Multi-Modal Controller Usability for Smart TV Control

ABSTRACT

Objective: The objective of this study was to suggest a multi-modal controller type for Smart TV Control. Background:
Recently, many issues regarding the Smart TV are arising due to the rising complexity of features in a Smart TV. One of the
specific issues involves what type of controller must be utilized in order to perform regulated tasks. This study examines the
ongoing trend of the controller. Method: The selected participants had experiences with the Smart TV and were 20 to 30
years of age. A pre-survey determined the first independent variable of five tasks (Live TV, Record, Share, Web, App
Store). The second independent variable was the type of controllers (Conventional, Mouse, Voice-Based Remote
Controllers). The dependent variables were preference, task completion time, and error rate. The experiment consist a series
of three experiment. The first experiment utilized a uni-modal Controller for tasks; the second experiment utilized a
dual-modal Controller, while the third experiment utilized a triple-modal Controller. Results: The first experiment revealed
that the uni-modal Controller (Conventional, Voice Controller) showed the best results for the Live TV task. The second
experiment revealed that the dual-modal Controller (Conventional-Voice, Conventional-Mouse combinations) showed the
best results for the Share, Web, App Store tasks. The third experiment revealed that the triple-modal Controller among all
the level had not effective compared with dual-modal Controller. Conclusion: In order to control simple tasks in a smart
TV, our results showed that a uni-modal Controller was more effective than a dual-modal controller. However, the control
of complex tasks was better suited to the dual-modal Controller. User preference for a controller differs according the Smart
TV functions. For instance, there was a high user preference for the Uni-Controller for simple functions while high user
preference appeared for Dual-Controllers when the task was complex. Additionally, in accordance with task characteristics,
there was a high user preference for the Voice Controller for channel and volume adjustment. Furthermore, there was a high
user preference for the Conventional Controller for menu selection. In situations where the user had to input text, the Voice
Controller had the highest preference among users while the Mouse Type, Voice Controller had the highest user preference
for performing a search or selecting items on the menu. Application: The results of this study may be utilized in the design
of a controller which can effectively carry out the various tasks of the Smart TV.
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Pen / Voice Controllerol] th3t ALg4 A% F3
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2. Uni-Controller Experiment

A A AL Smart TVE Task EA o] W Uni
— Controller®] A}8-4 H7F A& AA] 3ttt Uni
— Controller A&-S Tasks F3 & w 371X 9
Controller?F& ©]2-3}o] TaskE 3 = o=z
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Types Thetsl7] §Js AAl &4t

2.1 Design of Experiment

12 A3l 53 HE= 37149 Controller Typed
57FA18] Task® AAsUtE $45% WFE AR
T4 1o, Tasko] w& —r%ﬂr@‘ S % (Subject
Preference), Sub Task AF&-AF A& % (Sub Task Subject
Preference) —rZ’“ AlZF (Task Completion Time)=> =7

St A3 %= 78 Scalex o] &3] 54 sIsio
v, M55 Table 197} U},

Table 1. Variables of Uni-Controller Experiment

Variables Level Description
Convention Type
Controller Type 3 Mouse Type
Voice Type
Independent Live TV
Record
Task Type 5 Share
Web
App
Subject Preference
Dependent Sub Task Subject Preference
Task
Completion Time




2.2 Controller Type

Controlleri= # A Smart TVel| 7} wWo] AREE 1
U Controllerzoll 37HAE A stk 31 WA
Controllere 7]&2] TVOlA AFEH™ 493 Typel
717} 30+ Controller (LGZA}2] AKB73756509)°] T,
S+ WA Pointing Type Controllers= LG "i & 2] =71 v
202X  Smart TV3H  Cursor7} = 9A] 11,
Controller,] =2 wel Cursors 2] o]F3s}H,

g HES 9 date Vles S ¥ F e
Air Mouse 2 71'92] Controller ©]t}, wpx|uto 2
S 22 Control®] 7}&3t Voice Type Controller (MS
Kinect)E 8] 3} T} Voice Type Controller= <73
ZIre] WHgolg F3 Vlss Y ¥+ Qe
Controller®] t}.

