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Nourishment Association for Programming Contest KOSEN, non-profit organization

NAPROCK
5th 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
5th international programming contest is held with the 24th 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" (Sun.) - 14™ (Mon.), 2013

* VENUE: Asahikawa Civic Culture Hall (9 chome, 7 jo-dori, Asahikawa-shi, Hokkaido, 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 eperation 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: Asahikawa 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 University, China
Secretariat: NAPROCK
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1. Brief summary of the problem:

For a message as a string of ASCII characters. Sender side use
dices to encode this message. A webcam will record images
which are created by dices packets. It will be transmitted to
receiver. Receiver side decodes those images and makes
original message.

2. Solution idea:

We divide the problem into 3 parts: encode — decode, image
processing and arrange dices into packets.

Encode — decode converts the message into chain of dices and
vice versa.

Image processing converts images into chain of dices.

Arrange dices into packets is deployed manually.

Each part will consist of some algorithms.

3. Algorithm steps:

We use a data compression algorithm to convert the message

into a shorter amount of information. Then, by relying on the

properties of dice, we transfer the amount of information that a
sequence of dice according to certain laws.

After receiving images from server, we use some image
processing algorithms to extract the information contained in
the image and then export the original message.

In addition, we use a number of tricks to speed up and correct
errors during transmission.

4. Language programing

We use Visual Studio 2012 (C#) and Java programming
languages with some library to deploy project. Our program is

written in NET framework 4.0 and runs in Windows 7 OS.

ROOT POWER

‘E ‘j j }l/ Ganbaatar Arslanbaatar
Khureltsooj Davaatseren

ﬂ?ﬁmk%ﬁ- Khuder Altangerel (#(H)

1. Introduction

First of all the text which is given in the assigmment will be
written as ASCI characters and each character will be encoded
as a two digit decimal number. It can be big number. After that
we take square root from big number which is made from given
text in the assignment and round it to the smallest integer. It will
reduce the length of the big number about twice.

But some numbers squaring back its reduced number will not
yield the initial number. So we save the difference between
initial number and squared back result. For ideal numbers the
difference will be zero. Then we take square root from the
reduced number and save the new difference again. And this
operation will continue until we get the number one. After the

last operation we will encode all saved differences using dice.

2. Sample text encoding

inputText:
“Koremo_ReiBun_desu.0 Kara 9 Madeno Siya Nadyo”
encodedText:

“4322,231,34,2,34,3”

3. Sample text decoding

encodedText:
“4322, 231, 34, 2, 34,37
decodedText:

“Koremo_ReiBun_desu.0 Kara 9 Madeno Siya Nadyo”
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1. Introduction

The DITS(Dice Information Transport Suit) is based on python
and java. Sender uses encoding scheme selecting algorithm of
character two-dimensional barcode to encode the text from
contest. Receiver handles the image by the way used in
NAPROCK 2012, reverses the aforementioned method and
summits the answer to server. Both sender and receiver use

encryption dictionary and random shifting.

2. Preparation of Manuscripts

2.1 Sender’s side

The sender’s side client in DITS is mainly built by java. With
the encoding scheme selecting algorithm of character
two-dimensional barcode, source texts are encoded by 5 ways:

capital mode, lower-case mode, number & punctuation mode,

number mode and full mode. Each pattern contains its
corresponding character from the official sheet. There are M
characters(M depends on pattern) in each group. Program
translates the code into senary according to the encryption
dictionary and a random number to shift, the number is ensured
before the competition.

2.2 Receiver’s side

The receiver’s side client is built by java and python. Firstly,
the client(see the 2.3 part) processes the image from server and
export the senary number. Then the decoding module translates
them into decimal numbers and texts finally. The whole course
is the reverse of sender’s side.

2.3 Image Processing

Like NAPROCK 2012, the program extracts dice’s red dot as

feature points and recognizes other black dots as data.

98



HEERLSE—E8

WURTOUTII Ay T AT, EEOREI NS DTERE L& T Lz, B

EDELSBILEL T T,

EFRIIB ST EFE L2, 2B, BRRAERHHAN—YTY,)

(4557 EE]

BV Ua— 3V
TAE——W
WATFUITY DT AT
WNTTPCOZa=Z4s—Y3vX
SLBA V=Y ~H)

Rt EE)
AT +—LH
WNT T35S
WA TT 1 L
W<BHU

A O-ITTV 8

[L&#EE]

TSOYSRY NDO—OW

® jig.ip

(k) EREETTEE

F—LTRE
W1 - oUTsv 3y

wro>3

Wy NXTUVT
IKFYVZIAYTF A=Y 3V VAT LW
WAV I7+05T

100-101
102-103
104-105
106-107
108-109

118
119
120
121
122

127
128
129
130
131
132
133
134
135

BWrIFYIA=Za2 =5 -3V RT A
ROARTTT7H

=1EW

wWIJO—RU—D

110-111
112-113
114-115
116-117

YZ—FIIRY NO—IPTUT—Y 3V AW 123

BABSH
#®BCN
A

o 7 LERZRRT

TIOYy hFa—VAW
NECTA4—=ILT«> I8

AT IEFRELAER

WIF7AVTA VIR

WA VI—Rv b - T—ZVIT AT~
WoT IO

WS | T—yTry—
OEHZ YV TH®

124
125
126

135
136
136
137
137
138
138
138
138

99



AX&®E8 - 7O VES - SR8

PN

KR —EHEBEA SEEFEMFRESRARE wE -
Aak —HRHEEA SERFEMFEESRAIAERE i EB
ek BN 2ESSFEMEESRAIRE HE i
ek  —HHEEA 2EESEMNERESSRISE [ S
Bl&R HEHEAEEEA BEE Y0 I Y TRERIG A E wiE RE
Bk SBmRRKREEERR BH M
Alak HURKSZTEEERE 2]

