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ABSTRACT

Current virtual game interfaces cannot comprehend our metaphor, cannot reflect on our
natural behavior aspect, cannot make us immerse into a game, and makes a barrier
between virtual game space and our real behavior. It is very meaningful issue to use
real objects tightly related to human-being’s behaviors or reactions for interacting with
game applications. Interactive Augmented Reality interfaces may augment users’
perception of the real world by adding virtual information to it. We attempted an
experiment on camera-based non-marker interface for online TCG application. This
experiment uses real TCG cards which are recognized by our two phases Image
KeyPoint Extraction/Matching Algorithm. These initiative experiments not only enlarge
immersion and reality to the game, but also make real and virtual world seamless.

Keywords : TCG game interface (TCG Al <IEHo]2), markerless(B]w}A o]n|X] Q12]),
immersion to game(AY &Y. Augmeted Reality (578 4),
Keypoint-based(7]3EQ1E 7]4)

HA0lIx} : 20124 062 (4Y YUXEA : 20124 072 1Y AIAIEE : 201214 072 262
AR Corresponding Author) : ZTZE

(i}

122 w45 2012 8 | 45



— el TCG AYelel @4 7= 28 web a7 —

A7 B Bl FEEA o= AL A
[ olsh 2& AL8A %ol Apa, wad, &
27 W9B bsA S FHAe AP 4o
= s A BRI

=
= A=
A A P BHS AAsEA QAT £ 9
o 53 A9 Foks @ARE FAAYY] 96
| A% geE s s 4 A

¥ ompe vhest ol TAHAG. 2gdAE
Y A7 B Avun 3de AT duds
& wgstel Az AY U AEs o snAe
]
N

2. mEl o7

A oA R A BEFe] F3D
4 EAEe AWsE ALg Ae ol 2o e
R L CER

2.1 FHH27|8 OF3 QIE{HIO|A

MagicMouse A7+ 3ol F-zhd 27} wj#A
£ o]&3t
2D/3D #7<] <17t Y& Ak X, Y, Z W
o] 9% W 3 HS ATt 6 DoF(Degree of
Freedom) 94=& sehati3]. Az
|ato] FsAHgohe
i EtE o] &3t HRES oS F
Hol~g AlFdcH4]l. ARToolkitd vHAE
ste] AAe] FARIE 281 FAR Aljdel A
gk A= EAgHE] 54 wbA ke 9 A
&g TCG AYQ ®znt~Eet FHEAH[6]E

*
r
=
=
=
-
>
[l
f g
)
[m
bl
fr X

a2
e}
ol

el whAE EASC] A Ahme) mEg A
A s o ol @) wRE Ws v
b4 g ne dus =

& el A= TAY
=

o Q4 FAE WEta ek,

Bl kg glo] olXet FirE Edshe AT,
gz oh FF 7IEE 3 A7 JyH
At

9ok 22 g Amelxe] Hadt TEd A
ol e wteta vukA sk A AAE el
AYge] Bz AR ol 53 =ET AvtE
E @4 ded AEs gle em vopd
& m=welM Alkkehs AYE S ezEdl gk
Aol aas amE AeuA, st 7E JhE
Alde] AR fdAF 3D ddgS =4
ghar, 2Eelat e xmEele ARAXAl AAste
A ARG TR ARl ol EAlE AASHE A%
& & Aol A7Ht

46 | s=Asts| ==X



— A Study on Applying Real Card to Online Trading Card Game —

3. ME22& TCG A QlE{mHo|A

3.1 TCG FI= 214 A|AH JiR

2kl TCG Aol AFEF Fol e 713
o elmAg =g Agshe ww

% 2 o

df/ d, <|08

Orientation
Assignment

iRlier|

AT

Bayesian
Probability
Analysi

!

Matching result

= ASE A

4 AEg sve E PRe] et A4
ALY B QAP E 249 BF A= A
How AgAriay 1] #2).

B OTCG 7= A4 R wF Azge oW %
A 9 gl Sg5E AEE A4 5 Qo
AE 655 olls] =g o
AgAE =T ¥ W 2 A4S T
vilet e 44 Bast A8 sick

ﬂd
s
I

¢ 3
3o

Hel  JIZEJE &/ 4aE]E(KeyPoint
Extraction/Matching Algorithm)< 7§ T3 3}
Gk B U ES OpenCV2.0 2 OpenGL ESE
7IRko. 2 ofo]EAG Aol A FHI T