2.3 Task

Tasks= AME-2F HIE ZAME F3 A4 3
Al Smart TV A7l = AEFEESL 715 A
E AAEt] F97HA Vls& FE3H3, 78 Scale®
AFAE 74 &gtk AEA F4 F AA Smart
TV AAEAES dgoz ARgHITe #3t HE8S
A Eom, ANOVA 248

ANOVA &4 A7} Task AHEHIETH %94%& A=
AL F 30ATE (P-Value = 0.034). & 97FA] Taskell
sk SNK AFSE2A S Ao, A gHE B
A9 a5y 3 g A Hedt B4 Ax
Ht AN E 574 o]Are] A9 TaskE ¥ Task®
A7 31t A% Task:s Live TV, Record, Share,
Web, App & 57FAoH, &4 AT} Table 291 2
t}.
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Table 2. Result of SNK Analysis

Record 26 5.038
Web 26 5.615 5.615
Apps 26 5846, 5.846
Share 26 5.846| 5.846

Live TV |26 6.153
Cloud 26 2.307
Reservation |26 3.192
Video Call |26 3.346
3D Contents | 26 3.884
S‘g{}lﬁcame 036%| .024%| 1.000| .154
alue

*: Significant at a=0.05
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Figure 2. Record Menu

Share Taski= USB Aol 9AUE IS
Smart TVE ©]&3}o] A A]7]&= Taske]th. Share?)
Sub Taski= Hub 3} %14, Share |7+ (Figure 3) %!
A, 54 44 AR =Xz T3 sk
B use |
‘

Smart TV

Figure 3. Share Menu
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App Taski= App Store®] 1¢J3te] 57 Application
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Figure 5. App Menu

A7 ¥ Task®} Sub Taski= Table 33} #ow, z}
Task®] Sub TaskEe T} 2ol S E Ko 3t

Table 3. Task of Experiment

Task 1 Live TV
Change of channel Change of volume
Sub Task (Task 1-1) (Task 1-2)
Task 2 Record (reserved recording)
Task
Record
Sub Task Hub Entrance Menu Entrance Program
(Task 2-1) (Task 2-2) Selection
(Task 2-3)
Task 3 Share (USB Movie Play)
Hub Entrance Share PrzaSI;m
Sub Task Menu Entrance Sre
(Task 3-1) (Task 3-2) Selection
(Task 3-3)
Task 4 Web (Web Information Search)
Hub 1\\/?2 i)u Task Text Search
Sub Task | Entrance Entrance Entry (Task 4-4)
(Task 4-1) (Task 4-2) (Task 4-3)
Task 5 App (App Selection)
Hub App Game Task
Sub Task | Entrance EMenu EMenu S {\pP
(Task 5-1) ntrance ntrance election
(Task 5-2) | (Task 5-3) | (Task 5-4)

2.4 Selection of the subject

2 Ao Foldt u A= Smart TV A 7
o] 1d oA Q= 20~300] Y 1249 6, o 6)
o7 FAHAY. FHEAFE 33.924.954 o],
Smart TV 1 A 717 34(x1.21)d0]3th o]
£& % Smart TVE #Z3ro] glo] AAA, HAal

2 o7t Qe AlERE A H3iTh
2.5 Experiment Environment

2 A3 vy Wireframe Software & Mockup Al
T

ZF Tool¢! Axure RP Pro 6.5 WAL AFg slo] Az
s3iTE

arAdel AFS fd dnt g Hosk &
Abst AE BHE 7 ST 2He dhbEQl

TV A 8749 150 x2 AA stk Ao A
H Smart TV 47-inch 3o 24 2P =49} TVE
o] HA A7 165cm ~ 220cm AFo] 1 (Kiyomi et al.,
2009) 195cm®= T4 Sk A @A 9] T2 Figure
67 2t