JOYJSEZIAVTANEER

ZAE s B HEN T3S PIZER
AlER R ER ME B R A e S P A
HZRE ey L HAN LB AL
Ty vER AT REER ENE TSRS
Juy &R TH e —B LRSI
Juy 8 HFH FEA FIR T mE I
Jay 7 ER EH ] BILESFEMERETK)
Ty s %R Frile 3Emg PR TSRS
Ty R W EE KF L REHPIER
Ty 7ER S M N L3R R A P
Tay 7EE B RfE AP LREEEPIER
SRR AR E— 2o A by THAEH
©H¥ER il #Z IYTy bFa—v X7y ad—H#ARH
WMEE S I A TS m A AR
BMEH A KT T E MR
HWMRE &F AN LEREHE R
WMER iR L e SR
HMZE HT Rl HEI LR M P
HMZA S HE FEERSEYER
HMER T FH— p e o g
HMER i e dor AN e
HMEE MMRITIER —BIEEEEMFR
WMEE /2 I Ty M Fa—-y X777 /0y —REHEE]
HMER WAk RE TERFEEMFER
BMER LA W TERFEMFR
HBMEE NI fiE HH T AFH T
WMER ey 3K Fo i T3 m a5 faet
HHARA INE T Jee s E Bl RS e
AHRARR BHE FolE mE O a nE RS
FERER Al BR pylImie P Aot vy
FERER ;| - JEN LS B I
EERER I ® TN L E ST I
RAEFETEREH TH R —B RS R MR
BIEETERER WE A HRLHESEEMER

IERRTERR (BIIESFEIIFR)

AR s S RE)

BZAR TE RE@RE), YH EEEEES), ET FXE AT L

FERE VNS oS

[#:5] A ER KR U= 6 B Bk FT O HE
AR #E, AN HF. G B b 3L, KB SR
HEOF OAM B hil BEE OEAL AW, db AT

(i - Srescine ] SLH fME NP SRR FE BRI ORAREE RJIAET

(=] mE HE HA g, I B M B ARFLOS
BA W, dek #47

Uitk - %m) M REE. Esk fEKE KE O®T. MR s B OA,

() B B B BT, ARLOS O RAREME & 6L
BAR ORI, del #AT

l4fizt - 724 - BEFOE] WH S8 RRE #— Jm w6 0l BR KIE
OB, 0 M, Al Al

(1E# - fisk] HO B EEL ME, &HE MRk T OR— AH B

[zt HrosaRg, Ak BR RA W

(235EE] wE OFE MWE H BAR Bdh, I W SRELESR

[ - F ] TEE W) R, AKERE, W FE OBE R,
A HR

253 108)) N~ AR ZERL B B B ALY D JEA
=M ¥, GO &R, NINL B SRR

[h2pted ] =Rl A4 BE, FA &8 o seEl B sea

REHE - EESTER

T071-8142 JtimE)iEua2%2T B1%E6S
JBIN LHAFH MR FEREELR

Tel:

0166-55-8124 Fax: 0166-55-8084

RF /031X REmEHE(NAPROCK) EHRE
T541-0057 KBRS KB RIKICATF4-311 A7 A b 27 EN

Tel:
R

06-6281-0307 Fax: 06-6281-0318
KA BER NAPROCKFi5 )R &
AT+ NAPROCKFH Rk &

FRIERSFHEMERER

HEHR A P HATE HE MR R

K FETEREFMFRE

A L¥ESEEMERE
JLRESeim A AT R e K
Yial—TarRENELry - vy -R/BE
—ETEEEHMERE

JEN TEEFEEPER R

B
W T2 B

oA ARV TAR Big
TR #0E
BT s
BAAT Y A7 5 L¥R He3E
BRI A7 5 TR #4is
BRI #0%
AT 202
AR #02

WP TR s

BARMGRLFH #IREHE)
BRET VA7 LA TSR SR EE
BTIHHR LR #3%

ETIER TR HEdF

TSR TEFE ez

EH LR #dF

—HER %

BEAIERLH S0

ISR TR fesdE

ERBEF LR 82

TER =R 5z

TEHR L F e

BRET VAT L THR #Ig
T3ialb—3arRENEtsy— rry /B
b

BRIFHRLFR 7

¥ AT AR TR %
etk A 7 A TR HEBdE
ERAFHR LR IR EMT

B IER LR dEHIRERE

IR TR, Al L CEHER)
= W MIER & W BE
Wb, I Fo TEE R
&R AR
M 36, BRME 64
AR OB, R RS, il B3
HiH  EMR
FT BF OWE W W& SRR
PR, TEE ML PR S
B fath, fOH ER
ZHIF Y, fEH oL, kg B
MBEH g%, LR EE RO
WA Mg AHWRF R 'R

C01BF10H7H #i7

SEEESEMEREXETOJSZI VI IVTANEER



$£23m7095

EVOV5FAF

2012F10813H((*)-14H(H)
ITERBHIESEEMZER B AEAIUERE

BESF

$24m7095

EVO03VFAR

2013 10813H(A)-148(A)
FERE IIﬁm%ﬁFﬁ—?—r i% 18| IFEES'U L=

a rammag

bmafB)If75689TH TELO166-25-7331






