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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 experiments.
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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e Aew FAETH(Paul, 2012).

AAY] Smart TV 712 TVel Hj3)] thekst 7]%_%
WEs SeketAY ookl Vs
E] Smart Phone 4 PColMTt 7Fs3lH Web %< 2 E]X]

H Contents®]l tgt o] £o]3] Fch(Shin et al., 2013).
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IsEs 8o A EAVF FmE Aotk
Smart TVE Fx41 TAE oldlsta, thaFst #H2
Hg Tl oy 7HA olgr=el e A s 43
Controllerel] tigt tigk A|A|7} o]Fo]zfo} 3t Zo|tt,
# Smart TV Controllerol] #3F A7} vpeksiA
AL = FAlolth 71¥E TVE Remote Controlleri
Tt o}l Voice, Mouse Type, Gesture 53 Smart TV
Controller?] tj¢to® ksl A7} 3PxE 1 om,
Voice Type Controller7} B &2 A3 %7} £ o2
24590tk (Vatavy, 2012). 53+ thF3t ControllerE A

4-3}1+= Multiple modalities®ll tj3t 7ido] &aksar lch

Multiple modalities® 3hte] A& theFst ControllerE
o] gato] & 7153k WAl 07 M, 53] Voice Controls 9
3 7% Adoje] AT 7] Ete] #iks] o] FolX| 1 gtk
(Stivers and Sidnell, 2005). &3t GUI 7|9+¢] Map 314
ol 442l tiekst 7l sEe] gt Controls 38 w Pen/

Voice Controllerel] ti3t AFEA] A% X3 = ch(Oviatt,

1997). 18 B /firbEe] 449 Multi—Control
NAELS A708kar Interaction®] &3S Aweta QA vk
Controller A1) 7% Fx10 7 Qs ] AHSE L §IA|
o, M AAE Fof| Lgvlo] AnkglE o] 2853
tF(Bolt, 1980). Multi—control2] A|A~EI¥ERE olu2} ARE-R;
dol] #3t A% HEE o] gkom, Speech® Pointing
wrlo] b= A4 A A9k ok v AEE Fet
A7} of™, 543t Task(Map 3FHoA2] Ar &)
A 2AE ABE At @Al A (Oviatt, 1999).
< MMCHIZFa 7 9] =:= Multimodal human—computer
interaction®] thg o] =ow, 74 WE Controllerd]
ojgk A7+ ek &) 2= 3 ik Gesture Control W
213} audio Control W2l &t vlw A7} AP ek
(Jaimes and Sebe, 2007). 121} o]¢ AFE = B3}
I, Multi—controlo|gh= 212 374s] H3al7] wjEol Al
of A-gsh= Foll ofelwo] QL AF 7sel W& 23

#Q1 Controller %38t @2}x]7] wla o]t} (Obrenovic and
Starcevic, 2004). T3] TVO] 715w AR o7
2] Smart TV 5343 76& G824 0% AHEah] sl
9 7S Tk FYelA F 7 o) Controller
= sl A ARg-3+= Dual—Controllert} 71 ©]4+¢] Con—
trollerE E&24 % AM-3l= Controller 2A7} H Q3
Zi0]11, Multi—Controller 42 Visual 7|REe] A& &
HAHY Aolgh= A+ A3x Itk (Karray et al., 2008). F
7FH 02 Smart TV 7]&°l W& 7] Controller 2 Mouse
Controller *21¢] v]me] st AFE o]Fo] F O}, Uni-
Controllerel] T3t A wko 2= thoFst 7]%52] Smart TV
2] @349l ControllerE Zrol7]oll= A e] SITH(Lim
et al, 2012).
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2. Uni-Controller Experiment
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Controller®] A4 H7F A¥S AASIYE Uni—
Controller 232 TaskEs & u 3t 7}x]9] Con—
trollerits ©]§ste] TaskE Fsh= A2 7t Task &
Ao wE st 45571 %2 Controller Type= 1Ho}s}
7] {13l AAlsksitt.
2.1 Design of experiment

