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ABSTRACT

TV has evolved into thin and wide shaped due to the huge sales of LCD. And it
makes many houses own large TV easily. After that TV technology focuses on large
and high-definition screen. Recently majority of TV market is that of smart TV which
is equipped with internet and GPOS(General Purpose Operating System) so people can
install several applications on TV. Yet smart TV’s remote controllers are not suitable for
several applications. Especially there is no way to provide people with sufficient
interactivity with game contents of TV. In this paper, we proposed new methodology for
interworking between smart TV and smart device to enhance interactivity of smart TV
platform game.

Keywords : Smart TV(£uE TV), Smart Device(&WFE T]n}o] X))  Interactivity (A& 2H-&
A, Interworking (9%

Received: May 22, 2013  Accepted: Jun. 13, 2013 © The Korea Game Society. All rights reserved. This is an
Corresponding Author: Tack Woo(Advanced Institutes of open-—access article distributed under the terms of the Creative
Convergence Technology) Commons Attribution Non-Commercial License
E-mail: tackwoo@snu.ac.kr (http://creativecommons.otg/licenses/oy-nc/3.0), which  permits
unrestricted non—-commercial use, distribution, and reproduction in

ISSN: 1598-4540 / elSSN: 2287-8211 any medium, provided the original work is properly cited.

Journal of Korea Game Society JKGS |31



|
[>
=
|m
,%
<
N
2
Y
2
iyl
Iz
N
1o
o
fol
L.}
oo
o%
fifo
Hr
o,
N
fo
o
[>
=
{m
,%
<
o,
[>
=)
lud
i
=)
o,
[>
1o
e
of
o
i
e
-
|

2007 d o Z(Apple)®] oFe]E(iphone)® &
TV(Apple TV)7} A& 3% o|F Az}t AH4A
o= ‘2mtE(Smart) 2= ©ol7t fdo] HAa,
o= TV APeAM= 4¢] glo] A&=JTH1]. TV
9] 7lsL 7|E ©Ed] & FRF Q= TVelA] <l
Hul H&Eo] 7Hedt AYE=(Connected) TVE
A=A, 20108 TF(Google)o] & Mzt 39
(Google /O)ollA ‘F-= TV’ &EAE AAg o]
3 te 7les 7HAAL e '] Thsd &~
E TV A= gstarH23]. olzfgh A3
715l @Al 20128 CES(Consumer Electronics
Show)elldE &4 IT 719=2 ~ulE TVES A
Alstant BEgh HZo] TV AlFAAe] g7 o
A B 7153 2ntE TV 7)ol Fa3 A%
Q40 FES B3 JrH4] AA 2utE TV A%
TE7A] st en, 2013
A 3gE Ao HAgEM,
201630l o2 A= AE7HA] Aikd 2E 33
TV &%7F ~vtE TVE wAHe] 1 AFES
19 9% 8wk dlo &3k Ao =2 o ¥ rH5,6]

¢

r

H

-

oX .

rf
2
rr
—
12
(00)
=
2
ro 2

2vbE TVE 7]Ee] TV Qe Aol 7%
3t AYE|= TV 2o g wt== Q91 < sh
2+ GPOS(General Purpose Operating System)
= gAlst oM 2mE E AY o ZgAleldS
FEY 5 Arhs Helm, 2ulE TV At
A AvhE TV @) 2Eole) A R 44 A3 F
7hetal Qloh ~mtE TVel AT 54 abdel B4
20114 39 A Hz9) TVE ojZalAold whl
Al TV'E o silen, eIt 3
2011 71 A AAl A APtE TV a2
o) 417 vkt BE 1090e] Ae theRsat 9
7). 20134 @A) g 2npE TV 9 2ol
Aulzs3 g 613749 ol FeAcl F AY B
Fol SAYSE AL 160742 A oF 28%F A
S, q sEojolq b wFol WA 7] 9
EZo] A9 127] olFg Al FlAME 4717t Al

o] o] &3 9olr TV ¢ 2~EojdA A9l o

)