Figure 6. Experiment Environment

2.7 Result
2.7.1 Subject Preference of Task Controller Type

Subject Preference®l] tet Two — Way ANOVA 4]
ZA¥= Table 49+ ™, Task (P-Value: .008)3}
Controller (P-Value: .001)°] thdt #-2]3sk x}o]7} Sl
2 yeger, woAgS fFoakA] 2 Zlow
At et

Table 4. ANOVA Result of Subject preference

DF | SS MS
Task 4 23.20 5.80 3.68 .008*

Controller | 2 7046| 3523| 2240 .001*

Task*
Controller

F-value | P-value

8 9420 11.77 7.48 120

*: Significant at 0=0.05

Task AFEAF AE% HAES Figure 73 2ol
Live TV Tasko| A= Convention, Voice Controller’} &
2> MaeZ B4 %1, Record Taski= Controller?}F
o]t zpo] 7t ¢l Th. Share Task®] 739~ Mouse Type
Controller®] AT =7} =4 YEF ™, Web Taske]
7% Voice Controller’} ¢EAHOCE & MIER

224 =30 App TaskJ 4% Mouse Type, Voice

Controller’} =2 A3 22 H4 Ak
ag CIT{ Score
&l 7.4
1.0 63 64 b5
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50 a6
40
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00
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Figure 7. Subject Preference of Task

2.7.2 Subject Preference of Sub Task Controller
Type

TaskE/3 o] WE Controller?] AZ % 2}o]E HY]
93l 16702] Sub Task'®Z  Controllere] th3t
ANOVARZA S HA] &3tk ANOVA &4 A=
Table 59} Zth A4 A3® 4 Ayel FASHI
Record Task 2-1 (P-Value: .290), 2-2 (P-Value: .103), 2-3
(P-Value: .343) TaskE A 2|st WA Taskell Al
As 1o Fr}

Table 5. ANOVA Result of Sub Task Subject Preference

Sub Task | DF SS MS | F-Value [P-Value
(If;VSiITY) 248000 24000 42.000| 000
(%;VST(IT;’) 2 25083 12542| 18482| 000
(ﬁifg_‘}) 2 | 4000] 2000/ 1313 290
(l%zscl‘(’;‘_iz) 2 | 11083 5542 2537 103
(%25&13) 2 7750 3875 1.126| 343
(T§§1f§f1) 216083 8042| 10722| .001*
(Tsal;i?_z) 2 16083 8042|4450 024
(Tf‘j;{;‘;‘;) 2| 3583 1792 0756 482
(TXEE_I) 2 | 27083| 13542 11727| .000%
(T;fo_z) 2 15750 7875 9.873| .001*
(Tzsvff_3) 2| 20033] 100.167| 59.046| 000
(T::lfztl)—4) 2 49750 24875 13.657| 000
(T;:gg’_l) 2 110750 5375 4.049| 033
(Tl:s%-z) 2 | 5333 2667 3.584 .046*
(T‘ngg_3) 2 | 8583 4202 4028 033+
(T;‘Sig_4) 2 | 6333 3167 2145 142

*: Significant at 0=0.05

Sub TasktlellAl &k Apol7b vErst7] wiitel
SNK AFE #2418 Al 3F3ith SNK ARS 24 4
#= Table 63 Z2ow, AR A3 E7t & IF
2 A AZET 9 OF2 BE &5/ ot w4
A3} 5744 9] Tasks Record Taski= Controller?t f
9%t x}ol7F WA 1A ¢F3k o 37}A] Control Type
BF AR A3 E SHoA W IFoE 4

= A



Table 6. SNK Result of Sub Subject Preference

Sub Task

Live TV
(Task1-1)
Live TV
(Task1-2)
Record
(Task2-1)
Record
(Task2-2)
Record
(Task2-3)
Share
(Task3-1)
Share
(Task3-2)
Share
(Task3-3)
Web
(Task4-1)

Convention | Mouse Type Voice

A B A

(Task4-2)
Web
(Task4-3)
Web
(Task4-4)
App
(Task5-1)
App
(Task5-2)
App
(Task5-3)
App
(Task5-4)

