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Abstract

Background Al interaction is evolving beyond passive interaction, which is initiated by user prompts,
and includes proactive artificial intelligence (AI) interaction. Al initiates the interaction by proactively
suggesting based on user preferences and context. Currently, proactive Al interaction is mostly optimized
for smartphones and AI speakers, but not yet for TVs. This study explores the effects of proactive Al
interactions on TV viewing experiences.

Methods A prototype video of a proactive Al interaction was presented and evaluated. To
investigate the varying user experiences between different types of proactive interactions, three scenarios
were trialed: Al suggestion-only, Al request-before-action, and AI action with optional reversion. Differing
contexts like live broadcasting, advertisements, and channel navigation were also considered.

Results The study showed that the type of interaction and context of the user significantly affect
user satisfaction and usability in the TV experience. The results showed that the interaction type, where Al
seeks permission before acting, received the most positive results. Regarding context, suggestions during
short content like advertisements were more positively received than during live broadcasting. Conversely,
all interaction types were negatively perceived when changing channels.

Conclusions  Proactive Al interactions can enhance user experience in the TV viewing environment.
Particularly, user satisfaction and usability can be significantly improved by adjusting the interaction type
and context of AI suggestions. Therefore, for effective use of Al in smart TVs, it is crucial to develop AI
systems that sensitively respond to user needs and situations.
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1. M2

A, AR 7171 AF Al 71 2 Aol A 719 T 745 Al HlA7} HHstE A Qi) o] =
AHEALSL FIAE A7), BolA FA0] ti3hE Fadhs WAl 0 R A o] ek, diE A1 Al HIA & +2¢]
T2 AAAA”E, o F AT, ofupE ] e}, A9 Wl AH] SKO] ot Fol et o] 23k Al HlA=
AUEE, TV, 28A, AL, ofojx] 5 theket dutol Ao §A= 1 ik IT QA =4l oJshd 2022
715 AL HIA A2 299 g9 Al FRE 7H L 9leH 2030W7HA] 33.5%2] A% e ZAE(CAGRS
of|=3}3 9l ch(Vantage, 2023).

ol2fgh Al H|A ] QI AA F2= FA7IA] AHEAE T&ol(wake word) B3} Fof] oh= ejAT 4289

715 835k, Al W47} 715 $3otal 2aE Holf= 54 12& Hof Sith 7[dolA= 54
F25 AL AFEAFAA B a7 752 Al A7 B AQtete #29] 554 (proactive) AB A
7H§EE} ol2|gt 554 AEHAL FA AntEE Yl Al AT]Fof FA3E] o] ¢k,

20kE TV AL HA = A7l AAE 554 e Hdo] 28EA] Fohet, AutE TV AAF SR
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& Bol 3 glom), tieksre] A0kE eul AL B4 S FASHR ekSerpwatch, 2024). ]
VAR 71 50% ool TVOl 4 24 %S B BAKLL, ol2 Fol AH8AE SHOR TVE
sl o) el A BIE 4 AtkSyntian, 2020). olol ¥ AT TVE] 55 Al HIA] A&
gol A ol 5EA JAHAM FEE TV HET A9, ASANA AL e sk
olck, o] & ol TVE] A7 4TS FAA 0 TS ek A a7} 2,
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2. 1. Al HIMQ| &5 OlE{2HM
7]8ke] Al HIA = Ao} HE 7|ute g & 24 dEHo|AS Bgato] AFgALY] WHolu AMS
t— azEofoltt. 2719] 54 714 Al HlAl= AMAZE 2& 018 E3lstAY, o £ZES 09
2ZEYo HES FEH, 24 "4 Y A Ho|A7 EAstE v E7](listening) FE7 A H=
ME}. 7190 A o5k ZpAte] Al HIAS § 26k UM L Eolshi} 5 o]0 xjo| 7} 9lT}.

Table 1 Differences in Wake Word of Intelligent Assistant

Company Intelligent Assistant Wake word
Samsung Bixby Hi, Bixby (5t0] BJAH|)
SK Nugu Ari ya (0t2/0f)
Kakao Kakao i Hey, Kakao (80| 7t7t2)
Naver Clova Hey, Clova (5il0] 22Ht)
Google Google Assistant Hey/OK Google (510]/2#0] #2)
Amazon Alexa Alexa (¥=IAD
Apple Siri Hey, Siri (&110] Al2])