7k AZE D Q] A Fed 2

sz Ha4Q UVUXS) $A% & 4 ol 4
E

lo
>
op

)
ol

AR BE ATEHE st nt]olE zpale] EA
&1 (specific interest)ol] 7]¥F dlo] FEHOoR vl
tjolE AEa=d10], olE 98 WEAHoR g
R7olgtE 4EY AXE ZEsted A=A Q)
ot shAIRE HEAQ gRAE &Este] AunE
TVZ7E Agste B 79 vdolst 755 &
&3t71oll= A7 Qlom, kel AR A

°]

get JlEel TVe gl FugA AR
H

A1 (Communication)S 2783, Wd Fr o}l A

ole] ¥ AFeAE 2mlE TVE ZFdFoz
Mgt AlY E'lzoA ZaHor AsAgs)
71 98 dA AHEET e gRAY o2 I

o AYE UVUXE aaoz Add s
> =

32| Journal of Korea Game Society 2013 Jun; 13(3): 31-46



— Interworking between Smart TV and Smart Device to Enhance Interactivity of Smart TV Platform Game —

2. pEiolT

2.1 TV Z& QIE{H0|A

TV#7el 7H 4 shielst 24719 F8
A e, AZE TV 247l vd A7
s olFolda itk vlgheolle]

iDTV (Interactive Digital Television)S Z2}s}l7
A% wHow Ane Felel B4 Aols wAl
HE ATH13]. o]& flste] ApEE Fojo] <@l

o
oo o fom wx o N oo

¥ (participatory practices)S A3, TV
=48 F Qe A" A=AE sk WY
2= 23, A =, 9 e Aol gl F
ARgsTh HAHR01D)S  BAATH 2
(Touch screen like) 452385 & F A& &
9l R EHX(RemoteTouch)E& A|tstar &3}
AtH14]. dEd Axe Tvahdd g2 sdol
|

&5l 22E # QA olE 9 ~adAd=
(ScreenPad) & 3382 1°i T3] &7t B

H(Hover) & #AAE 4 Atk 7 312(2008) = ¢
A3 AAEE ] AT —’F 9= ‘pRemote’S Al
QEFATHISL. o] Axe A% grHe] f7 vk
EZ FAE glomn, Trfﬂ ThREd & Fo] 9o

XA AFERE AFaAle]l lAFel sk
WA 5 QA Holek oY Aze Feel

gzl #3 AFEL gt WHES AEstaL
AL, 7]Ee] guzo] A = EAE ok
AT Fasti= FHo] AN A7 Aol s
ol glojA A go] oy, fRAE TV 5%
w2 7] AREAbEC] WEE FUhete TVE
YEH771E i AV e A= EA7F 9
tHa]

2.2 ADIE ClHO|A &8 ;A =&

sviE dulol st Tk P4 BN BES A
Fstol Eals7]o] golsiey. ofo] 2
F88 94 2o g A7 oS BUy
wok ofe kbl Lo glek B E2011)

ft JN‘

.{

ol

on =
oft o [»
Y

o
s
i
(1
rot
N
=

¥ X o 2 ol o o
2
= =
5
2
> O
rO
B
Obo
o
=~
o
rlo
>4

[
N

%JQ gg3to] X-ray “ﬂla =&
‘31r[18] E‘rJJrO“(ZOOG)" ]—E

-4
il
™
o
ol
ol
2
e ol

=
ﬂ
Iy
@
=
Q
E.
=+
o
o
o
jincs
i
0¥
B
fru
o f
oo
o
4
ro ¥ o rir

wswu}[w] o
2 g3k stgog

E)

