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Nourishment Association for Programming Contest KOSEN, non-profit organization

NAPROCK
7th 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 7th international programming contest is held with the 26th Kosen Procon. This
contest aims to promote flexibility of thinking through programming, at a very high level. Atthe 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 11" (Sun.) — 12™ (Mon.), 2015
+ VENUE: Hokuto Cultural Hall (1-1-3, Wakasato, Nagano-shi, 380-0928, 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 contributed to Kosen Procon support to this contest.

Supervising college: ~ Nagano National College of Technology

Judging Committee:  Kosen Procon judging committee

Foreign Participants:  Vietnam National University, Hanoi, Vietnam
National University of Mongolia, Mongolia
National Taipei University of Technology, Taiwan
Universiti Teknologi Petronas, Malaysia
Hong Kong Institute of Vocational Education, Hong Kong

Domestic University ~ Chukyo University

Participants: Toyohashi University of Technology
Kobe University

Secretariat: NAPROCK
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Indoor Emergency
Evacuation System

1. Abstract

Earthquakes are destructive natural disasters
that scientists are still unable to predict their
occurrences. Therefore, we designed this Indoor
Emergency Evacuation System {codenamed Be-
live) using the Bluetooth 4.0 technology and
indoor maps. The maps will be displayed on a
smartphone equipped with various sensors. The
sensors and the App will guide the user of the
smartphone to escape outside from the indoor
environment.

2. Description of the system

When the smartphone receives warnings of
seismic activities, our app will start execution
automatically. It detects dangerous conditions
nearby, and guides the user to the nearest exit
to escape from the shaking building (see Figure
1).

(3)

(1) (4)

(2) (5)

Figure 1 the smartphone App interface

(1) Display safety precautions: the App will
advise the user for possible dangers based
on the information transmitted by the
devices located throughout the building and
received by the smartphone.

Press this button to make an emergency
phone call.

Determine the damage condition of the
emergency exit based on sensor

(2)
(3)
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information.
(4) Display the current position of the user.
(5) Press the button to turn on the
flashlight.

3. System architecture

When the government issues earthquake
warnings, the warnings will be transmitted to
the smartphone and the fixed devices
throughout the building via the Internet. At this
time, the preinstalled devices will emit location
beacon signals and detect possible dangers in
the surrounding areas. Simultaneously, the
smartphone will calculate the location of the
best exit based on the beacon signals, and guide
the user to the exit. Additional information
regarding safety precautions will be displayed
on the smartphone to advise the user to take
proper actions to avoid dangers (see Figure 2).

Earthquake occurs ~ Send warnings to smartphone

in the build

safe Open the

Gather information  Calculate the user ition
on temperature,
humidity,and

oxygen level

Calculate the best exit

Start 1on

Show precautions

pe to

Figure 2 the flow of system operation
4. Conclusion
Our team completed this App through
discussion, collaboration, and hard work. We
believe that this system can effectively reduce
the risk of injuries to indoor workers when
earthquakes occur. Because the system displays
the best escape route on the smartphone, there
is a higher possibility that the user can remain
calm and safely evacuate from the building. The
system also displays various safety precautions
on the smartphone based on sensor signals to
alert the user to avoid danger in the emergency
situation. We believe that this system will be
very useful in minimizing casualties and losses
from collapsed buildings.
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1. Introduction

We are given a target area to fill with slate pieces. The pieces

are given in a predetermined order. The slate pieces must be
placed so that they won’t overlap with the obstacles or with
each other, and they must be connected with previously placed
pieces. We need to cover the most area while using the
minimum number of slate pieces. This problem is similar to
the polyomino packing problem with additional constraints.

2. Solution

Because of the similarity between the puzzle and PPP, we
decided to implement a backtracking algorithm to fill slate
pieces on the target area. Because it runs in exponential time,
we used a valuation function to decide which slate pieces
should be used and where it should be placed in order to reach
a good solution fast. We also maintain a tabu list to reduce the
possibility of the algorithm stuck at local optima.

3. User interface

Our program has a GUI to visualize the placing process and
to change various options for the algorithm.
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1. Visual Studio 2015 C++
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Figure 1The solver's GUI

4. Development environment

Programming languages: C++11 / Python (compiled with
MSVC 2013 and GCC 4.9)

Additional frameworks/libraries: Qt

Platform supported: Windows, Linux
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1. Introduction

Our System aims to meet the best possible solution for the
Competition section task “Reach a Zenith of Stone Paving”. In
order to achieve this, we are using a combination of Genetic
algorithm, Greedy algorithm, Depth first search, Breadth first

search, and Dynamic programming,

2. Solution

The Task is similar to “0-1 Knapsack” problem which the target
area is a bag, the slate piece is an item, and the zuku is a value.
The difference between “Reach a Zenith of Stone Paving” and
“0-1 Knapsack” is that you can’t place any of the slate pieces
anywhere you want on target area. So we check the placement of

slate pieces by using other algorithms and methods.

X
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3. Input and Qutput Interface
Our program reads the input and configuration of algorithm from

a file and writes output to the file for submission.
4. Development environment
Programming languages: C++ (compiled with GCC 4.9)

Platform supported: Windows, Linux
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Strategics

Import the text file to create the situation map and estimate the first slate piece location by Matrix

calculation and using the computer to antomate fill in other slate pieces by shifting and

0,0 ap31
comparison | *

Q31,0

The program will select the near occupied cell and cut as 8*8

¢ O3m

matrix to compare with the first slate piece

Occupied cell cut in map as 8*8 matrix example

cooooe
coooco oo o

cooDoo oo

First slate piece example

Socococod
PR oo o
Qoo oo oo o

Before comparison of both matrix, the slate piece will be shifted to the top left corner.

0 0 0 11000 0
0 0 0 111100 0
0 0 0 011000 0
0 1 0 011000 0
0 1 0 000000 0
0 1 0 00 0000 0
0 1 0 000CO0O0TO 0
0 0 0 00 00O 0
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1 0 00 0

00 0 0 1 00

00 00 0 0 0

g g é 8 compare with g g g one by one and
00 00 0 00

00 00 0 00

0 0 00 0

the program will check both element are not equal to “1”. If both of elements are equal to“1”, the
slate piece will be rotated 90,180,270 degree and try to compare again, if all of rotation are not
suilable, the slate will be flipped and rotated to try again Tf all of above operation are not suitable,
the selected 8*8 matrix will be discarded The other 8*8 matrix will be selected by shified to next
column

If both of elements are not equal to “1  the system wi [ be XOR both e ements and then combine
0

both matrixes The map wi | be updated and the reference ce |

Socooorm
CooOoRRPRER
cocooo o

coococoRr oo
Qoococooco o

coordinates of the slate piece will be recorded in a .txt file for answering

The second piece will start in the updated map and try to place at the previous piece side.
Overview

‘We will use either C or Java language to complete the task
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