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Nourishment Association for Programming Contest KOSEN, non-profit organization

NAPROCK
6th 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. In this
year, the NAPROCK 6th international programming contest is held with the 25th 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 18" (Sat.) — 19™ (Sun.), 2014
« VENUE: Ichinoseki Cultural Center (2-16, Otemachi, Ichinoseki-shi, Iwate, 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: Nextware Ltd.

Toshiba Solutions Corporation
Other companies contributed to Kosen Procon support to this contest.
Supervising college: ~ National Institute of Technology, Ichinoseki College
Judging Committee: ~ Kosen Procon judging committee
Foreign Participants: ~ Vietnam National University, Hanoi, Vietnam
Chengdu Neusoft University, China
Mongolian University of Science and Technology, Mongolia
Universiti Teknologi PETRONAS, Malaysia
Pathumwan Institute of Technology, Thailand
Domestic University ~ Kyoto University / University of Tokyo

Participants: Toyohashi University of Technology
University of Tokyo
Secretariat: NAPROCK
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1. Solution idea
We divide the problem into 2 parts. Firstly, our program locates
the correct position of each piece. Then, we apply several

algorithms for moving pieces to their correct positions.

2. Locating correct positions of pieces

First, a compatibility function is computed to measure affinity
between two neighboring parts. For each way to rearrange
these pieces, we call its dissimilarity value as the sum of
compatibility value (which is calculated by compatibility
function) between every pair of adjacent pieces. Then the
solver rearranges the pieces to get the result that has the
dissimilarity value as small as possible. To solve the problem,
there are two main algorithms:

e  Greedy Algorithm

®  Genetic Algorithm

P ER R ERFE B R R R LR

1. Introduction

The jigsaw solver is written by Python and Rust.Image
Processing module is written by Python language with Numpy
library, and Matrix Solver module is written by Rust that is a
new

Figure 1. Randomly Problem Image

Figure 2. Restored Image
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3. Movement to the correct positions of pieces

We apply various strategies to solve this problem. After each
step, we smaller the problem (by using greedy algorithm such
as Parberry or Snake-based algorithm) and when it is small
enough, A* search is used to obtain optimal solution.

In addition, we use number of tricks to speed up and smaller

answer.

4. Programming language

Our team uses C++ and C# to design the project. Our program
is written in .NET framework 4.5.1 and runs in Window 8.1

OS.

AR R
ol

Xu Tengfei
Wang Di
KJJE Zhong Baocai (3 &)

2. Modules

2.1 Image Processin;

The input of the program is a problem image. The program will
restore the original image using algorithm, and output the
matrices of problem image as well as the original image in
order to be processed by matrix solver.

According to the image information, our Algorithm is to cut
problem image into small pieces. By comparing the gray value
differences of the edge of small pieces, we will restore the
original image.

For accuracy, the results require the operator to manually
inspect and modify what.

2.2 Matrix Solver

The Input of Matrix solver is the output of the image
processing module.

By using a search algorithms, Matrix solver continuously
selects and exchanges problem matrix until it becomes the
original matrix.

To solve the problem that the state space is too large, we
choose a heuristic search algorithm. Also, we use
parallelization techniques to optimize the processing speed.



N The One Piece

1. Introduction
Our program consists of two parts. First part finds correct

location for each piece. Second part solves the puzzle itself.

2. Finding correct locations

First, our program take input ppm picture file and description
then divide the picture to many pieces. Solve the puzzle using
special algorithm to get original picture. Find position of pieces
of input picture comparing input picture and original picture.
First step output consists of text file that position of piece

number.

3. Solving the puzzle
Find optimal position of carry piece from first step output.

Then take first and second position for every piece and

101
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distances from the carry piece. First drag carry piece to

Khureltsooj Davaatseren
Khuder Altangerel (Z(H)

reposition corner pieces and edge pieces using the shortest path
algorithm. Answer is a string that consist of every movement of
carry piece. If it is impossible to move, find next carry piece

and repeat pervious step.

N bu-j—x Mohammad Khurs-am Mohd Shaib
Muhammad Nazmi Mat Asri
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1. Introduction

This Manuscript is proposed for The 25% Annual Programming
Contest Competition Section “Find Your PIECE of Mind II”.
The Objective of this competition section is to cormrect the
random puzzle picture from random assignment picture.
Therefore, we propose the Hybrid Algorithm based on Greedy
Algorithm to use for finding the solution. Our design program
for this contest is developed by C# language. This program will
generate the correct answer from original and random picture
by header condition assignment.

2. Proposed Method

The proposed method is proposed as Fig.l. From TFig.l we
start the program by input the Assignment to find the correct
position. Then, the program will use Hybrid Algorithm for

selecting and swapping the pieces of picture to correct the

102
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position. The program will iterate the algorithm when the
number selection much more than assignment condition.
Finally, the correct answer is shown when the program has

stopped.

Input the

Hybrid Algorithm based on

Greedy Algorithm.

Condition Checking

Yes

The Answer

Fig.1 Flow chart of proposed method.
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