N,

f r_% ir do 2
&
rlo o%
o
y
o=
i
—Vl o
ﬂd
m

2
X
QL

i

N

r
2
tlo

ot
2
F-lN

i ﬂ

Hk7]7](Companion
HlE fulo] X~ g

TV &9717] & 3shuolth e_(Nlelsen)O] 2011
= &

)
¢}
=
(@)
e
i
N
2
Bor
fass
fr
jhn)
c 11 g

=2

L

ol

2

=

<

il

Lo

g 2ntE 7)7]E o]&ete /\}%X}t ‘:’] =
%] Ea |2}o] 88%, AulE 3
o] &x}o] 86%°l FHtale], ~AwmlE TlHlo]lA HF
o] it TVE AlHshs &4l &vtE ¢
vl 25 &8st 3eE UEhdTH2021]. 7=
(google) <A] o]g|dt HE]~A T (Multi-screen)
A2~ ZHEZ(Cross—platform) FAlo| s A}

r\+1

star ZEskl=d22], #Hrel A= oled
e QAo AvtEZey AntE =S TV
o o]gdhe ofElolAlo] thdstAl E4
7% stk shARE @A EA1E o & AlolA
Fefol PlRAE2 o8] 7|E] frads Al
AT ¥

Bl 97t ol sutE TV b
D5 WA AHE71] o2l gl

= A9 gAele] 394 F s

2 *&i&%@ﬂ 2 2(The Interactive Element)Z

Journal of Korea Game Society JKGS | 33



— 2PhE TV 719 AQEuze] 45484 ol7] A% AhE TVSE Avke tute] 2o A Wy A —

AFHTH23]. o)A g txg Aol YA =zt
42 "W T8 9490, o& ““@’\]7] 7] $13)
AREARE AY AlAIRE 2% sokt Sl F, AY
o] &A= A RS tidstes AAE 24
ot szt dS 4 UtHi2] mAL Zetol
£(2003)< z2hg-A (Interactivity)oll  tisl o)A
o] Ay 7lEolga ey 53] HFH Al
RolA 7Hd F Aok dri24]. ol & fl8 Al
71925S & wAlY] 71EakEe] &R kot
He vhdgt dsAg A8 QlEdel s A
ol g nH%E gjopst gty ATAs ARSI
(1984) Al AYL HE, oJopr] el Fhztite=
o2 sEA] a4 2av dvka sk,

ol A 847t "Wkl shieH25].
o|g7] wjitel Al FEAge] HAR ATE v
$ ol glEd, $E(2010)02 AFE  AY(video
game)?] Z#o] WS AQde A W s
21-8-(Control based ineraction)®} Z# o]t AR
UAleld Fe] 45 2-8-(Communication) &2
Fol] o]E 7|Fo R AF Z#o] EE(single play
mode)¢} BE] Zlo] T=(multi play mode)Z
wotglom, oA AldY 2AE ATE FESAE
(liminal interaction)@} 2HH4 35 2-8(transitive
interaction)?] EHZ 7|Foz ANEZHC AEEZY
(conventional controller)$} E&]% &2 7]t
3t ZAEE (physical interaction based controller)
2 FESIATH26]. 183 HETAHeR olYg %
AEE5Y £2FS Tl tAE Aol TAHE
FEAge NEE EFE AdstdA JEaEo
= 1(2006) A€ A

485
&S

3

1 1%
o

(

J

ol
PN
o
2
=y
-
ox M
rH

N
-

= 9% ek % o=

Aol WA dao] BEol W gk,
3}

A_,

2011)4 AT7E e, ol
2e]goll il OﬂrrLo}JAX} At
AFEol Al FZ AlY Tiger Woods PGA Tour 07
T HAEEZ# Z(Nintendo Wiimote 2}
Z71A stded, 1 A AMANES V]
9] AU =(Gamepad) R.t}= 9| EE(Wiimote) 7}
o Adzelgla, dxdzte]l vk gk on,
252 &4 Al Need for Speed Underground?
g 7IRE, Zolxdg, AdUE, AU HEER
=717 &t e $dd HEE7) 7P Adx

e1laL, dxdztol ATk SHEATH27I.