ojuf) ARgAl= W o] 5 o]ok7| 51 ASR(Automated speech recognition) E AH¢1o] A 2] ZZ2A|A(natural-
language processing)E S3A A7} AFEALY] Q=& BEASIT, AMEAL] Q% of gh= 752 AdsAY
AN ATE ANAA 07 HolA Hrt, o] 2|3t JIE A F2= [Fig. 117} 2t
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Figure 1 Passive Interaction Structure of Intelligent Secretaries in Voice-Based Interface
=7 719F AL M1 A= 7]29] BA] 22 7| B E QIE| o] Aof Hso] 2~3H] W2 A 22t 4= gl1, A PHo R
7162 FPoh= Aol thNa et al., 2017). AT ARGAFS] HA 3} o7} Gickd Q| A o] = A
orom, ALgALe} AL vl A9 that 3 AgA7} A QAXI3HA) e HHLE AF et 75 AT 5 g
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_
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2.2, Al HIMQ| 5SS QIE{ M

el AL HIA 7L AHEALY] e g Bk 2 B4 5 s o] AAIE D Qlet. o] AHEARe} AT HIA 9]
tistol A FAE RS 7Hto g AHBAL FAsHs doltt. o] & {3, 1Yol A= AHEARel AL HW?J
tistoll A AMS sEld} A AT 3 o] uigro B Rulg Aol AMgReA AAF R 7]
AretAY Adsh= 554 A S S5k

NEL AREAZL AR Aol A AHE 7Hs A o] =2 A} 7] 52 AFE & JEF 20199 ] Siri Suggestions
71%5& APIR AlFstgct. ol AHEA7E @A A7kt FaoA AHEE A2 R dEEE A ofolE2S A
FHE BHAFAY, 4 S FlA AHSAA 44 533 22 FAE 7)5E Adete xRl
olf gt F2E AHEALeL HistR ofojA & 34 Qe H ol AR AR ki, A (Notification) H A7
T2 Ao 7 AgteE o] glek. o] [Fig. 219 2t
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Figure 2 Example of Siri Suggestion on iPhone

otupE-2 ZpAke] AL HIA] & Aol Alexa HunchesE FallA ol &3 HARE 554 AE|ZAS 20219 HE
Al A3 A AFFt. ol AHEATF dHAE E“ﬂ Eﬂ*ﬂé Yt JH HE shgoto] g A5k,
AHAReL AL HIA 9] tist Wigoll AdE 714 715 =

e SojA SAE 1A, AR 29 EH/\HQ} g mur %5-g BT 27149
Aotste Wolct. &4, Alexa Hunches7} AMEALol A @A) =335t 4
Folohe Woltt. apx|ut W B ARGt o5 lEj2 Mol o] 5 AlZtE
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Activit
Forgot to turn off a light? y

If Alexa has a hunch that nobody's
home and a light was left on, she can
turn it off.

Today - 2:55 AM
Alexa turned off Living room lamp

Alexa had a hunch nobody was home, and

LEARN MORE Living room lamp is normally off at this time.

Did Alexa do this right? YES NO

Figure 3 Example of Alexa Hunches

A ARE Foll @A AL HIA 9] 54 AHHAL AMEAY] &0 glo] A7 AAR ARGALS} H3tE

AR 5 Ao] tha R st & 4 ok,

2.3. 55% QIE{HM| 55X YE
A8 AFAe Tl G171 Aol WAF 7ol FRE A 55 AAAL Pl vt

I
AN AL s AR RS 4 Stk A9 Aol A HEdt 554 e WA dAl= oS3 2t Kraue
et al.(2020) 72X JIEHA 9] 553 J= 5 FHH-g(None) - EF(Notification) - A<t (Suggestion)
- 7Y (ntervention) 44A= A et Klm&Lee(ZOZDh AULE AYAE 95 554 oA FHke
- WS - AES/AS - 5 ALY GAR B, 55 Aro] wE AFEAY HEE A7t YlEE
SISHETE. o5 ol TVOllAl Al HIA Y] 554 e 5t 554 =7t AR Aol 9= A

