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Abstract With the advent of smart phones recently, users have experienced a new way of communicating
using a smart phone without the constraints of time and space. As a result, users are ubiquitous around the
user's own resources and a variety of natural interaction that was required. In particular, the interaction between
the user and the content in the virtual reality and augmented reality, otherwise your content or service in the
real world and the virtual direct and intuitive interaction can be. In this paper, we use Augmented Reality
smart-phone sitting in the subway system that allows people to know the arrival station is designed to offer.

Key Words : Augmented Reality, Smart Phones, Marker, QR code

.M =2 A 7es JET fEY Aol L] tivkrE AA| st
i glow, olg gk mutdd AL GARE el Abg
= Al 71z Eupd A Al 7k 7] Bo) o] B HFAT)E Vo] HALh

A ZAAR QUMY EASE 1 AnEe 7}

292 o] §3to] AH§A} 214
e AAATE %A G5 5ol b
tolg Bal oz thhe vae] by Faw
=

_0|L
=
0,
N
o
ox
1
w
)
e
t
1
o,
OlN =
[
&
JE

fZe Aol ol T AU I FeME 23 = s)jem wAe g b

"2A15)Y, S st o RITuA Y e} Received: 22 July, 2013 / Revised: 13 August, 2013
A3, A Etn o RITulA g stH A A A}) Accepted: 16 August, 2013

25|19, S Yty o RITulA g sk "Corresponding Author: ksb@eulji.ac kr

ARl - 20139 79 229, AR ;2013 8¥ 13 Dept. of Medical IT and Marketing, Eulji University, Korea
A - 20134 89 169

- 135 -



or2! View AlAHIO| M7 U 7

(2]
N
|t
>
2
2
2
ok
—r
XN
Al
=
¥ Ay
Fodo ot

>~
>
oo
>
i
B
t

)
=
e,
=2 X
o
1o
of\
ol

ol

>
o
off
o
2
=
ro,
=

8 zezs = g

ol old @ 488 14 Tew 4
sHae gol gl Agel ERGS & 4 gl A2gs
AR EH A7) AB|2E AFATFE A2
Aok,

A ARAANA 34 HEAS 3
748 Srde) mohel S

] e
7)uke] Aok UE7)N AlH 27 TEE 4 9)

e
2,

Mu|aR o] F Aol

ol M ¢
s
ﬂl% i
o 2
T o
g
o rr
=
RO

>~
>
opo
2
i
o
X
=
o,
o
ot T
rH
)
2
|
ol
o ol

olr
)

olN et
fe e
ox ol F\r
i
N Lo
off =
ey
2o

o 419 ol v,
Ak AAe) A

e A7k WA

ol
o
D)

©
=

= o

30,
S

ol

i
o
o

2. QRIEED} ZHiY 2
QRAEE 7h2oh A2 22 29 22 A 9
o7 vepdth @ Wl 21-177709] A 7HAH o]
A7t BEFE e ARE 75T £ vk 229 W
= 8 3

H2 o] WAk HlolHE Al

oromx My o

S gt QRIEM TS T v AR ¥
Ho 1817AHE 2] A 57k o)m) i dlo]E] &
o] B Y E S FAAR duEE
BHE 248 5 gl

a8 12 AR AR fE) S QREES
Z2, QRI=S Y 992 94X AE ¥ (Position
Detection Pattern), 48 7% & (Alignment Detection
Pattern), "l°]€] % <}(Data Region)9] Al G o= 4
gl

[

QRZE 2| APzt
x| HE HH
H2 EEOE

(]
22 olojs 3

a2 1. 07 QIME {8t QREE
Fig. 1. QR Code for Marker Recognition

2k 1 ARSAE Ao ‘g2 E 9 ARl
Zgjo] I §la At Ao A FulE Zdo uhe}
Customizes & 297 Halrhes Aol dAIRE

o]
FlEZe] CPU, viE g, Ul Display & @A =49 7]
al

_,d
2

QRIE

QRIE FH oIy QRIE QX &

HEtEoE 2y QRIE MY 2F

1 I o S
[t te | Aol at 3% | Ao BEsn Ay |

4
\ SA N0 25 9

HolE} 4} B0 3 | e gsRan z at |

(meta-data £A €7 ) (2t XA 379 AL

a7 2. 2HIY EZ 0[83 QRIAE 94 SEE
Fig. 2. QR Code Recognition Flow Chart Using
Mobile Phones

1

—_

w

[o)}
1



2013 82 BHRQIEULS

3. LIOIE] T/ A
WPANE 914, o]elA, F7Lt Jusael o
Y 5 Qe FuFEs AgE 28] A8 )

= T
82715 AAY/2P/A7H40 54 0

N
o

Il
fo
do ov

ox
ol
und
N,

# O $8 T 9, WENY 2 deld A5
Aol #ek 7424 60GHz mmW WPAN, Low-Rate
WPAN, WiMedia UWB, o554 352 59 84
g E3ska ekt
. ZZSA 7|6 X|sHe Sate 2y
View A|AH
1. AJAED AA|
B mRol A AN AgA o]9lo] The Ak
o EAYS FPANS B WolF, AHGA B9l
A A7 ARG B HoFE AXES Akela
ol& 1§ 3°l YERATE
Maker
o4
Appol €¥
view! E40] opy|
SUEN AR xﬂaé:y.i
2§ 2§ £Y bebietet
M0l BeMo R %287,
(&4 -> B[S Alarm
sud 4 aesalc
a8 3. AAH"H SEX
Fig. 3. System Flow Chart
4 AR A5 B A, 2rhEES] mus
MARIAZNE Aeds|x] 238 Eofdf e AL 2l