3.2.1 7|1=RIE F& A X3t

JIERNEE T 2AYA et
DoG(Difference of Gaussian)?] W, H$&HEZ
Aot 71EJEE Hsy] fd g ov A
e ues =AY JReARE HEe A
JE convolution) A4S e F ALFHQ
Gaussian-blur ©Jv|#|¢}e] Zpo]E Aliteitt. 7]
JIE THE DoG olvA| Ul 7t gAs &
Ade] 871 o] o] A Ywntrte] 9719

= ol A vwsA G A ghol
Hlal A FollA o E= HEgkelghd 7]

AeEn, FEHE J|IJE FHRIA
Adiv](low-contrast) ¥JES  AAE  DoG
scale-space &2 2x4] Taylor expansion®l
R J)|EZQEE A &3l H7Hinterpolation) <
AHg3tgd el Taylor expansion Zke] 0.03(1A gk
H} A $1 I EQIEE A AR
EQE A 5 on|x] 3ol Axistr] 93

71321
F)EQAE AWzl WS E (gradient) WS

[~ H

e
2

Moo

o

HM123 M4z 20124 8gl | 47



— 22 TCG Adele] a4 7t= A8 Wtk A+ —

Q] gradient ¥3 W S
I e J|EQAE T 36080 mE A
s =sto] 10%= wele] 3670 &AHbin) &2 %A
= R slaEage] wEexith &
Ea¥e] HuHo] wake 7ﬂ7<-1:25].7] ILH—,—«O“ },] A

=
>
%
o
o2

[P

A
jﬁ‘,
1
S Y
=
=
o0
%
o,
Oi
)4
N
lo
:L
S
E
r° n

S
S
2
S
S
A
S
9
)
\
N\

“a
@&

C

Tl AbeE" J|EQIES] FRE S 72t
class KeyPoint {
float _u, _v; // ¥EQIE
float _scale; // 2Q1E 2=7]Y
/) ERIE HE
float _diameter; // <7 $l
float _orientation; // ¥9IE ¥k 0~ 211

}}.

float _score;

[ A

R

1

N
bl
rO
[m
1>
i)
X
ok rr
oo
5
g
3
tlo
NS
o r|r
mop B
il
=
fo r

=
i}
%)
o
jg
b
_Q
o
>
H
N
i)
rlo
N
P
dg

1o

ol

K3

m )
(o5

Ir o5

ol B

fo
MT

4
BN

"E
Z:
O
H
o
N
i
(L m
Ho
N
o
L)
2oy
e
o

A om A A JIEJES v o]H] ]9
ZoEete wiAS s k-d tree WHA Best
Bin First(BBF) *'4& AME3sHTtH BBFE 71%
QlE 2wzl WE ko2 Euclidean distance® 7l
st} 71 JkE o] (Nearest  Neighbors,
NN)& ##sth. BBFE 7Hd 77 o] 24 (do)
3 F AHA 7k o] (d) 2719 NN& o}
T dos diE v gtel 0.8(YAIRh R A9
o] Aufjgt Zom (st

A FIERIES} vl ¥QIESIe] wjHe] AF3
ety ete 5 WEdAd-S o2t outliere Al A ok

48| s=Asts| =2X|



— A Study on Applying Real Card to Online Trading Card Game —

3= d o] 93] RANSAC(RANdom SAmple
Concensus) €iLg]F[12]& o] &3t th
e FFE HLate] Aozl [1¥] 4]&
oo 3 HE EE 7)EoA Y BEY
Fl= wiE BEES HAFEth oA e] E54 A
74y ol A 7= el 4749 A
u

F g9 v A 7= ojvH o] e FAIPH

[T

-

Mo 4
f

3:54 PM

(22 4] =% FHoMe 4 7I=E oiF

3.3 3D 2E J4=lE o=t

3:51 PM a 4:03 PM

o] 4FHE T 7t=e &= 3D 29
e 7E Zolxl @gelol AA=HA HERH

([1% 6] #x). 3D 249 gy ¢= $1% ¢
e 71ERIE QA B omiA Ao AgH
Affine 2 Perspective  transform %ol
Quaternion & wrgste] ZAlbdnh [27 6]9
QEZ At $2x+= Quaternion F7F A-8¥ XYZ

A weomel 54 Z4Eg yehir

3.4 & FI= 7|8t TCG A AlaH 74

A 7t= 7§k TCG AYS =2l TCG A
#4& Az AR k= e REw A gt
=9 azs AT 2nEES E83rh uehbA

= 04 g el Eea 9l FHE e
o] 2l TCG Aol AE== Aol 7hssitt

Aze AY dese|rzAe] A Jt= 7
TCG Al=¥19] TCG EHeIREE 2ntEE Y9
A k= Q1A Alzga TCP 41& &8 wAA
E e Wt ol omA] ID= § HolEeE