12+ Aol 59 W= 37F4¢] Controller Typed} 57F
A1¢] Task® /ﬁxé 3k ‘;} % W4e 37HRE SIS
™, Taske] T34 A _:_(SUbJeCt Preference), Sub
Task AFHEAF ﬁEJ_(Sub Task Subject Preference), 5
A 7H(Task Completion Time) S =4 39tk As e
774 Scales o]gsto] A3l om, WMFES Table 17
2t

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

Controllert A Smart TVl 7} @o] AFE-FH a1 9l
+ Controller F°l 37}<& A93lglct. A WA Con—
troller+= 7]£9] TVelA AMEEHWE 493 Typed 717}
9l Controller (LG AF] AKB73756509) ©]tt. S+ HA|
Pointing Type Controller= LG wjiZ 8|2 124 0 2 4
Smart TV 3Pa¢] CursorZ| &A1, Controller«l =4
of wet Cursore #o] ol3stH, &2 HES &3l dshe
71%5S 38 &= 9= Air Mouse #2 7H'd 2] Controller
ojt), vt 2 34 07 Control®] 7}Fs$F Voice Type
Controller (MS Kinect) & €32t} Voice Type Con—
trolleri= S7714Ee] HHEoE 73l 715S L = Q=

Controllere]t}.

2.3 Task

Task: AFHEA HIE 2AVS Ea) AAstick A Smart
TV A%l #aEe AEES] 7le ZAME AAlete] &
97HA] 7)1%5& &3k, 73 ScaleZ AEA S T4
AEA] A T AA Smart TV AFFAES o2 AL

Hiko] et AES A oM, ANOVA F4E AA8
Atk ANOVA 4] A%} Task AFSHIEZE f-ol8 Avbs
s & 9otk (p—value = 0.034). & 97F4] Taskel &t
Student-Newman-Keuls A 48 A3 0H, A
T G A9 15 k9] IFe R EAEIh w4 A
¥ g AFERIE 5 o]de] 9] TaskE A3 Task®
788k th A4 % Task: Live TV, Record, Share, Web,
AppE F 57F#o|H, &4 A= Table 28+ ).

Table 2. Result of SNK analysis

N 1 2 3 4
Record 26 | 5.038
Web 26 | 5.615 | 5.615
Apps 26 | 5.846 | 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
Significance value 036 | 024" | 1.000 | .154

*: Significant at a=0.05

TaskE 2] 7§9] Sub Task@ A% o] Qlh A3
Sub Taski= TaskE F33t7] Sl AX = #4o dAE
i o] & 319] Taskolth

Live TV TaskellX= Al W47 &5 24& Sub Task
2 At Live TV Task® 532 t}E Task®} vlal
IS w Aujdor o] stk Holt)

Record Task+ Smart TVAS] W HAAEE By &4
I 2 S o eF E3}8ki= Taske]th Record Task®] Sub
Task:= Live TV 3PHAeA Hub 34 (Figure 1) 2.2 %
2, Record ™47 (Figure 2) 2 2] & &7 2 7% ook
=3}e] A Z FASFSITE Record Task® 532 Hub 3}
Holl A Record M2 Aste] TV BAEE Bl Ash=
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Figure 2. Record menu
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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)
Hub entrance Record Task
Sub task (Task 2-1) menu entrance | program selection
(Task 2-2) (Task 2-3)
Task 3 Share(USB movie play)
Share Task
Sub task HaE)aSEt;*?rll)c ¢ menu entrance | program selection
(Task 3-2) (Task 3-3)
Task 4 Web(Web information search)
Web Task
Sub task enIt—Ir;lrt;ce menu text Search
(Task 4-1) entrance entry (Task 4-4)
(Task 4-2) | (Task 4-3)
Task 5 App(App selection)
Hub App Game Task
Sub task entrance menu nenu lapp
(Task 5-1) entrance entrance selection
(Task 5-2) | (Task 5-3) | (Task 5-4)

o} Bt A8 33.9(£4.95)Al0]H, Smart TV H+ Ab
713 3.4(£1.21)d0)]lt) o] EF Smart TVE
2hsto]| glo] AAA, A Folrt Sl AFRFER 7Y E