AXZIt} o] ] v E QREEE A}8313L, QRIE U
o Akal® QlElMl 9] 2ol Ao wole e}
tlo]E](Meta-Data)e] W&ol wel 574 didEe] 5%

Y
oo X ¥ ot
o o rot

>

old 2 A)7ke] DBel A7 L, ARAtel A
o View MU 2~E 317] 98] ©2&971A49] 4

=55

Count Down®] A2+l t} Count Downe| 2% &

eI, AREATE ke 11w sk e A
a9 4 B AaEe] RS YehlY QRIES
FollM Ak A ofFEA L
el el YER It 2utEEe] 7
Fdte] QRAES FFshal 37/1E QRAE <147
& 59 . A E QRIEE U
HlErdlolE] AHE sjMste] Az At v &

Hardware Architecture

R Coce

Data Preprocessing

Scene Being viewed Search for markers
App linkage Identify markers

Server linkage

Software Architecture

Server linkage

Logical Decision Preprocessing

Open CV : chair Color detection

AR : Virtual objects Create

User arrival stations Input DB

J2 4. MAH AMe
Fig. 4. System Configuration

2. AMAHR 73

2 =FollA] FdE Al228e Microsoft Windows 7
Home Premium 64bit &G A Ao A F&E )51, sh=
¢lo]= Intel Core Sandy Bridge CPU, 25GHz, RAM
3MB A4 TR

2% 59} ko] F3lo] W F QRI=E vlol] QRE

- 137 -



o2l View AlAHO| M7 U 7

=

Sl ek vlo]sl QReE) A Qe o
o AuE B2 5 QES AT B A2y

FAL 9194 92 URLADE AH8a19,

E Y E E=EPE]
- 213 URL
1 - O|Ojx|
__-;:Cgf\
E 3 -EHE
PEEIEETETITS - ey

3 5. Mdst QRIEE
Fig. 5. Generated QR Code

1% 63 2] OpenCV(Open Computer Vision)< C
7]9ke] @ E 4 HFE w]A ko] BeiE](Open Source
Computer Vision Library)2 2A|7F 4@ 24<
T golBeE g, tugo|= oA ARS H3 7%=
AYe By F&2 0% = OpenCVE AHE-ato] Alx
glol A Appe 78S a3t

v MLL
{Computer Vision) {Machine Learning Library) HighGUI
EEE] SAY R GUI, Z4/H|C|
] pi e
HIE 2025 Eoc gl
CXCORE
712 229 A2F, XML X2, 12]7| &t

12! 6. OpenCV O}7[EIX
Fig. 6. OpenCV Architecture

A2E]S @3 25 ot} OpenCViE C

o] golH || R o0&l

C gtolB2i2]E Javadll A At

8 ssEE grzolez xEE] 9 Cygwing

o] g3t} 13 CygwinollA android-nkZE AF&3}]

JrRo|= go]H e E THETE OpenCV 7] gho]H

gelol A AFshs 3 duels CAMSHIFTE +d
NALO.

ox
o o
_[>'
o
i
e N
1
e
o
o,
(Gl
2
1o,
% ol

Wrirj&;

ot

E— .
- . =) =
LEET . App 2
EEEC =

Stoet 2y

|_=AA)
b ortﬁ

HIGE Rl 2
M A2 E&2M

[==
—
>

a3 7. AAH 78 X
Fig. 7. System Implementation Structure

9 82 A|="S FAT AR QAT QRIS
URL ¥3E A48 QREEE Qlshd MM A5}
L% gt} oju|, URLel Had oj&eg7le] o] vtz 4
85}7] 913 document.checkframe.location*-tol Schema
s AT A

QRIE=E F3f o] &A1 o] AaE™ OpenCVe
gl dE o2 E0] 9= Image FrameS Texture®
TH=0] OpenGL2 Texture Mapping % gl Texlmage2D()
o] §¥ HxaHE HAAZE Fhug fJEoR oo
OpneCVY Image Data Structure$! |pllmageE 4
Displaygtc}.

protected static String readFile(String path) {
FileInputStream stream = null;
try {
stream = new FileInputStrean(new File(path));
FileChannel fc = stream.getChannel();
MappedByteBuffer bb = fc.map(FileChannel.Maptode.READ_ONLY, @,
f.size());
return Charset.defaul tCharset().decode(bb). toString();
} catch (TOException e) {
OpenCVTestRunner. Log("Failed to read file \"* + path
+ "\". Exception is thrown: " + e);
return null;
} finally {
if (stream |- null)
try {
stream.close();
} catch (TOException &) {
OpenCVTestRunner. Log("Exception is thrown: " + e);
}
I}
I

protected static void writeFile(String path, String content) {

FileOutputStream stream = null;

try {
strean = new FileQutputStream(new File(path));
FileChannel fc = stream.getChannel();
fc.urite(Charset.defaultCharset().encode (content));

} catch (IoException e) {
OpenCVTestRunner. Log("Failed to write file \™ + path

+ "\". Exception is thrown: " + e);

} Finally {

if (stream = null)
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Fig. 8. System Implementation Source
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