Ae 958 4 9t

2. 4. Al M QIE{Z M0 P&t 0jR]= 29
AL HIAE Aol AAgate] At dstals AHAAL S1A Hrh Lee(2018)E A8 -§
dhgroz @ AZ4e] 25 @ el swe] deUAe e ARe] FFL u ATk st
Jang&Yoon(2018)& AISH ALEAFS] AAATE 31 Slo) WHEEE TEolS hsie] Bulo] whatA
AJshe F27k A18A Aol 344 Aol2t k. Dai et al. (2022 W B} 7]ue Ale AHER}
Aol9] Q13 Pl O|ul S Hoigt 4 ek AN WelEBE # ARle] &, dee] Ao B4
ST Weo wel AFBH= ojobr| 2 EqTh. Paik&Seo(2023) AFEARS} Ale] AlElH Mo el
27401 @ A% AHeAe] W5 Wsel AnwAo] G vATHL Yk Chae(2019)= AHERFe} ATS]
Yelg st f2e o Bee AAA stol A4 AHBAE 557 Beka et o2 o ALgAe} AL
JAE WA e BE AR SR st BEstn A& Avte] AT HAL olopl olsfetn
stole T o= A9E 4 9t
ol §3) AIZF AR $4 BOlSAL 71%5S SAsHE AR $Al9] BEA AE M AL,
Al nele tsiol AHR ATS SLB] A Hste] Aelrele ZeAE B e Hst Basiths
AL St

FH FHU

o

i 554 S e] A Ae TR  SeI Sl AT WIAI7E AFgALA A5t chst
Bjo] P 7153 A o] IFAL o) Salshs] SAal, B ATFNAE AgAe TEols} o],
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AV AAE 02 AFgAelA B 9 a st elen 7xo] SEA A Txo| 4Fon HES
A, ol A% Aol 55 A Al £ Wl A
B ol B FxoA] BE0]7h o] e 5 gl A Tefakglr] iolet,

i

TVE AAER A3 olg= o3 2. AA, Al AL Wk AnfEERT A] A¥FA A &7
vttt Al 23 A 0] F o]& 7|5oA TV Alo] ¥ 2|2 27|49 Tver IS g2 49
WE7} 3, 590 g2 v =971 WEolth(Consumer Insight, 2019). &4, Al 29 AE 5 TVE
Aok AHEAL F 40~60tE TV Z2I3 A, ook 7]5& F2 AHstth(ung, 2022). A4, TV
22t 9lo] BlRAAN T AIE B9 &4 QJElFo] A7t AHEA Al F Ao th(Lee et al., 2019). WA,
ATE 53TV 7% Aoi7k 1@ Afolo] 2.25u) F718 whE AMEA7E Eojubal Q. (Jung, 2019). THAA],
TVE daZdolg e A4 a4t Au7 9 nfo| 35 &85 34 8485 29 Ue] Y A H Mo
7Fsatet. HEl B e Ho|As 8401 FEet AH WAL 7He5HAl Soh(Turk, 2014). whabA],
AHER 7L AL HIA 9] AlekE A1 wEA o]3E = QTS ojw| et HlAES S4& Al 45t
WA 02 Ale} QIE|H Ao Bt el AntE vehd Aolet d &gttt

olof, £ AT W Ao)A HolA e Ho|AE FAOR AL EE FAE Al HIA 7L AHGAFof 7]

THOR 75 £ 9 AT g ot AT ek FHES AFSIL AHEAL Ao mAe

£ AASHA o2 A, AREAReE A9
1

3.2. TV Al HIMQ| MEIOt QS(S =)
TV ARG S} el 93 5 A 98 A2 e ol oot 2.
(1) A8 A @ Ak §golch, o AgA7E ZARE TV Z2 I AL A4 AT ARl
IV 322 7610] A Aol A AATA OIS 9ole), 9 FEolA AR AL IS ol
U AYE A QB WSS 24 9% Q) AL F 24 AN SO ol AL

A7 F2 @A TV Z20go] Aol A9 ¥ & Fo] Mgt SRshe Fxolt 3)
409 % 97 ROl §OIC ol AP F2 B TV 22 IR6] ARG, AL AT AR
A9 BT o] WA A8AA LOI3HE T2ole, o= [Table 219 2ret.

v

Table 2 Cases of Narrative of Proactive Interaction on TV

Case Notification
(1) B2 H& EAE=TV Z2140| AIREJSLICL HES HEENR?
(2) M2t = HA| E7 B T2TH0| ARE MEs HASLICL [N]X £ Mde HAsASLCH
Q) HAZ 57 EA E=TVE2IM0| AIZ 2|0 DS HAMSLICE 01X AHE= SO0HEMR?
A HFLE TV AR F, ALHIAZE AIAA B 0 & ARGALeA] AR E HAEstA €rt ol TV A1 Foll

AL HIAS) )27k SelA SR, TV Aol FefstAt 42 2ol @AV slg Aol meelek 14,
559 AegHol o AR AFe] wBHEAE AR AFel FFS /F Aol oY A2
A7) AE DAL 7] GO, AR AL A7) Aol AFS Wtk Lo, o] B o
717 eHPiotr, 2004). o] efat 725 We ZLEEIL [Table 319 2t
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Table 3 Prototype of Cases about Proactive Interaction on TV

Case UX writing Ul design

Alert : E7EE T2 0| AIREANL. 2
s HELO
(1) B2 HS
Al ‘T2, OfL), ‘YO R HIRX| OF SO2 Y
atiFMIL.