2.5 Experiment environment

B A3 o] W+ Wireframe Software & Mockup #|Z;
Tool?l Axure RP Pro 6.5 W& AHg-3te] Al&s1ict
2RI AFS J8) ARk 7P Holgk fAakek A
S IRt 28 ARkl TV A #4891 1501x
2 AAskAt) ¥ Abg¥ Smart TVE 47—inch 3bd
© 2 IAgAke} TVeRe] #H# 2] A 165~220cm Aol
¢l (Kiyomi et al., 2009) 195cmz TFA3atich 232 9
F&52 Figure 63 #th

J

|

2.6 Result
2.6.1 Subject preference of task controller type

Subject Preference®l] ™3 Two—Way ANOVA 4
A= Table 48} 2o M, Task (p—value: .008) ¥ Con—
troller (p—value: .001) o] t3t F-2]3t 2}o]7} = A Y
Elgtom, w82 foshA] ok Ao s gt

Figure 6. Experiment environment

Table 4. ANOVA result of subject preference

DF SS MS F-value | P-value

*

Task 4 | 2320 5.80 3.68 .008

*

Controller 2 70.46 35.23 22.40 .001

Task” controller | 8 94.20 11.77 7.48 120

*: Significant at 0=0.05

Task AMEA}F M5 E 3
TV TaskelA&=

##2 Figure 73 2t} Live
Convention, Voice Controller”} & Al
IEE 499, Record Task~ Controllerz} 2] 8t %}

o]7} $1At} Share Task®] 7% Mouse Type Controller
o HZ %7} =7 ‘JrEP/LO‘I] Web Task® ¢ Voice
Controller’} 4E# o7 2 M3 =2 BAF} App
TaskA 3-% Mouse Type, Voice Controller’} 2 A%

A= ATk

90 Cr2J: Score

8.0

74
68 6.9
7.0 636465
59
6.0 55
50 45 46 45
40
30
20
10
0.0
Live TV Record Share

C: Convention M: Mouse Type V: Voice

Figure 7. Subject preference of task

2.6.2 Subject preference of sub task controller type

Task EAe] W2 Controller?] A3 % x}o]E ®7] g
&l 16712] Sub Task'®Z Controllere] ti3h ANOVA
A& AAEITE ANOVA 24 A3 Table 594 2t
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AA AsE 4 A3t FAFHA Record Task 2-1
(p—value: .290), 2—2(p—value: .103), 2—3 (p—value:
.343) Task® A3t AA| TaskolM 23t A35 Ko
FATh

Table 5. ANOVA result of sub task subject preference

Sub task DF SS MS F-value | P-value
(IT‘;ZE F{) 2| 48000 | 24.000 | 42.000 | 000"
(IT‘;;‘(’ ?é) 2 | 25083 | 12542 | 18482 | .000°
(%i:ﬁozrfll) 2 4000 | 2000 | 1313 | 290
(ﬁﬁﬁozrfiz) 2 | 11083 | 5542 | 2537 | 103
(le:lc(ozr%) 2 | 7750 | 3875 | 1126 | 343
(ngfge_l) 2 | 16083 | 8042 | 10722 | 001"
osay | 216083 | soa | adso | o
(T:ST Sa) | 2 383 1792 0756 | 482
(Ta\;YfZ_I) 2 | 27083 | 13542 | 11727 | 000"
(Taﬁeﬁ_z) 2 15750 | 7875 | 9873 | 001"
(Tagfz_3) 2| 20033 | 100.167 | 59.046 | 000"
(Ta\;‘{f'j_ | 240750 | 24875 | 13657 | .000°
(Ta?l? 1;_1) 2 110750 | 5375 | 4049 | 033
(Ta?l? Ig-z) 2 5333 | 2667 | 3.584 | 046
(Ta‘:‘lfg_3) 2 8583 | 42092 | 4028 | .033"
(Ta?g- o 26333 3167 | 2145 | 42

*: Significant at a=0.05

Sub Task Wellx] 2]k 2to]7F vpebsk7] mifel SNK
AR B8 AAEITE SNK AR #4] A3k= Table 63
o, AMgAF ATV w2 IR A, ASEr B O
< BE #5383tk &4 4% 57149 Task 5 Record
Taskt Controller?t 8] st 2fo|7} AR kgkor, 3
7}4] Control Type B AFEAF AS % SHA] W 1
FOE A ET

