. Amazon Rekognition
student submission

S Stores higden ranking
3 scores

DynamoDB

aws

)\
Web Browser

Dynamic API
calls over HTTPS

Amazon AP Gateway ~ ""*

Fig 1 Utilising AWS cloud computing

5. Roadmap and Improvements

Further development and improvements include content
curation, learning and assessment on topics such as English
as a second language, or mathematics. We propose to
integrate our performance evaluation and adaptive learning
with existing online course providers, such as AWS Educate

or Coursera.
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Environmentalism by VR System = VTC

§ :E Lau Ka Hin, Kwok Ka Ngai

/ Ngan Pak Kin, Yip Tsang
Lamkhunthod Thammaruk
Lam Chi Pang (¥ H)

ABSTRACT — This script presents the work on utilizing
Virtual Reality (VR) and human hand tracking device in
order to improve and to expand the current methods of
education for environmentalism. This script also describes
the capability of our platform for creating different VR
content related to environmentalism. We estimate our
proposed approach can result in a happy environmentalism
learning experience.

Keywords — Virtual Reality (VR), environmentalism,
education

1. INTRODUCTION

As humanity pollutes the environment at a rate of knots, the
collapse of the global climate. It is crucial to educate and
promote environmentalism. In Japan, the systems and
culture for household environmentalism have a strong
presence [1]. At the same time, the use of VR systems for
training is widely believed to be interesting, intuitive, and
practical. As a result, we used VR system to advocate
household environmentalism in a joyful way. We made one
more step to improve the ordinary VR system by replacing
the handheld VR controller with a human hand tracking
device [3]. This replacement can flatten the learning curve
ofthe VR system and improve the realism of the interactions.

(3]

2. DRAWBACKS OF TRADITIONAL EDUCATION
Most organizations only use the methods of traditional
education in order to educate and promote environmentalism,
which has the following demerits:

L. Depthless memorization — Citizens solely
memorize information without putting it into practice. [4]

1L Information oversaturation — Citizens cannot
grasp the numerous knowledge in the short time through the
traditional education. [4]

3. OUR ENVIRONMENTALISM VR PLATFORM

Due to the mentioned disadvantages of traditional
environmentalism education, we developed a VR system to
enhance the learning experience.

3.1. Learning-by-doing — Unlike traditional methods of
education, this system provides exceptional interactivity,
especially with the help of hand tracking technology.

As in Fig.1a and Fig.1b, learning-by-doing is one of the most
effective ways of learning, and the users can practice the
methodologies of environmentalism through interacting
with the virtual environment with their hands.

A
Rcc\/clabms &

(b)
Fig. 1 (a-b): Examples of practicing environmentalism
in VR.

3.2.  Organic Interactions — The users can interact with
the environment with their hands instinctively, eliminating
the process of learning how to use a VR controller, as well

as increasing the realism of the simulation. The increased
immersion of the interactions can also improve the learning
effectiveness. One of the interaction scenes is shown in
Fig.2a and Fig.2b.

Temperature: 20

() (b)
Fig. 2 (a-b): An example of hand gesture control.

3.3. Customizable Environmentalism VR platform —
Our project could be treated as a development kit. We
provide an open-sourced platform that allows further
expansion on the range of environmentalism related
concepts which everyone can advocate. The modularity of
the system with a convenient menu allows for simple and
rapid development cycles. Fig. 3 shows the modularity of the
development pipeline, as the requirements of the
development are broken down and offered as different bite-
sized modules.

VR System
feeam Ry Executable
Q file
VR Leap Instinctive
motion control ) §
Developer VR Headset | | Leap motion |

Unity

Scene
assembly
isualization)

Promoting
environmentalism
in a attritive and
interactive scheme

~———% = provides i

User
Fig. 3: Various demonstrations of our VR
platform/system

4. CONCLUSION

We build a VR system to assist traditional household
environmentalism education. Our VR system is easy to be
comprehended and utilized by users. The experience of
learning by doing makes the advocacy of household
environmentalism more effective. In addition, developers
can tailor their new environmentalism scene creation
effortless with modularity feature of our platform.
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— Exploration of Vietnamese Water puppet Artin VR -
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Abstract-In this guidebook, we propose the needed
information about our WaPup VR project’s system
requirement and some basic introductions for use.

