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Nourishment Association for Programming Contest KOSEN, non-profit organization

NAPROCK
4th 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 4th international programming contest is held with the 23rd 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 13® (Sat.) — 14" (Sun.), 2012

* VENUE: Omuta Cultural Center (2-10-2, Shiranui-machi, Omuta-shi, Fukuoka-ken, Japan)

* 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/
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: ~ Ariake National College of Technology
Judging Committee: =~ Kosen Procon judging committee
Foreign Participants:  Univ. of Engineering and Technology, Vietnam National University, Vietnam
Mongolian University of Science and Technology, Mongolia
Chengdu Neusoft Vocational Institute of Information Technology, China
Secretariat: NAPROCK
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First Vision

1. Summary of problem:
Task: Determine the numbers of randomly thrown dices into

three types which were classified by increasing dimensions:
small, medium and large (defined in Competition Section).
Notice: Digital camera and PC will be allowed to use when
competing.

2. Analysis:

A face of cubic dice has almost square shape.

Normal dots (on 2, 3, 4, 5, 6 - dot face) are black and special
dots (on only-1-dot face) are red.

Competing arena is circular with radius which was described in
Competition Section,

Shooting angle is approximately 30-45 degree.

3. Processing idea:

Because of low shooting angle, we can determine a dice by its
up-most face.
Geometrical characteristics of the up-most face can help us

distinguish this to other faces.

Smart Dices Counter

1. Introduction

The topic commands us: Given a heap of dice, players should
count the number of dice early and exactly by using the
computers and the electronic devices like digital cameras. We
first use image analysis technologies, i.e., finding red dot, edge
detection and enhancement, and counting objects of different
sizes. But there are many spurious objects as well as dice on the
table, and these spurious objects should not be counted. The
most difficult task is occlusion problem. To solve the problem,
second we suppose that the proportion of counted dices is as
same as that of hiding dices, so this is a problem of
approximately solution. Thus we suggest a model which is
based on the Knapsack Problem, and how unseen dices are put
in knapsacks of three sizes on the condition that the total

weight is known.
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4. Algorithm steps:

Take some photographs and choose a best quality image to
process.

Pre-image-processing: Eliminating noises, smoothing image,
extracting edge, etc...

Determine up-most faces. Erase bottom faces and beside faces.
Count dices basing on the recognized faces. Then, classify them
into three types.

Use probability to determine the dices that cannot be seen by
difference of weight.

5. Language programing

Our algorithm analyses geometrical features and special
characteristics of dice to recognize them. Our team also uses
Visual C++ and Java programming languages with openCV

library to design the project.

bjz %B % Huang Qichuan

Hu Huanming
— W —
ﬁ = o BJ'IJ Chen Wenfei #8)

2. How to solve the problem

2.1 counting the red dot

The red dot is the salient character which is detected easily.

2.2 edge detection

A number of methods are used for edge enhancement and
detection. To count the visible dices of 3 sizes, edge must be
stand out.

2.3 counting the hiding dices

An important hypothesis is that the visible dices are as same as
the invisible dices. The simplest prediction is defined as the
solution of the Knapsack problem. Our assumption is not
unique, and it is probably not same, and the new proportion
relation can be obtained by many experiments and random
algorithms (e.g. genetic algorithm, neural network algorithm

etc.).
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1. The method to solve the problem

Firstly, we used the algorithm which is called Canny Edge
Detector for detecting the edges in image. Thus, we could
find contours that are shapes bordered by edges. After that,
we drew ellipses around every contour with best fitting. If
the area of contour is nearly equal to the area of ellipse,
we considered that contour is a dot of one of the dice.
After describing the all dots, we found the faces of the
dice based on dots. And then, we described every dic as

possible as we could by calculating the faces.
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Exam figure 1: detected the faces with 5 or 6 dots.

2. System Configuration

Developed by C#,

Used Framework emgucv-2.4.0
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