Table 6. SNK result of sub subject preference

Sub task Convention Mouse type Voice
(If;ZE ?1/) A B A
(%;ZE ?;) A B A
(o) B B B
(ﬁiﬁ(’zrfiz) B B B
(legliozr%) B B B
(Tz?shl? 31 A B B
(TSShI? 32) A B B
(Tsshka 33) B A A
(Ta\g(eZ-l) A B B
(Ta\;fz-z) A B B
(Ta\s;\{fg%) B A A
(Ta‘leﬁ-@ B A A
(Ta?l? 50 A B B
(Ta?l? 52 A B B
(Ta[slf %3 B A A
(Ta?lf 54 B A A

2.6.3 Task completion time

7} TaskEZ F3 A% Aol AIHS Hlwsh]
98l Azl ik ANOVA #498 24890tk ANOVA
BX Ayl Table 73 221, Task(p—value: .000) 3}
Controller (p—value: .002) ol thall f-2l3t A2 FX=

2

FHARE SHAME T Do} AR BEA
U Aow FAHT #44d3= Figure 87 2tk
s
S|

o
i
=
D
(@]
o
=
[aN
—
aQ
w
@,
=2
R
®
o
j)
<
@D
j=)
=
o
=
e
(@}
jn}
=
=X
o
1o
S

A zko] B2 ControllerBth 4 A H &= o]
Convention Controller?] 273 Al 3150 HlEk7)

o] 8sto] Tasks FAsH] Wel £ FHARO] 48

o)
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Table 7. ANOVA result of task completion time

DF SS MS F-value | P-value
Task 2651.10 662.77 26.44 .000"
Controller 3091.83 | 154591 61.69 002"
Task 8 | 338277 | 42284 | 16.87 078
controller
*: Significant at a=0.05
400 B3l Sec
35.0
300 266
25.0
200 15 6188
15.0 14
10.0 I i
50
C oMy iN I- iﬁ

Live TV Record Share

C: Convention M: Mouse Type V: Voice

Figure 8. Task completion time

3. Dual-Controller Experiment

T WA Ado| A= Multi—-Controller 4385 &l z
Task®l thall Dual—Controller 2 A& A5}, Dual—
Controller& sh}2] TaskE 3& w] 2714]¢] Controller
5 #8072 o]g3lo] TaskE 433H= Dual—Controller
W oz A AAE 313t 13 AgolA z+ Sub Task
H2 AR AF %7 52 Controller?] A3E AR5
22k A3 AAE AAEeIch 2a 3o ) ddEAEe 14
Aol ol I AFAET FUJoH, AF FA x

ARRSE s

}L

3.1 Design of experiment

22} A8-& Dual—Controller W4 0.2 3= glt) 12+
Ao slue] TaskE 3 714 Controller® F2-3H
HAlyl= o2 A A2 tE 2714 9] ControllerS ©]-8-3)o]
TaskE Fash= WAolth 1+ A3 A3 {2 2po]7}

ANE Record TaskE A|&J8t 47012 TaskEz AdFS
T8k o, ZF Taskell tigt Controller®] the2 Table
83} 2t} 7+ Taskell thsll Table 604 A9l 150l 43
2719] Controller S Zetele] A8S Jsysisict 23k
AR F5 wigE 12 A8 sYstA AAskick Table
8% 272k /.‘jlf?j Taskell tigt 23 Controller?] -5 e}
W Folr, 7} Taskd 2709] Controller %3 tjeto g
g3kl

Table 8. Task of experiment

Task 1 Live TV
Change of channel Change of volume
Sub task (Task 1-1) (Task 1-2)
Task 1-A Convention Voice
Task 1-B Voice Convention
Task 3 Share(USB movie play)
Sub task entrance p ) 8Ie
(Task 3-1) entrance selection
(Task 3-2) (Task 3-3)
Task 3-A Convention Voice
Task 3-B Convention Mouse type
Task 4 Web(Web information search)
Hub Web Task Search
Sub task entrance menu text earc
(Task 4-1) entrance entry (Task 4-4)
(Task 4-2) | (Task 4-3)
Task 4-A Convention Voice
Task 4-B Convention Mouse type
Task 5 App(App selection)
o | A | Game | T
Sub task entrance ) Pp
(Task 5-1) entrance entrance selection
(Task 5-2) | (Task 5-3) | (Task 5-4)
Task 5-A Convention Voice
Task 5-B Convention Mouse type
3.2 Result

3.2.1 Subject preference of task controller type

Subject Preference®l] thdr Two—Way ANOVA 45
AT B4 A7 Task(p—value: .015) 2+ Controller
(p—value: .008)°l diall F-2jst Aotz EA=HoH,
2] A3}= Table 99F 7).