1. Introduction.

Vietnamese water puppetry is really strange and unique
in the world. Its uniqueness is shown in that: the stage for
puppet performance shows is in and on water and puppets
are controlled remotely using rods and strings. Water
puppet art carries stories of history, culture and Buddhism
religion in Vietnam. In the art, shows and scenes reflect
comprehensively and the normal life in Northern Vietnam.

We named our project “WaPup VR” as a stand for
“Water Puppet in VR”. In the project, we create a fully
functioning and interactive world of water puppets in the
virtual reality environment and from that, we will provide
the user with an amazing experience while discovering and
learning about the Vietnamese culture.

As for now, our project’s database is containing 3 puppet
shows, 4 Traditional Vietnamese musical instruments, 5
puppet models and an ontology system that provides the
user with knowledge about water puppet.

1I. 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.

II1. 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:

e  Pick a spot for your base stations.

e  Set up base stations and power them.

e Install Link Box and Headset.

e  Turn on Controllers.

e 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
puppets 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 puppet’s name, origin 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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UET-TreeGuard

— Protection of forest trees against stealing —

Nguyen Xuan Hieu, Nguyen Thanh Long

N A
—_ aas Pham Duong Vu
E%&*? Nguyen Hoai Son (% &)

1. Introduction

In our beloved home country - Vietnam, deforestation has
become more and more serious as the poachers are turning
their action abusive through days. With their tricks and
skills, many trees and forests are being destroyed everyday
regardless rangers’ and government intervention.

Therefore, in order to help and support rangers in their job,
we design and build a system that could help reduce the
difficulties in detecting problems such as: forest fires,
illegal poaching, etc and sending detected information
directly to the headquarters so that rangers can prevent the
forest from these problems.

Our system has 2 main parts: the first part of the system
included of sensors mounted on trees whose main function
is sending alert information to headquarters. The second
part of the system is an application which can show
information received from sensors to the rangers.

2. System descriptions

A. Devices mounted on trees:

- Each device include 5 sensors: smoke sensor, tilt
sensor, vibration sensor, the case itself and the button
behind. Smoke sensor is for fire detection. The case
and the button behind will prevent the poachers from
removing the device from trees. Tilt sensor will be
activated when the tree falls and vibration sensor will

send the alarm when illegal poachers are cutting down

Metal case

Fig.1: Tilt sensor - it will close circuit when the tree fall

the trees (Fig. 1).

metal
plate

- Tilt sensor, the case and button behind the case are

mechanical sensors which are connected to an

Arduino via a circuit. The default state of the circuit
is open and it will switch to close state when the
devices are removed or the tree fall down.

- Arduino + Lora module: All data from the sensors
will be read by Arduino. If an abnormally is detected,
it will send the information via Lora module. Our
system uses Lora module because Lora can provide a
wide range of network coverage. Furthermore, it
requires little battery consumption. Thus, we don’t
need to change the device’s battery frequently.

B. Headquarter:

- Raspberry Pi3 + Lora module: Lora module is used to
receive information sent from devices mounted on
trees and an application installed on a Raspberry Pi3
will read the information and show the information in
a map.

- Application: Our application has 2 main functions
(Fig. 2). The first function is to display on a map the
location of trees on which the mounted sensors send
the alert information. The second one is to add and
delete the location of trees which need to be protected
by our system. Only authorized users can perform

this function.

Status of Map location
each device device location
RaspberruPi
A

) (

v _
Device in

farest

Fig 2 Status display model

3. Result and Conclusions

Overall, the system is now fully functioning and ready to
be published in order to help rangers and government in the

campaign called forest protection.
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