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Nourishment Association for Programming Contest KOSEN, non-profit organization

NAPROCK
3rd 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 3rd international programming contest is held with the 22nd 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: December 22" (Thu.) — 23" (Fri.), 2011

« VENUE: Maizuru City Culture Center (2021, Hama, Maizuru-shi, Kyoto-fu, 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: ~ Maizuru 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
King Mongkut's Institute of Technology, Thailand
National United University, Taiwan
Secretariat: NAPROCK
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Travel Round the World Virtually

EIRYR e Jhuo Xyun-Wu(4 4E)
._LH%E Hao-Wen Yao(4 4F)
X = Chin-Chuan Han (% E)

1. Motivation

Google street-view service provides panoramic images
by which users could view the surrounding scenes along
the streets. In this study, a virtual traveling system is
developed based on the ‘Google Earth’ platform and the
commands are identified using the Kinet input device.
People explore the world from the Internet virtually in
natural interaction. In addition, they can take a picture and
record the video during the journey.

2. System Architecture

The traveling system consists of two modules: the action
identification(Al) and the scenery exploration(SE) modules

as shown in Fig. 1.

Google Street
View Service
A
o

"/~ Exploration <

Camera < ‘:% . Kinet
X
Album  —— = Zoe— [
g 1
Video <« |§ |

Search -«

Fig. 1: System Architecture

2.1 Action Identification (AI) module

An RBG color image and a depth-based sensor image are
extracted for action identification. The identification rules
are designed using the 15 joint coordinate features of
human body. Eleven actions, six hand gestures and five
body postures, are classified by using the relationship
among these 15 joint features.

2.2 Scenery Exploration (SE) module

The APIs of Google street view service can move the
street views free in SE. Human objects are segmented from

the color images and are embedded in the street images.

Furthermore, a video is obtained from the continuously
grabbed human objects and the serial street images for the
complete remembrance.
2.3 System Flowchart

Users stand at the frontal of a projected screen. Kinet
device identifies the human postures, or action instead of
the mouse-based or keyboard-based inputs. Using the
Kinet-based commands, users see the scene free by the
Google street-view service as shown in Fig. 2. In addition,
they can take a picture or record a video for remembrance.
3. System functions

Five functions are developed in this system:
1) Exploration: Users exhibit four postures to move
forward, move backward, turn left, or turn right. Using
them, users move free in the Google street view service.
2) Camera: When two hands applaud, the system will
count down in 5 seconds. Users can exhibit any pose to
take a picture.
3) Album: Users browse and manage the album using the
gesture commands.
4) Video: The system like a private cameraman records the
complete journey using videos.
5) Search: The system jumps to the chosen high spot to

begin the exploration.

Fig. 2: System Implementation
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Intelligent Environment Detection System Integrating

Wirelass Sensor, Mobile cell, Google Map and Speech Module X -

FT RS Ming-You Zon{ 3 4F)
._L%%E Shu-Nan Ke (3 4E)

Feng-Long Huang (&)

1. Introduction

In current living environment, the disasters, such as fire
accident, earthquake, air pollution and so on, often occur
and lead to huge life being and cost loss. How to prevent
and reduce the occurrence of such disasters is very
important issue. In this project, we develop an intelligent
disaster preventive and detective system by integrating
various technologies, such as cloudy computing, wireless
Sensor Networks and Googles Map.

2. System Description

2.1 The Architecture

Our system consists of following modules:

® Wireless Sensor Networks,

L Googles map.
L] Mobile Cell and
® Speech synthesis.

As shown in Figure 1, all the above modules are
integrated in Internet. At first, the wireless sensors will
detect and collect the data in environment and pass into the
gateway (front-end server) through the ZigBee protocol.

Secondly, all the data in gateway will be transmitted to

ﬂllﬂgp

Sensor

: /'—'--(’_H"/—w’ﬂ\
'_( Internet ) g

back-end server in remote site.

Gateway
Sensor Q
Data
—— Kb or PC
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Figure 1: System Architecture

In the back-end, there are two databases for
environment and Google Map information. All the clients
(users) can monitors the environment by Web Cam and
browsers.

2.2 Module Functions

1)Wireless Sensor Networks : the ZigBee based sensors
collect all the data and pass into front-end server.
2)Googles Map : provide the GIS information related
with the detecting site and display it on the map.

3)Mobile Cell: users can control adjust the view of web
cam in remote site and monitor real time the environment
synchronously.

4)Speech synthesis: while an extraordinary situation is
detected, the module will generate the synthesized speeches
related the detecting data and notify the disaster center and

some relative users. It is a cloudy computing technology.