TR | W B> ||| W T >
>l || B > > ®| T > W W W W W W
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2.7.3 Task Completion Time

7t TaskHE T8 A

a7 <4

o
F A7 thE ANOVA #2418 214

ok Aot BEYE Pl

‘j%
3%tk ANOVAR-A] A= Table 73 701, Task
(P-Value: .000)2} Controller (P-Value: .002)ell o3l
ofgk A¥z A4 =tk

Table 7. ANOVA Result of Task Completion Time

DF SS MS F-value | P-value

Task 4 | 2651.10| 662.77| 26.44| .000*

Controller | 2 | 3091.83| 1545.91 61.69 .002*
Task*

Controller 8 | 3382.77| 422.84 16.87 .078

*: Significant at a=0.05

FHAI SHAMNE FTF Wl fAbst A
o] Qle HoezF B4 HY dede=
Record Task®l|4] Convention Controller®] <=2 A|3+
o] tE Controller®t} =74 =4 HAE=d o=
Convention Controller®] X273 A&l 3}7g o] A
Wk & o] §310] Tasks F3s7] wjito] =&

e A)

o
o
B~
to
)
rlr
P
o
i
Mo
1%
)
38
Aui

400 37. 3% 5 chel : Sec
A 266
250
126
I = h I
a&0ora Share
C : Convention M : Mouse Type V : Voice

Figure 8. Task Completion Time
3. Dual-Controller Experiment

T+ WA A3 A= Multi-Controller A S $3l
7} Taskell th3all Dual-Controller® A 32 A7 3
t}. Dual-Controller® &}t}9] TaskE 43 & u] 27}
A1) ControllerE =242 0]&3}4 Tasks 3
&= Dual-Controller )02 Ad HAAE 3}
12 A3 oA 7} Sub Task M& AMEAF AT w7} =
< Controller® ZAI}E AMgE3stod 22 A HAAE
AAl BT 2xF A3 AARAAES 12 A3
FHolgd AR sdJolH, AE FAFY =

AR

3.1 Design of Experiment

22} A% Dual-Controller W22 8 =g}
12 A3 skl TasksS 3714 Controller® %
Z- Pgd BARE gE2A AR O 2719
ControllerS ©] 83} TaskE 33} #2jo|t} 1
2k Aol A {Fo% 2Fol7t gl™ Record Task
AL)et 4712 TasksEZ AFE T4 sHeH,
Taskol th3t Controller®] tjQF2 Table 83 #tu}.
Tasko]l 3] Table6oll Al 915l 438 2719]
Controller 25 Z¥sto] Ag 23 sk 23k
A3 FEHTFE 12 A8 wdaA A sk
t}. Table8= 22} 213 Taskel]l thst A3 Controllers]
Ze Yekd ®olH, ZF Taskd 271 Controller
Z% dgto® 74 sk

NN



Table 8. Task of Experiment

Task 1 Live TV
Change of channel Change of volume
D (Task 1-1) (Task 1-2)
Task1-A Convention Voice
Task1-B Voice Convention
Task 3 Share (USB Movie Play)
Hub Entrance Share Pr](;asﬁm
Sub Task Menu Entrance £Ta
(Task 3-1) (Task 3-2) Selection
(Task 3-3)
Task3-A Convention Voice
Task3-B Convention Mouse Type
Task 4 Web (Web Information Search)
Hub Mo Task Text
Menu Search
Sub Task | Entrance Entry
(Task 4-1) Entrance (Task 4-3) (Task 4-4)
(Task 4-2)
Task4-A Convention Voice
Task4-B Convention Mouse Type
Task 5 App (App Selection)
Hub App Game Task
Menu Menu App
Sub Task | Entrance E E Selecti
(Task 5-1) ntrance ntrance election
(Task 5-2) | (Task 5-3) | (Task 5-4)
Task5-A Convention Voice
Task5-B Convention Mouse Type
3.2 Result

3.2.1 Subject Preference of Task Controller Type

Subject Preference®]l T3t Two-Way ANOVA #24]-&

A

sk

=]
24

A3} Task (P-Value:

015)%}

Controller (P-Value: .008)°l tal 23 A3z 24

=3

Table 9. ANOVA Result of Subject preference

DF SS MS | F-value | P-value
Task 3 5542 2771 1.936| .015*
Controller | 2 11.021] 11.021| 7.699| .008*
Task*
Controller 6 63.292| 31.646| 22.106 122
*: Significant at 0=0.05
T A% P B2 Figure 93 #t}. Live TV

jo
Taski= Controller T]FZF -F2] gtk Fo](P-Value: .334)
= AR 9kgko ™| Live TV TaskS A 2] 3t Share,

Web, App TaskollX &t Az 4 Hrh
Share, App Task®| 4] Convention — Mouse Type ==
3ro], Web Tasko|A4]+= Convention — Voice F 0]
ARG AR FHA w2 HAFE A =

sg 60 58

T
B
a1
i ' i a v oM v
! -
Live TV Share Web

V-C : Voice -> Convention
C-V : Convention -> Voice

ﬁ (=

App

C-V': Convention -> Voice
C-M : Convention -> Mouse Type

Figure 9. Subject Preference of Task

3.2.2 Subject Preference of Sub Task Controller
Type

Sub Task™® AFg-AJo] £ Pairwise T-tests A Al
319 t}. Share, Web, App Task®] Hub Entrance®} 7
o] $7}A] Controller A ZT o] FAH 79 H]
e gu7t g7l wiEel] wAeA Al AT
T-test 4] ZAY}+= Table 107} 2t}

Share (Task X273 A1) Web (Task Text 2,
A4, App (A9 ZhelarE] <), Task App 2 3)
A et Az 24 Hdo AR AEET)
%2 Controller:=" Share (Task 3-3: Mouse Type), Web
(Task 4-3, 4-4: Voice), App (Task 5-3, 5-4: Mouse
Type)= 4 HATh

Table 10. T-test Result of Sub Task Subject Preference

DF gifrence L PVl
(T?;E;Z) 11 2.125 2.147  .045%
(TXS_” 11 3.750 5789 .001*
(T;ZJISEA) 1 2.500 3416 011*
(TQIE?&) 1 1.250 2758 .028*
(T££§-4) 1l 1125 2553 .038*

*: Significant at a=0.05
3.2.3 Task Completion Time

Z} Task A et S EE T-tests 2
X
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0173
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App

V-C : Voice -> Convention
C-V : Convention -> Voice

C-V: Convention -> Voice
C-M : Convention -> Mouse Type

Figure 10. Task Completion Time

4. Triple-Controller Experiment

32k AFe  Triple-Controller® 74 ¥ 3it}.
Triple-Controller= 3Fe] Tasks A gell o] 2+
71 & 3714 ¢ Controllers T2 02 A3t
Aoz Ad AA "t 1a A8 A9E V)E
ox A4 stk 12 AF AFgelA AR W
%7} =& Controller”} 3t Taskel| 3712 FA%
Taskel] th3lA 5t Triple-Controller A% F+Ao] 715
317] wlito Web, App TaskE 33} A3 Task® A%
stk 32k Ao Folsh A= 1,22 A9
YU oo, Aunt A3 & g U x

Aoz Al sl

4.1 Design of Experiment

A& Taski= Web, App Task 27FA| 2 4 3}51 0
o, ZF Taskd 2919 A9 ditew HA w3l
Sub Task®™ Controller U|Qt2 Table 113 #on, %
SR E 1,22 439 53t

Table 11. Task of Experiment

Task 4 Web
Hub 1\\/?2 i)u Task Text Search
Sub Task | Entrance Entrance Entry (Task 4-4)
(Task 4-1) (Task 4-2) (Task 4-3)
Task4-C Convention Voice 1\,/1{;326
Task4-D Convention h%ggze Voice
Task 5 App
Hub App Game Task
Menu Menu App
Sub Task (]"f“;lg(alsl‘f) Entrance | Entrance | Selection
(Task 5-2) | (Task 5-3) | (Task 5-4)
Task5-C Convention Voice h%g;ze
Task5-D Convention 1\%31;26 Voice
4.2 Result