Alert : EAEE 20| AFERANL. X5
MEE HELMR?

>

(2) Hi2t

o

I

lAl

ol
1l

Al: 12, oLy, ‘HO 2 HHRX| OF S22 ThE
AL,

Alert : 5 O] A|Zt0f| E= ‘00 0’9| M S|X7t
AEEOM 2 S HAMO Q.

()RS ==y
Al: BE xHE2 SOt7IA|2H “F|2’2t11 0[0F7|
SHEMIL.

3. 3. AI2X HE 2A(Z&H)
2 A= AFERZE TV A1 Foll AL H|AZE AFEARe] BHEH die, ej A3 52 QAR Fof] Aletshe AA
A AL 3714] 58-S B7lsk7] ol AHgA AE 4l % TEUSE A3 ol & I, A8 7
B7HE et A ATollA E83t 4714 831 FdstA AT ol 717] Abgell gt 7|5 HIHARSAD),
7150l tigt AHEA A (IHEE), 71700 tigt W (418]4), ThAl AFHEE BZHHARE 2 %)2] alo|thJang,
2021). 91 B7F Q21 v o= 3 A7 =2 [Table 419 Zh

ok
=
=

Table 4 Factors of User Experience for Survey

Factors Notification
A2 2 7152 0lal5tal AHE5t= Tl 02 Z0] §iUALLL?
QHEE 2 7|50 tisto] O " T SHALR?
] 2 7150l 5t 230 7taLL?

THALE o= 27|52 U0z AHEE QAL ALIR?

3. 4. TV 31'H XI0|(ZHH=)

£ 47 TVE ARHE A8 Aol Aolg 28 MU0 4t Bok ol 1V S
ol 223 9 759 Aol A4S ALelA sHeA Fsh] 1gelc. o] Stal, (VAAIZE TVE
e _

2 G4, Q71 v B2 9, QTV =

n:lm
HE
24

92 WSt 24 7% suel

3.5. 48 ng U 7t
HATE A7 A0S v o R AR AT AU F HIF O R Qe ZR9-E [Fig. 419 2ol
ARer, Al QoA Y WAS FHORE g *ME]QE AT olfe, TV AAA7} AIE a4l
FYPsh= AT F Ad WA o] 7P =97] WiEo|th(Jung, 2022; Lee et al., 2019). olofl 7F <]<%3t
71502 AU 2.8 HAAste], A A2 5= Q= WSE FAIstA} St

ol
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Table 5 The Cases for Experiment

Case

Table 6 Research Hypothesis

H Content

H1-1 ABXHOIAH 22|, iATE Sk w= 2] X0|= AFZE0| Xt0|7} LS AO|T.

H1-2 AEXIH 22, EHAIE =35h= =AM Q| X0|= ZZZ0f X017 AS A10|CE

H1-3 ABXHIAH 22, IAIE aliSh= A 2] XH0|= L2140 Xt0|7F LS Z0|T.

H1-4 MEXA 22, EHAT S llchk= &ML XH0|= AR 2JAL0f XtH0|7} 12 AO|Lt.

H2-1 TV 8t 4 X0z 535 E &2 X10]0f AN A0l Fats 0|E Aot

H2-2 TV 8O 4 X0z 535 E &2 X10]0f AN HEE0) Fats 0F A0t

H2-3 TV 8O % X0z 53 AE M| X10]0f AN L12|F0l| Fets 0= Aot

H2-4 TV 3tHO| 48 X0|= 5SH QUE2E| X0]0f A0 MALE 2J=0i Fk2 0]F Z0|Ct.
4 49 #u

4.1, M8 T
2 99202349 89 1597 E 109 1597HA] Q18] F2EolA APFeh. A= TVE AlFsh= &
AL 5o ZRRdd 442 ART F, A7 A8 B WAk TAo2 AAR. £ a7
YRS 371 £33, TV 29 77 37HAE B7lelof st e, A7 23ks ded e s A o=
SRS AR distel, I A7} cha ARA L710] BYE TGS ok AL FA5h) igolt. dre
IAE 57 AE2 APHAt APAE A 94 AHGHIET 2 Aol Bg) b B2 20400 S
FH 02 FAHTHLee et al,, 2019). Hotol, FFRALY] AT Bebsl] 9la) vlFz4] AHE 2712
At ol BF 2410 ATNA 7§37 2 B Apole] felulFt Aol AT 4 g, oju
293 g0l FFE mH=A Eelstr] oF7] wiZoltt. ofol, [Table 48] Aol 2d &, & A3
JFL vlA feloft 7ol thatol Af-57 714 Gk AES F7lstel WPetort.
ﬂ@omaﬂsﬂzfﬁﬁam@zTﬂwﬂﬂﬂ ek AL 3 86l Folskoleh. T 200)
673, 30t 297, 40t 212 FAHSch APEL WEEE BT o)A dojuhs AFH G g