T AE % Ho 42 Figure 93 o) Live TV Task
+ Controller tjQEF 218k 2}o] (p—value: .334) = A4
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3HA] ko Live TV TaskE #9]3t Share, Web, App
TaskellA -3 A3z #4 % QlTh Share, App TaskelA]
+ Convention — Mouse Type Z%©°], Web TaskollX+
Convention — Voice 0] AFE-AF Ao % SHAA 52
AR FAE A

FoJeHA] k2 AE B4 F T} Web TaskollAi= Text
Task?} 917] W&ol ControllerE AFg&ol 9lo] 3|7}k
Zpo]7t Wol ti= A o7 FAHY #4439 Figure 10
g =

Table 10. 7-test result of sub task subject preference

Table 9. ANOVA result of subject preference DF | Average difference t P-Value
DF SS MS F-value | P-value Share 1 2125 2147 045"
o Task 3- ) : ’
Task 3| 5542 2771 | 1936 | 015 (Task 3-3)
* Web *
Controller 2 11.021 11.021 7.699 .008 (Task 4-3) 11 3.750 5.789 .001
Task™
6 | 63292 | 31.646 | 22.106 122 Web *
controller (Task 4-4) 11 2.500 3416 011
*: Significant at a=0.05 App X
(Task 5-3) 11 1.250 2.758 .028
App %
o e Ers Score (Task 5-4) 11 1.125 2.553 .038
80 76 76 —
o 69 *: Significant at a=0.05
6:0 58 60 58
o 41
40 100 o o Sec
3.0 |
20 35.0
10 M Cv M Cv v 30.0
oo i L W 25.0 4 218,
Live TV Share Web App 200 17.017_3 17‘215.7 .
C-V: Convention -> Voice V-C: Voice -> Convention 150 8
C-M: Convention -> Mouse Type C-V: Convention -> Voice 10.0
50 oM cv M cv oM cv
_ 0 H e ﬁ e
Figure 9. Subject preference of task T LveTv Share Web App

3.2.2 Subject preference of sub task controller type

Sub Task® AFEA]o] £ Pairwise —testS A+
t}. Share, Web, App Task®] Hub Entrance8} o] 3+ 7}
Z] Controller AAZRE o]Fo)xl Z-¢- v]we] ou|7} §17]
ol FA oA AL EHITE Ttest w4 AF= Table
107 )

Share (Task Z=Z 73 M) Web(Task Text 919, 7
A, App (Al FHelarg] X181, Task App ) A Felgk
Az BAEY AMeAF AEE7 %S Controllers=
Share (Task 3—3: Mouse Type), Web(Task 4—3, 4—4:
Voice), App(Task 5—3, 5—4: Mouse Type) 2 4%
At

3.2.3 Task completion time

7} Task A1zttt tl-& 8% —testE HAIBIITH
TN A A} Web TaskE #1213 BE Taskel sl

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

3z} 2382 Triple—Controller 2 1A% 1t} Triple—
Controlleri= 312] Taskd F3ste] glo 47] th& 37}
A€} Controllers A4 02 AM&eh= Zo® AE A7
9] tijke 12k A3 A#E Veor AAsiqict 14k A
3 Ao AREAF TS E7) =2 Controller?} $F Taskoll
3NZ 4% Taskel thaiA7t Triple—Controller 28
o] 7Fs3l7] wlio]l Web, App TaskE 3% A% Task®
A7kt 3 A el Folsh A dxb= 1, 23 A3
U olglon, vt A 7 g TS 2ow
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AN,

4.1 Design of experiment

A8 Tasks Web, App Task 272 st on, Z+
Task® 299 28 tjeto g AA . Sub Taskd
Controller ¢k Table 113 #on &M= 1, 23
AE T} Fdsiet