32
o B

N

3. AT

3.1 2A0IETV USR] A

2BlE TV Az 3AEL 2vlE TV 7%
Wate] wel v|EE OgE deHe TV 24 A7
£ AEstaL vk 2ntE TV thdd 7]
AA ALstr] s =2 AAA % =
= JEAAA grde] Wl 5

o
@ dmae AT

E TV 7]5Ago] A

vy
%

w=Estan glom, erzie] W3} ojefoe XA ]l

40 g4 Q4 755 Free 2ehE TV

AHEAS wolaA stan gtk ol & AelA =
ntE

(Apple)? T2(Google)d] =vIE TV YA
At S A E ozl gk

34| Journal of Korea Game Society 2013 Jun; 13(3): 31-46



— Interworking between Smart TV and Smart Device to Enhance Interactivity of Smart TV Platform Game —

LGS 44 Wd 24 grnd ok Solg §

el glmAas 23| 2 AR IcHFig. 1] W2 =
A FRAL Aol Z(Gyro) AAZE WHEH] 9o
A1 JRIE(Nintendo)9] 9 EE(Wiimote) ] # =2

A F Qe o Fal AnA mAe] sbsto]

o mad) v BelsA AEF 5 gon,

7NE
shg2aA gl Ho] Wslolgle] AEYl ABel A3
St w@ o4 WHe Adstel A4 A%
gHoZ AYT & Urk o] AEL TAYe] 9
oAl A, AT EeolP X7t gloiA 3
A 2E D7) Qe dEel BAFES =7A A,

[Fig. 1] LG Magic Motion Remote

3.1.2 &td

<
il
BN
L
s
&
o
_}'_,
2
lo
fitl
U
ox
i}
[
=)
[
i

N olo o
30 o
2k
>~

L x
o
k)
©
=
N
~

2

[o
g
dlo

2,

=
offl
2

1
Ac)

[

A grow] EHH glolNE AeEs} WolA A}
8Ae) BAFe Huah 94 Q49 F9E o
Al Q14 e] At dojAu, Welols 99lo} o

[Fig. 2] Samsung Smart TV Voice and Motion
Recognition

3.1.3 0=

NETVE R Way|el Addy], w77,
AN/ DA BA F1E TR WS T A
= MX¥x HFig. 31 AIETVY AL o
AANZRE & 5 Adxe] Aulz A Aol
s, N1REY A@EQ] vhea EAE gX|7)
oJA] ~mlE TV 7]% o] &l A§stA] o)

UPe o Select
Lefte o Right

Downe o

Menue . o Play/Pause

[Fig. 3] Apple TV Remote
3.1.4 F2(U+TV G MESHA)

U+TV G 2279 A 7]&Ee] #+2 T
A8 FE(qwerty) 7|HE=7F AgE o
o5 AbgE &4 BHAE H 5 glolA
ol QIEful Mol A 33lcHFig. 4] &
o] YEAY Zo] 22 EA W=t U

1

% 5 ogor, ME 2%
o
=

30, <
o w
£ =

2 o Mo
>
>

3]

A epeaA o ge

7 ARgske]l 54 7w

A
(o g% ox 1o

Journal of Korea Game Society JKGS |35



H

N

U+ u)
o rlo X

>

[Fig. 4] U+TV G Remote

3.2 ADIETV ADIE ClHO|A AE

TVA}%JJr 04741 = o
N %3t u} dehare] wol A TV A zA
u]_E zo]ur /\u]_E JHE

olﬂw & Wﬂl
SAFE 71 715 XM
HAME 5 7eEss F
ol AvtE TV
Hdoh 9, tﬂ%ol

=E 71% A HA43 sols)
wolAl AHg] B
7ol et golt

kv

S

L
[o 2

o

-

O

N

L

o,
N MU poh oft of N,

My oo 2 orr o g
Rl oo z > ftlo
[

2o

M ox

F2A82 oY) [Fig. 5]& 24vlE TVE 2njE
tlule] 2 o} ZEAo]do g 228 4= 9l o]Ee

AloldE o]t

Elx|2~=do] #}HFig. 6]. Handstudio®] nl&-&
1 ‘Three Little Pigs'= #A] A&8A oo &
Adz A3 e HEIHX 91 H(Interactive app
book) 2.2, HA| @ AL] oJopr|E vhke 1T
s golz HoFe o ZEAolAdoltHEig. 71
719 @3 AntE TVE 958 AnlE tujo]

i
i

25 #§sto] Fozgol ZbsstA AT Ak
2, TV 5% shdd we} ~ulE tinfo]xo] 34
S HASAY mle]laE ] vbEs Fe 59 ¢
#HE Fu olgd e dSHE A4 =
W (feedback)S Al&3ch TS ~utE riulo] ~&
T xElE US A S F= Atk