Az 1= IDE TCG Alujol] Agdr}

123 w45 20124 8 | 49



— &ehel TCG AQelsl @A 7= 4§ Yok AT —

[l 7] A FI= 7|8t TCG A|AEI M

4. HZ al sk

o

o1

i

W AAAEs TP A @] oleAl
= 3EE g8 ezl TCG AYNA AR-gst
B A4 AY AtEE ek TCG AYe) 94 9
& ARtetaitt. FhrietE
ol 14E A TS e TCG A9 =
Z

3] A Az=gE ojw ApA "
Wikl dhgE =g A o dow AALE
655k oo 7h=g ol & Siodth 7EE &
1EES WS & 9 AHHRJINE 949 5 o
W] $8d & d& Aoew AZEr A ¢
2= olmx] A4 H i £LE HUh AT
T Wb HlEste] 2Rl Addele B4 QIE
o]~ AE, n-screens A= A AL A
agm ~vtEES #4439 2EHE AY A%

oF A2 AW ek
ZTES

[1] Haller, M.,
"Emerging

Billinghurst, M.,
Technologies  of

Bruce, T.

Augmented
Reality: Interfaces and Design”, Idea Group
Publishing, 2007.

[2] Trevisan, D., Vanderdonckt, J. and Macq, B.
"Analyzing Interaction in Augmented Reality
Systems”, Proc. ACM  Multimedia -
International Workshop on Immersive
Telepresence, p. 56-59, 2002

[31 E. Woods, P. Mason, M. Billinghurst.
"MagicMouse: an Inexpensive
6-Degree-of-Freedom Mouse”. Proceedings

of Graphite 2003, Feb 11th-13th, 2003,

Melbourne.

[4] ROHS, M. "Real-world interaction with
camera-phones”. In 2nd International
Symposium on Ubiquitous Computing
Systems (UCS 2004), 2004.

[5] Jong-Hyoun Kim, "The Initiative

Experiments about New Interface for a
Networked Game”, Proceedings of IDC'09,
August 26-28, 2009, ISBN 978-0-7695-3769-6

[6] http://www.gamemeca.com/news/news_view
html?seq=31&ymd=20101222, 2011/01/10

[7] Pressigout, M., Marchand, E. and Mémin, E.
"Hybrid Tracking Approach Using Optical
Flow and Pose Estimation”, Proc. IEEE
International Conference on
Processing, p.2720-2723, 2008

[8] Lee, T. and Hollerer, T. "Hybrid Feature
Tracking and User Interaction for Markerless
Augmented Reality”, Proc. IEEE Virtual
Reality, p. 145-152, 2008

[9] Jong-Hyoun Kim, Jongil Park, Tera Cho,
Soo Hong Kim, "Real Objects Tracking

Image

Approaches encouraging Outdoor Activities”,
AISS  Journal, Advances in Information
Sciences and Service Sciences Vol. 4, No. 4,
pp. 159 7 166, 2012, ISSN 1976-3700
[10] Lowe, D. “Distinctive Image Features from
International

Scale-Invariant  Keypoints”,




— A Study on Applying Real Card to Online Trading Card Game —

Journal of Computer Vision, vol. 60, no. 2, p.
91-110, 2004.

[11] Matas, J., Zimmermann, K., Svoboda, T. and
Hilton, A. “Learning Efficient Linear
Predictors for Motion Estimation”, Proc.
Indian Conference on Computer Vision,
Graphics and Image Processing, p. 445-456,
2006.

[12] Martin A. Fischler and Robert C. Bolles.
"Random Sample Consensus: A Paradigm for
Model Fitting with Applications to Image
Analysis and  Automated  Cartography”.
Comm. of the ACM 24: 381 - 395.

B = o (Park, Jongil)

19786 d=r5A AT
2004.4 (FF)AlEHA R
2008.11 (5°) IBKA] 2=

—

e
=

0=

Ak AY AEdAels, g, SAEL, dd=
LZE ], T2 YAtes

Z = & (Kim, Soo Hong)

1979.3 A AAHEF)

1981.11 ¥ ehdha A4

198611 = A1 A 2H(F)

19924 st Fohhst HFE LT E o] T8}

FA Bl AFETE, A <A Ho A~
AT = AZE o]

)

HM12# ®M4as 20124 8gl | 51