Table 11. Task of experiment

Task 4 Web
Web Task
Sub task enIt{r;lrlzce menu text Scarch
(Task 4-1) entrance entry (Task 4-4)
"/ | (Task 4-2) | (Task 4-3)
Task 4-C Convention Voice Mouse type
Task 4-D Convention Mouse type Voice
Task 5 App
Hub App Game Task
menu menu app
Sub task (%231?2?61:) entrance entrance selection
(Task 5-2) | (Task 5-3) | (Task 5-4)
Task 5-C Convention Voice Mouse type
Task 5-D Convention Mouse type Voice
4.2 Result

4.2.1 Subject preference of task controller type

Subject Preference®] ti$t Two—Way ANOVA #4&
AAEAet 4 A3 Task(p—value: 0.038) 2} Con—
0.000) ol il f-olst Aoz A= 9l
WHAEEA] Qkokth. A A= Table 12

troller (p—value:
o JeAg-e

9}
Table 12. ANOVA result of subject preference
DF SS MS F-value | P-value
Task 38.281 | 38.281 | 34.438 000
Controller 2 5.281 5.281 4.751 038"
Task 2 | 11281 | 11281 | 10149 | 060
controller

*: Significant at a=0.05

A4 vl A Web, App Task® Task 4, 5—C thet
Controller 232 Task 4, 5—D ti¢t Controller Z3to]

gl S Aarz B4E o B4 Ad= Figure 11
2.

9.0 CHR|: Score

8.0 8 74
—

7.0 e 6.4

6.0

5.0 44

4.0
30
20
1.0

0.0

Web App

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

Figure 11. Subject preference of task

4.2.2 Subject preference of sub task controller type

Sub Task® AFEAF A5 57} & ControllerE 2H7] £
#ll —testE AT 4] A3} Web Task 4—4F #|¢]
st U] Taski B o3l en, &4 Ay= Table
133} 2t}

Table 13. 7-test result of sub task subject preference

DF | Average difference t P-value
(T;S)Yfz_3) 11 4750 7333 | 000"
(TQSS a1 0375 0753 | 476
Tkl 1 3250 7172 | 000"
(Talslf Sy 11 1.625 4333 | 003"

*: Significant at a=0.05

Sub Task A& % #A A] Web(Task 4—4) & A|9]3t 1}
WA] Taskel tisir £ Aztz F2jo] ¥},

4.2.3 Task completion time

YAZF B4 At Web, App Task 5 23 232
Table 149} #t}) 24 A3} Web, App Task

¢l Controller %8re] F8ix)7lo] o 7o 7

H
i
R0
=



526 Jeongil Yu - Seong Min Kim - Jae Ho Choe - Eui Seung Jung

J Ergon Soc Korea

Table 14. 7-test result of task completion time

#]Ql Controlo] 7Fsél7] m&el] HAash= 7

= Ao® BAHA
t}. Task 54l W& A5 Controller -

7o
4 A3= Table

DF Average difference t P-value

— 159 2.
(k¢ 1 8.902 4502 | 003"
Task 4-D) Table 15. Result of controller and task analysis

Web Task Controller
(TaiI;SS-C 11 1.438 2520 | .040° Change of channel, volume Convention, Voice
Task 5-D) Hub, Menu entrance Convention

*: Significant at a=0.05 Text entry Voice

5. Conclusion

£ A= Smart TV Taskell W Controlleref tht
AR 7S s 8 Atolth Smart TVE Controld
ol 2loJA Taskell whebd F= Controllerdl] wheba ARE2E
7} A%sk= Controller= FSRIXE #4311, F714 0
= Uni—Controller, Dual—Controller, Triple—Controller
of thst B7HE AAGleh AF A3 Taskell webA AR
AF50] A3 38l= Controller7} zHzt th2 A B 5o,
E74 Taskell tsiA= 2714¢] A5 8= Controller’= $)
= Aoz E45th Convention Controller: e
Live TV Tasktt Task "7 9] IgolA 22 o=