4.2.1 Subject Preference of Task Controller Type

Subject Preference®l] T$F Two-Way ANOVA 45
AAl & B4 A3 Task (P-Value: 0.038)9)
Controller (P-Value: 0.000)°] thal] 23 dy=z &
A Hon, AEage A okskth 4 A
7H= Table 129} 2T},

Table 12. ANOVA Result of subject preference

DF SS MS F-value | P-value

Task 1 38.281| 38.281| 34.438| .000*

Controller | 2 5.281 5.281 4.751 .038%*
Task*

Controller 2 11.281| 11.281| 10.149 .060

*: Significant at a=0.05

B v]a Al Web, App Task® Task4,5-C tjet
=

]
Controller %32 Task4,5-D ©Qt Controller 3o
g @ HAsrz 4 HeloH, 24 Ays

Figure 118} 2t}
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Figure 11. Subject Preference of Task

4.2.2 Subject Preference of Sub Task Controller
Type

Sub Task® AlExF NS E7}F £2 Controllers
k7] 98 T-tests Al At EAHT Web
Task 4-45 AlQIst Y= Tasks EF 72313
om, ¥4 A= Table 137 2o}

Table 13. T-test Result of Sub Task Subject Preference

DF jifforence | P-Valwe
(Tgff_3) 1 4750 7333 .000*
(TXSL) 11 0375 0753 476
(T£E§_3) 11 3.250 7172 .000*
(T£E§4) 11 1.625 4333 .003*

*: Significant at 0=0.05
Sub Task A& %= #2] A] Web (Task 4-4)5 #| 2| 3+

UmA) Taskel tialA frold Anw BAo] H9l
o

4.2.3 Task Completion Time

FYAIZF F AT} Web, App Task B+ 2 st
Ay B4 9 ow Table 149} 7o} ¥4 Ay}

Web, App Task & 12} ©j¢t Controller %<
TP AITO] Fe Ao R YET

Table 14. T-test Result of Task Completion Time

Average

DF difference t P-Value
Web
(Ta\S}‘S‘"C 1 8.902 4502 .003*
Task4-D)
Web
(Ta\S,kSS'C 1 1438 2520 040
Task5-D)

*: Significant at 0=0.05
4. Conclusion

2 A= Smart TVEY Taskel wWE Controllerol]
st A8 H7HE sl flgk AToltt Smart TV
£ Control¥rel  SloJA  Taskell waEtA X
Controller®l] W&t A7} A3 8= Controller=
oA E B4 3131, F7F4 S Z Uni - Controller,
Dual - Controller, Triple - Controller®]]l t3st H7}5 2
Al eFiYk. A8 A3 Taskoll wehA AMgAEo] A
33t Controller’} 242t th2 A 4 ¥glow, &
A Taskell tsixE 27F<18] A& 3= Controller’=
e Ao® ¥4 HSl. Convention Controlleri=

)

AR E 1= 104 76] ]
o% HQY ol w@edt 342 53 & u Hot
key '$21Q1 Convention Controller® W2 Z2}3}o]
H3t= TaskE FF 7bssty] "oz 4"
=g 71%29] Smart TV 7]l @2 Uni-Controller A
£A H7F AT (Lim et al, 2012) A3} FAFSE 2
I2 4 HSYh. Mouse Type Controlleri=
Convention TypeS.Z olo]Fo|y A€ tjjeto] E-2
Fol A AdeEs)ok sk TaskollAl 2|8t o=
A Hlth HAPBHOZ CurseE 3ol =HYF7]
ol ofe] dAE AAA F3, Aol FHFHE
Z}Z 9l Feedback®] AlZH o2 HOJ
At o7 o)lFdfA TaskE 3 & 5 7] u
o Convention Controller H.TF 3 A|ZF Z1H of A
23 432 B4} Voice Controlleri= Live TV
2} Weboll A9 Text YF TaskolA 2 AZEZ
4 HATE Text Y82 Convention, Mouse Type
Controllero| A= At 22 VoiceRth 71 F3YAI7H
I YA oA Bgetn gdHst 725 2
I Q7] el AzaEkA g AowE 4 EHAATh
3 Live TVIAE ©@ed Ao A
Control®] 7}&3l7] wl&e A3sh= Roz #A
3tk Task 529 & X3S Controller ¥4 A3}
= Table 159} Zt}.

