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Nourishment Association for Programming Contest KOSEN, non-profit organization

NAPROCK
8th INTERNATIONAL PROGRAMMING CONTEST

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 8th international programming contest is held with the 27th 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 8" (Sat) - 9" (Sun.), 2016
« VENUE: Ise City Tourist Culture Hall (1-13-15, Iwabuchi, Ise-shi, Mie 516-0037, Japan)
« PARTICIPANTS: KOSEN students (who participant in KOSEN Programming Contest),
and students in domestic/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
The following prizes are awarded in the Competition Section.
Champion: 1 team, First Runner-up Prize: 1 team, Special Prize: several teams

PROCON WEB SITE:
NAPROCK Procon official site: http://naprock.jp/IntProcon/
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
Supporters: Companies/institutes supporting 27th Kosen Procon

Supervising college: National Institute of Technology, Toba College

Judging Committee: Kosen Procon judging committee

Foreign Participants: VNU University of Engineering and Technology (Vietnam)
Mongolian University of Science and Technology (Mongolia)
Singapore Polytechnic (Singapore)
King Mongkut’s Institute of Technology Ladkrabang (Thailand)
Hong Kong Vocational Training Council (Hong Kong)
Universiti Teknologi PETRONAS (Malaysia)

Domestic University  Toyohashi University of Technology

Participants:
Secretariat: NAPROCK
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1. Introduction

There are always going to be some risks of building
collapse wherever we are in this world, e.g., earthquake,
explosion. Once a building collapses, rescue teams have to
immediately search for survivors. Currently, there are
several ways that rescue team can operate, such as using
thermographic camera or snake camera to detect under
rubble; using rescue dogs to detect human scent. However,
these methods have some limitations, for example the
equipment is very expensive and scarce.

PULSE is a system designed to address these
problems by encouraging community to pro-actively
participate - in exercising and social gathering. User can earn
‘Health Pulses’ (HPs) through participating in the programs
offered by Health and Sports Association. Whenever user
signs up and participates in the exercise program from Sports
Association, a certain amount of ‘Health Pulses’ (HPs) will
be credited to the participant’s account. The more exercises
the user has participated, the more ‘Health Pulses’ (HPs)
he/she will earn. User can then make use of the ‘Health
Pulses’ earned to pay for medical bill, game ticket and sports
items.

2.System Summary

PULSE is a mobile application. It shows and gain your
HPs on it. To gain HPs, users need to join sports program so
the application also show Health program and Sports Game
List.

Firstly, the system show you the health state of the
user according to his/her health programs and other social
activities attended for the week. Bar graphs of two months
with weekly hours will be displayed (Figure 1).

Secondly, the Health Programmes option will display
the health programs and activities put up by Sport and

Health Association as well as authorized merchants. All

these programs and activities are free for community to
participate. ‘Health Pulse’ units will be credited upon the
attendance of each session on the program or activity

(Figure 2).

Health Programmes

W (O Hé;lth
= -
il il @

R 4

Figure 1: MyPulse

Figure 2: Health Programmes
Thirdly, the system has Current Games option (Figure
3). It will display a list of current or coming game matches.
User can upload any photo taken during the match for
sharing as well as having a live chat with the game match
watchers. For users not at the live match can also chat and
view the photo/image uploaded to social media (e.g.
Instagram, Facebook) by the audients at the match. This will

create the vibrancy of the game match.

Current Game List

Figure 3: Current Game List UI Image
3. Conclusion
PULSE is a mobile application which encourages
community to pro-actively participate —in exercising and
gathering. User can get information about exercise programs
and sports matches and our HPs will motivate them to join

that.
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1. Introduction

There are always going to be some risks of building collapse
wherever we are in this world, e.g., earthquake, explosion.
Once a building collapses, rescue teams have to immediately
search for survivors. Currently, there are several ways that
rescue team can operate, such as using thermographic
camera or snake camera to detect under rubble; using rescue
dogs to detect human scent. However, these methods have
some limitations, for example the equipment is very
expensive and scarce.

We proposed a system which aims to assist rescue team
to locate victims by utilizing their smartphones. Rescue
worker’s smartphones send trigger signal to victim’
smartphones to enable them to generate sounds. Thus, we
can be able to locate them. The system is able to work under
a situation when communications infrastructure failure.
Moreover, it is able to work when the victims are
unconscious.
2.System Summary
A user (victim) is required to fill in all their personal
information in a mobile application e.g. name, blood type,
date of birth, emergency contact. The application will be
automatically running in a background service after we
activate it. Hence, itis ready to be triggered at all time—only
when the user is in the Wi-Fi signal range. User interface is
shown in Figure 1.