HelFa glom, west Baol} ARH BAE 59

DLt o ot

< 8% 9] Hot key %212l Convention Controller& Hf
2 2431 st TaskE 78 7Fs3l7] W o= =4
o), T3k 7159 Smart TV 7159 W& Uni—Controller
AR H7F A5 (Lim et al., 2012) Ao} FAMS Az
FA15 2t} Mouse Type Controllers Convention Type
O 7 ofo]Fo|i} g tijlo] WS FFoflA AMesof sk
TaskellA] f2lst Aoz #AEA. A34 22 Cursor
£ shdel "5 wiiel ofe] dAE AXA &, ARl
o] F8sh= F& ol thell S22 <1 Feedbacke] A2 o=
Holn k= X O & ol 53X TaskE T8 T W71 o
o] Convention Controller Bt} S=3AIZF Swlo] A -2
sk Ayg A EE Voice Controlleri= Live TV Web
o529 Text §J8 TaskolA 2 A== #A4HUh
Text Y& Convention, Mouse Type Controllero A=
A2 02 VoiceRHTF 71 F3AIINE o bAoA o] B33
sta s 72E X3kl Q7] wiel dEskA] ¥ A

o7 BAESIE T Live TVelX = dedt 2419] A#

Search, Selection Mouse type, Voice

Live TV Task #2 7-f-oll= Task AHA] @<=t H3
2 Q3] o8 714 ControllerE AMF3H= ARt} 2744

Hot—Key 219] Convention Controller 2} Voice 2]
MZeh= Aoz EAHR) Live TV TaskolA+= Dual—
Controller W2 X thi= Uni—Controller ¥2]o] T g 3}& 9]
I, AZE S ko, o wed TS 7 Al
Bstar, oje] 7}A Controller®t} 3t 7}x 9] wha=3t 1)
21| Controller’} &¥8olgh= A& & 4= Slt} Share,
Web, App TaskolA]= Task 53S 93k oy 219 8
w]7}4]= Convention Controller”} &34 02 2%t}

o O

2

| A
o= Aow ¥A5T) Share, App Task?] T2 73S
AestAY Appe AAA7)E DACAE e oy 7t
A Contents Z°ll shtg AEalof = FA|o]7] wiiel
Convention Controller®] ®#3F7]& o]&3F HEIR T} Mouse
Type ControllerE ©]8-3dto] ¢sh= S35 el d=s)
= Zo] gyH oz BEAEQTE Web Task? Text 4
A A A Voice Controller7} 718 Assh= Ao
A E Q= o) Text 948 A] Convention, Mouse Type
Controller= 8 #7g 2] Bz FaAzlo] e de]7]

ol Ao 7 Yeyit

Smart TVE] 7|5l &} 35 &7 &
g<=3t TV 7]%5S Uni—Controller7} &3#o|n, 7]|&2)
e Rty B3¢t o] 3 9dAE AX= Task(Share,
Web, App)+ Dual—Controller7} &3#¢1 2107 vtepst
o} w3k =U3 Task UA2FE Controllers] A3 EofA
st 7}4] Controller®te] obd FE221 Controller = A3 3k
= Ro® YER

e A Aol W 3714 9) Controller Types &
- Smart TVel Agsl7]ell= o8] 7k« ofggo] FAupEch
2 Ao HAEFA 3714 9] Controller 5 Smart TV
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714ke] 27H4) ControllerZ
£ dllof shthd 71 41 71e

0]£-%+ Dual—Controller 27|

o] &3}%<l Convention
Controller?} Web 7|1t 7|5 F=aol] a3} oA, the
Smart TV 7]sE°lE vn4 #2 A3 EE H3l Voice
Controllerg ¥3Fslojof st}
T2 HAEEE B oL Web 74F Task®] Text 1ol
4] 53 e e E #40] HSl7|e| Y& Controller Rt
ayHolx] Kt Aoz AEAY Task S & A
% Multi—Controller %32 Table 163} Zt}.

Mouse Type Controller &=

Table 16. Result of multi-controller analysis

Multi-Controller Task Type
Live TV

Share, Web, App

Uni-Controller

Dual-Controller

Triple-Controller

=7l og B A= TEA] B @ A5o] EA)

st & =9 Uﬂv«l Tz thE Controller&9°| 011:}

St 7HA] Wl o] ofd Task B4l W= - 7329}

U of2] 7H4 ControllerE A Wero] F71ste] 5

TE FYIPE Smart TVE A7) oA BE =g0]
[

5}
9 %5 gl Zoje Az,
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