2.3 Intelligent disaster preventive and detective system

We have developed an intelligent disaster system to
prevent and detect living or foctory environment. The goal
is reduce the occurrence of some disasters. In our system,
7ZigBee based sensors can detect kinds of environmental
features, such as the earthquake, fire accident, changes in
air, temperature, Geographic site, and location moving.
Upon the change are detected automatically, we will notify
related authorized unit or people by many manners , such
speech, e-mail and web can picture, to adopt in time
necessary procedures to reduce the loss.

2.4 Conclusion

In our detective system, we have developed an intelligent
disaster preventive and detective system integrating various
technologies. The sysetem provide visual user interface and
Web Cam to enhance flexibility and prerformance. We hope

the system can recude huge loss in real world.
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We work on a new image, it is called
“intermediate image”. This image is created
by XORing the value of the corresponding cells
on the fields of the initial image and the final
image. Therefore, we only need to find a
technique to put the stamps on the intermediate
field, changing the cells’ value until the
intermediate field becomes a zero matrix.

We use a divide and conquer algorithm in
order to solve the described problem. We
divide the intermediate field into multiple small
fields, they are called “regions” and their sizes
are not fixed. For each problem, based on the
sizes of the initial image, the final image and

the restricted time, we try to choose the sizes of
the intermediate field’s regions so that they are
the most suitable sizes.

We also construct a function that has some
arguments and use some other techniques to
appreciate the suitability of the stamps. For
each region, we scan the stamps sequence and
select several stamps of it so that they are the
most optimal, then change the region to solved
and label it with the candidate stamps. In
solving the different regions, we are skilled so
that do not affect the solved regions.

We used the C/C++ language and deployed in
Windows platform.

BEYOND DIFFICULTY

E\jgﬁ%yx Zhong Zijian

Lu Yang
[ —]
- B?B Zhou Peng (# &)

Algorithms

First, filter the stamps of equal area, then reserve those which
has the most "1" in the same area. Assuming that there are T
stamps whose areas are different. Firstly sort the stamps by the
area (N*M) from large to small, then compute a weight by
using the stamps according to coordinates X: (1...n), Y (1...m).
Computation rule is that if stamp can repair a point, weight will
be added 1 to it; if stamp damages the picture which needs
repairing, weight should be subtracted 1 from it. Then find a
maximum weight, use the current stamp Ti to cover and to
mark the repaired area which cannot be covered by the stamp
Ti twice. Repeat this operation on Ti stamp for K times until
all the stamps have been executed. After that, if there is any
point which has not been repaired, we use 1x1 stamp to repair it

until the image is fully restored.

Note:

N and M refers to the length and width of an image, N * M
refers to the image area which needs to be repaired.
Ti is the No. i stamp (i less than T) after filter.

K is the image area which needs to be repaired.

Programming Language:
Algorithms are implemented by using C++ and deployed in

Windows platform.
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1. Introduction

The task requires us to have small amount of stamping
process. This requirement led us to use search algorithms.
The optimal solution can be found using search algorithm.
However, the time limit on each task is making it impossible
to get the optimal solution. Therefore we decided to use
search algorithms based on the input values. For the small
cases, we are using optimal search algorithm and for the
medium cases, we are using efficient search algorithm but not
necessarily optimal. And last, for the big cases, we are using
randomized algorithm.

2. Approach
e Small cases: Breadth-First search
e  Medium cases: A* heuristic search

e  Big cases: Monte-Carlo

3. Optimization

In order to utilize modern technologies, we decided to use
capabilities such as multiprocessing and 64bit operating
system. Thus we are dividing the algorithm into pieces and
distributing the picces to processors. Qur search algorithm
uses much memory. It led us to use 64 bit OS to avoid
memory limit on 32 bit OS.

4. Environment
Microsoft .NET 2008 — Team edition

Visual C++

Ladkrabang

#yb{yﬁ W I\ Komkrit Anurit
N Somthanat Wongsa
THEXE

Boontee Kruatrachu(# 8)

1. Problem

The problem of NAPROCK International Procon 2011 is to
optimize number of stamps-applied to the original image to
achieve the final image. The image and stamp are an arrays[i,j]
of boolean cells. Stamp is used to transform image by XOR

with the image.

2. Algorithms

Rotating and positioning stamps on the initial image to achieve
the final image is a hard problem. We iry to use heuristic
guide searching to achieve near optimal solution in a limited
time constrain. Particularly, we apply greedy heuristic, where
the stamp with transform the image the most is applied first.
The solution obtained is then improved using other learning

method such as genetic algorithm.

3. Programming language

Algorithms are implemented using C++ and deployed in

Windows platform.
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