-E- A
|
e e
[Fig. 6] Malang Malang [Fig. 7] Interactive app
Figure classroom book ‘Three Little Pigs’

36 | Journal of Korea Game Society 2013 Jun; 13(3): 31-46



— Interworking between Smart TV and Smart Device to Enhance Interactivity of Smart TV Platform Game —

3.3 ADIETVE} ADIE ClHlO|A &
A Ak

A
olz~9} AFste =HE 4 dve WA
(Convergence) AlYS EF
S AWM= APIZMA] AlFste] theFsk 7AW
A2 Awsta glrh ol#@ FAE
CESOAME 2ddd + dded, e ALY
TVSH  F4e}
(Wiimote) x ¥ &-83F 4=
o]

Al o EE Aol S AR

[Fig. 8] AirForce

H ol AWM~ AP EFA7F U wol
At} BUDISOLS H|&l7pElAQ] ‘o] Ex'=
vhE Hulel2el EA
Ao MPNE zFete AYew, ¥4 Fu
T3 gEEe Bed = )

ZHAI gl A 7] AE 1919l 2ehke} Sl

1>
1y
r_va
to
i)
‘i‘i
2
.%
<
ot
(2

o
.-
N,

N

a3

o

Ir

o] Z Aol do|tHFig. 8]. aA7E AlA
u, &FtE fHulo]laE S3 A=y A
obelE& HATh

Handstudio®] EW|x=2li= H 797, ‘i—a]un
soliZtEdoleh= 3% vy A
AE AYow, BF AvtE tjupolX %%744
Ejx]8lo] Apgheh A RE At 2101*1 gE

= gul—a}x] e o HEA
2]

o,
£Q
2
>

{o
oZ:
i
2

=2 =0

Hel = F1gel7ld 44
A

Ekay Works®] Shaking[Fig. 9], Lumberjack:

the mighty bear[Fig. 10]2 =5 HX=3 g3}
24 AME A AHESte] B Ho] A A=

BAE, A AAAE w4 A4S ged o
Agk AEZee} TVIHY WEgo] UF %1, A
g 289 AYe WA Ao E5VR e

sttt 53] Lumberjack®] 75 54 A

2

[Fig. 9] Shaking [Fig. 10] Lumberjack

Ao

4. ABSEENMS 507 93 ADE

TV AOIE C|HIO|AS| M= HIHZ

ulel 717153 de
ole]§ svlE T

f

sl Huel s the

S 545 R e,

Journal of Korea Game Society JKGS | 37



— 2PE TV /1 AYENze 35444 E

nelzgl 2mtE TVE A% 59 ~vte TV
oMol Faage AvtE tntolxo] 543} g3
ato] t% gdad 4 vk 2y Ve 2t
E TVe 2vtE fupolas dEd A4
g B¢ 2vtE fiutelxe] tgd SHES &
HotaL glek ofel ¥ el A=
2vtE TV Ao #5484 =ol7] 913
nLE tiute]e) 5L ARHoR EA
A BeAg 2ol wgste] dEdl AT ¥

AN eaA By,

[} ;G o7 H}Oia].;(

WES

4.1 AOIE ClHIO|AQ| =X

2mlE dulo] s Aol AF e 424 4
—?4354 Gitoip ~ntE tjupol~ HFOFE Q)
o] Wl 9 ALE Ao thdsiele 9dl
1 2utE tjupo] 2~ 0] 7|74 EAAE ZE&
Utk ZHEE fulolaE ThE HM& 711%1711%
g A7 2 gHx~ad 1
2 uA%s CPU 7]&, 24 %*4
714, Bukd AEMl V&S H@Alsa
o] ZutE tiutolxo gald JhHEtE
7 A3A Ade sFsAolglE EAS %
[29]. 53] ZmtE tute]=E H]EG o
7b gAlE A e F8 AlAE mlola