%Aaﬂ%wﬂﬁanaaﬂgwudﬁq
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Table 9 Results of moderating effect analysis (n=86)

lo,
_|J .
2
rr

Source Dependent Variable F Sig Eta squared
Argd 16.405%** .000 .072
S5 IR BEE 4.706% 001 024
TV 348 x}0| R .12.893*** .000 .063
THAHE 2l 14.634*** .000 .069

*p £0.05,*p<0.01,**p <0.001

9 23 Sl 2Audo] vA= Y& AT Edsh] sl TV 2k Zfol & Hele = AAsial,

Table 10 Result of ANOVA for woman (n=84)

sfelsha ek, o] 915} 2ANIS FaNE A

A3

[¢]
T

73t Randomized block design ANOVAS
aL9f Zro] e -8-of WollA Yol
Fol A Fol St dl B Aol
SR 0.055tk Wet7lell, 1

HOl ﬁi??_% Case M SD F Sig
A 3.26 706
1 B 3.93 .549
C 2.53 681
A 3.80 591
NE=2S! 2 B 4.56 523 165.106 .000
C 3.85 564
A 2.49 .589
3 B 3.40 656
C 1.78 640
A 3.33 603
1 B 3.63 633
C 2.58 519
A 3.74 617
CIES 2 B 4.34 625 249.283 .000
C 3.50 646
A 2.42 563
3 B 3.07 .549
C 1.97 622
A 3.63 652
1 B 4.05 667
C 3.15 642
A 3.92 578
NETY 2 B 4.55 567 80.175 000
C 3.45 .730
A 3.19 574
3 B 3.08 672
C 2.87 629
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A 3.06 601

1 B 3.93 764

C 2.41 .803

A 3.48 836

AR ol 2 B 4.23 697 260.843 000

C 2.91 662

A 2.95 637

3 B 3.78 770

C 2.36 567
*p < 0.05,*p < 0.01,**p < 0.001
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FAH ol AL Eo], AFgAA Ajtotal 2 = o] Ald-S WAt Fsol ARt #4821
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A, TV AYE WAskL b 9o ALz SobdA ASHE WAL RAAA 484 ARE fudt
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dthel Hg RAH o LAY Zolet Htt. oloh BeAstel, Al Abgre] 23 SIS Hl4 3l
AKe] B2t glo] WA AEsH AolA 3449 A ow LATT de.

oA TVE & W FolA A717F B3 412 Aol vhital b oh2, A2 W JufAfof Hd Ad=
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HE] 7)5& RSt Yt AlS] @Al SAsH ARA AR St /lokal ek o] B¢,
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STE TolHE B b Fa3 ARl A7) shEE 71, &9 E SolWA Ut F 4] 89tshe
A Aol W (3 9A 12)
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AR (3 A4 47)

YU B A HA Shb SRR B U FUE Ry Yo Foleh. T4 F7h 228 )
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HEANA FTE Ak AN, 9 48 owq a0l AL A8 A0 FE 118 4 28
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W2 27 okt (g4 29)

“BolHi 1 26, AP v Bl FHAE 402 LAAN At 247 ek (W84 72)
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e e, ADY Lok ZolS7] o] Buto] A7k AAHL olefFt 7% & Bestol
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“AI7F AIES S E seo] A A oA % 9= A 2ok IAE Ae Hue AeA gow
E70h TV B ol 42 Wafehs AR LAX7] ol (134 9

“Algte) @5 Hw Se] 2evh Zoleid), TV B3 £t o] A 23 slok 3w TV AY
AE7h 2ol S £7E BT FAT ATS FAL 2 Lok 24 AR (B4 83)

5.1. 90| &to|
2 AT AT A7} AR AGkshe 129 554 AeSA BAo] AHgA Ao wAE ogsz,hg— sl
a4, 554 AL Aol AARE TV B4 WAt AL AR AVE AHEA HolE]
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76] =]
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A r}, 431}01]71] A LA B % ol 15 AE A Saske f3o0] M P Helglom,
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