oot & M



Table 15. Result of Controller and Task Analysis

Task Controller
Change of
channel, Convention, Voice
volume
Hub, Mem Convention
Entrance
Text Entry Voice
Search, .
Selection Mouse Type, Voice

& X3 slojof $r}t. Mouse Type Controller™ -

S BP0 Web 7|4 Task®] Text §E ofA
2 3 ANIER BXol Hrd yE
Controller 2.t} &3 &o|%] X3t Aoz HAE A}
Task S4de] W& A3 Multi-Controller 32 Table

163 2t

Table 16. Result of Multi-Controller Analysis

Live TV Task &2 7Z-$ol& Task AAS w3
ExE 8 o# 7}A| Controllers AME3H= 21
ot A #A <2l Hot - Key W42 Convention Controller
2} Voice WS A3 e Aoz A HIlth
Live TV Task®l| 41+ Dual - Controller %] B T}= Uni
- Controller ¥2Jo] ] g¥Aolx, AEZ % T3+ =9t
owu, o]y et FEE £ Alde HXstn
32 7}A] Controller®.t} 37}x] 9] w3k w2 9]
Controller’} &¥Aolgt= A& T
Web, App Taskol| A= Task S & vl I
st u7}A] = Convention Controller’} &

A FHTh ol W AYE

Convention Controller®] W37 24 11hslA] o] Fof
A7) wiel @ ARgAEC] Muste AoE
2] =3t} Share, App Task®] Z 2 1#L AelstrL}
Apps AYA7I= A= W o8 7HH
Contents z°l sttE Medof sh= ZA|o]7] wlF
ol Convention Controller®] W3&7|E o] &3t Xen
t} Mouse Type ControllerE ©] &3t €3t HAE
ShHe) Melsti= Aol gy oz FAHQT Web
Task®| Text §1¥ ©AY A2 A] Voice Controller”}
7t Asste AoZ #4] HAEH olE Textdd
Al Convention, Mouse Type Controllers 43 37 ]
EdET FPrgte] o8 Ay wWEdd Fo=E
[ER=054=1

Smart TVS] 7]5o| wet d¥g &7/ & 5 Sl
719 @<=t TVZ] 52 Uni - Controller”} & ¥} o]
), 7]1E9 JlsRt 533 ofy FIIGAE AA
i= Task (Share, Web, App)i= Dual - Controller”} & 2}
2l oz yebgth =3 FUd Task YA =
Controller®] Az %o]A 3t7}A] Controllerito] o}l
52 Controllers A& 3= A o2 YERS T

JH Y A Ao upE 37149 Controller Type
< AR Smart TVel A& 37lel= ofe] 714 o ¥
ol HmErh £ AFelA AEIWH 37449
ControllerZ Smart TV 7]¥+e] 27}A] ControllerE ©]
43t Dual-Controller A E doF b 7]E2 2
715 s3] &322 Convention Controller} Web”]
vt 75 o] azdoldA, thE Smart TV 7|5

2]
ot vnE =2 AIEE Xl Voice Controller

Multi-

Controller Task Type

Uni-

Controller LiveTV

Dual-

Controller Share, Web, App

Triple-
Controller

o] EAstt. dE Eo] HwY FERY4 gE
Controllerg°] SQIth. 7k wlw FxTo] ofd
Task S e HWF Fx9 UE o5 A
Controllerg A3 Wo] F7iste] =5 ATE 2
& stthd Smart TVE ATsel oA @S =&

o] & £ & Aozt Az,
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