AR, AN AN, H )M Ak

A, Apo) 2 A, BARNA, A A7) A A
uto] @ AA 5w TR ([30], ol
Hio] 2 Al 71ES] AlQ) wiAletE thEA
= 7$S vgow = EAS AYn
[31]. wiitell 2mlE tnlo]~&
AdT ot Feo] 58S A3
gaRels sk Zo| HFo|th 015 20tE TV A
Aol A ~ulE fufo] ~E AE3te ZAV|E ALE
ste A% whzbAelok shAIRE dAle AF
AHIY ATES 2ulE fulola Aol tigk o
T7F AR @ WeYgE A9rF ol AUz
ZgekA Egk A9 B

=)
= it wo o
_ L ol = _4
ol lo il
2 s
=T veh N
N ooy &

NI |
o=
o=

—4_1_4
m -
Y

M

o

iU}

oo ¥
oo o

017 9% AvhE TVS 2vE dulol 2ol 9% W A7 —

4.2 AOIE CIHIO|A AQl == 2M

slE Hulelat A3 EANER tE E
Fobs o) BEdel vleeart i Avds
7710l 58], 2nbE tjupe] szt A geha Qi
WEE A Aadd tere SRel AAE A9 4
g QoA JETE e BES noli &
At lEel Adsel A4A gEAee] wy
< Rouh, AnlE culelat thakd 49 ¢
22 ANES BEAN 0% F WS FTRES
AZF 5 vk 2ulE dulelzrt A 4 9
EoOEAQ o MER HAAAUL B3 BEEA
SIWE, HEE AN} Aol AANE BEF A
oMIE, Mol Aofsy] A% wA olwEs}

71EY AYI7E 288 HEES ol &8l A
9 HEAES xﬂwuq | 2viE dulelz A9

rV"\
ki
z
5
=
[0}
5
a
e

HEs
g —’F °]7ﬂ 5}‘:} IOS 7H“e1} ghol B ejglo] <]}
H ofo]Eo] AT F Y HA~2AY
(Gesture) olWlEx= Tap, Drag, Flick, Swipe,
Double tap, Pinch, Touch and hold7} 1o
[33], ol¢lell= A FF9 oWIE A& E3f A
|27 A Y HA A2AHE OA] ¥ S

Atk ol= Aelshd [Table 119 2t

38| Journal of Korea Game Society 2013 Jun; 13(3): 31-46



— Interworking between Smart TV and Smart Device to Enhance Interactivity of Smart TV Platform Game —

[Table 1] Game Control Style Using Touch Screen

Touch

Input Description

Touch shortly one time to press or
Tap select objects. (correspond to single
mouse click)

Drag with finger on touchscreen to

Drag scroll, pan or drag objects.

Flick |Drag finger on touchscreen quickly.

Drag with finger shortly at the edge

Swipe |of the touchscreen to reveal hidden
objects
Double |Touch shortly two time on the

tap touchscreen (usually for zooming in/out)

Pinch |Pinch to zooming in/out.

Touch |Touch long one time on the

and hold | touchscreen to edit text or something.

t
o
[
b=}
it
oo o
=
o
[
N
)
2
o
N
I
i
ri_,‘
>
M o

offf
N
b}
0,
>,
0,
N
N
olr
ol
ol

oo
T,
2 of
)
o
o
N
N
)
o,
39
)
o,
fv)
o
b
2,
o,
=
e e

[

lo |m ox

o
s

sageA ek oplESE B
=]

AAE A8 Wk 48] (2012)= ot
o 50ME HdAsted EAAAME &85 A

e A8k tHTable 21(341.

[Table 2] Game Control Style Using Motion

Sensor[34]
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Input Description
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position with a device
Flick Motion that move forward/backward
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with a short, sudden movement
Backward
Motion that turn with a circulat
Rotate |movement with a device facing its
screen
Shake Motion that hold & move a device
quickly backwards and forwards
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[Table 3] Game Control Style Using Mic Sensor

Sound
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Input a human verbal language
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