When there is in a stage of emergency, the rescue team
generates a unique Service Set Identifier (SSID) or Wi-Fi
network name—which is for rescue team member
identification purpose—from a mobile application. The
SSID contains a string command which can trigger victim’s
smartphone to generate sounds or stop generating sounds.
We can also send a command which is for a specific group

of survivors based on group of age, and sex. It can operate

Boonyarith Piriyothinkul

Siblingphone ~ Blood Type
668 1233 1234 AB
668 7454 5485

Overview Checking Application
GPS Enable : Enable

@ WIFI Enable : Disable
Sound check : OK

Sound alarm checking

Press "check” button and wait for the alarm.
The sound alarm for 5s or until you press
"Heard™

Last check: 15 August 2016

Figure 1: User Interface

@

(9
ﬁgr‘f .
— )
() — (0[]

Figure 2: Wifi-based Survivor Detection System

even though there is no communication infrastructure (the
Internet, electricity, cellular network). The proposed system
is shown in Figure 2. It requires smartphones with Android
OS (4.0 or higher).

It should be noted that a victim’s smartphone is not
required to connect to the given hotspot—rescue team’s
smartphone—but only able to detect an existing of valid
SSID. One access point can trigger a number of victim’s
smartphone as far as they can see the generated SSID.

3. Conclusion
The proposed systems assist rescue team to locate victim
even when all communication infrastructure is failure by

utilizing user’ smartphones.
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1. Solution idea

We use a smartphone’s camera to take images of the pieces and
the frame. Then we use OpenCV library to detect polygons
from the input images. Our main algorithm to solve the

problem is back - tracking.

2. Back - Tracking

In each step of the back — tracking process we choose one piece
and try to put it in the frame. To speed up the process, we sort
the pieces by their “compatibility with the frame” value, which

is calculated by various method and try the pieces in that order.

3. Programming language
Our team uses C++ and OpenCV library to design the project.

Our program is written in Visual Studio 2015 and runs in

Window 10 OS.
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1. Introduction

We divide the problem into two cases: small (number of pieces
< 10) and big (number of pieces >= 10). Small cases can be
solved by hand. Then big cases will be solved by our program.

2. Methodology used in the program

2.1 Small case

It will be easy to solve a case when there are few pieces. Also
our program can convert big cases into small ones.

2.2 Big case

The program will find best matching pairs of pieces. Then it
will combine then to create a new, bigger piece. This step we
will call Combination step. After combination step, number of
pieces will be decreased nearly by half. Repeating the
combination step will bring us to a small case.

2.2 Best matching pairs of pieces

CHINBAT GANZORIG

We will use following assessment function to measure
matching of two pieces:

f = a*totalEdge+p*totalCorner;
Here, totalEdge is the total length of the common edges,
totalCorner is the total count of the common corners for the two
pieces. Values of the coefficients o and P are evaluated by
experiment.
3 Software library
We used an open source C library — OpenCV to detect edges
and corners of pieces. Edge length and corner angle values are
important information for our solution.
4. Conclusion
The method we chose will give us concentrate only on finding
best matching pairs of pieces rather than solving the whole

puzzle. That helped us to save our time too.

ol‘} VTC Engineering

CHIN Shing Wai
YU Yiu Tong

SO Tsz Chung
CHOY Shu Sang

£ 3
VTC

1. Introduction
The software consists of three functional modules: The
image processing module, the puzzle pieces measuring

module and the puzzle searching module.

2. Functional module description

2.1 Image processing module

The image processing module identifies the shape of
puzzle piece from an image and removes the
background color. The main objective of this module is
to reduce the error in the dimension measuring
module.

2.2 puzzle pieces measuring module

The puzzle piece measuring module converts the shape

of each piece into coordinate data. Which data provided

the relative length of each side, the angle between
adjacent sides of each puzzle piece.

2.3 puzzle searching module

The searching algorithm is the critical part of the

program. We conducted few test on multiple students

and summarized some common methods as the
searching algorithm.

» The basic method: place the puzzle in specific
location one by one and find the most suitable
puzzle piece.

» Search by length: Some puzzle piece has unique
shapes which may match with another puzzle piece
with similar side length pattern.

» Search by angle: the space with specific angle may

match with the puzzle piece.
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1. Introduction

Our software is designed for the purpose of solving puzzle
consisting of irregular shape onto a designated frame. The
software aims to find the most efficient way to solve the puzzle
within a certain duration.

For this software, to match each piece, we used corner detection

method where every piece is being approximated with a polygon.

2. Software Details

2.1 Technical Specification

For this software, we used Python language, a lightweight yet
efficient programming language. Furthermore, Phyton language
supports multithreading features. The version used is Python

3.5.2. The NetBeans IDE 8.1 is also used for editing purposes.

2.2 Requirement

For functional requirements, whenever the software receives a
set of input i.e. the puzzle pieces, it shall arrange the pieces so
that the pieces fits into the frame.

The non-functional requirements would prevent any invalid
input based on the pre-defined conditions and ensures no error

occur during runtime.

2.3 Performance goals

We aim to minimize the processing time by applying
multithreading in our implementation where a single task is
divided into smaller tasks. The software will be able to complete

the puzzle at the minimum time possible.
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Visual Studio 2015 Community Edition

OpenCV 3.1.0
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