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[Abstract]

The evolving field of Al companion technology is increasingly focused on creating sociable companions capable of forming
emotional connections with users through natural interactions. This study investigates the social roles of Al companions in voice
conversation with children, aiming to identify their social features and implementation functions. Through a literature review, we
explore the benefits and risks of Al companions, highlighting the desired social features that these companions should exhibit
when interacting with children. A case study further refined the implementation functions. Our findings identify six key social
features for Al companions: inclusive and ethical conversation technology, child-friendly appearance and interactions, emotional
response and support, fostering healthy relationships, motivational and persuasive techniques, and personalization with continuity.
Interaction with Al companions offers children opportunities to hone communication skills and enhance social-emotional

competencies, while providing emotional support that promotes healthy growth and development.
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Fig. 1. Basic structure of Al companion
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Benefits of Al companion for children Barriers of Al companion for children

« Expanding the use layer based on « Improving physical and mental "
health e

d user profiling

oice interaction

F through the social
clues.

- Improved service accessbilityand | | = Improve user engagement and ey taouh L " P
. iunc.:por\_ahly-‘nm e and . meet m‘ ip . :m Se:fueham ity iy *  Adaptation to changes in the such as age, region, and ooumry data misuse reduang human interaction
PICAUON Ot X X E context of the user's situation « Limited autonomy and flexibility *  Data bias and leaming emors « Addiction, overuse, and screen
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generative Al provide pleasure emotional dependence

Social emotional support and
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Inclusive & ethical
conversation
technology

Child—friend
appearance
interaction

Emotional response
& support
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cal conversation techniqu
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aracteristics of young chil
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* Expressing emotions and
providing social-emotion
al responses to provide b
ond and mental support

« Secure, appealing appear
ance and user-adaptable
, continuous multi-senso
ry interaction design

*  Automate tasks and increase

+  Limitations of dialogue and

*  Infringement of human rights and
freedoms

Personalization and adaptability

« Creating a mutually moral

Limited technical performance Avtificial Intelligence Ethics Potential harm to young children

Motivation &
persuasion
techniques

Personalization &

Healthy relationship
continuity

building

« Supporting the positive d
evelopment and indepen
dence of young children

by encouraging and indu
cing them to perform the
ir daily tasks and to acqui
re social skills

* Building a two-way learni
ng model that provides ¢
ontinuous and long-term
experiences and grows
with young children

and ethical relationship th
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O8 2. R0l QISXs SHKIe| ARIE E4 TE(2),[6],[18],[19],[22],[23]
Fig. 2. Social features of Al companion for young children[2],[6],[18],[19],[22],[23]
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Table 1. Framework of case study

Features Analysis criteria Detailed criteria
Conversation model Speech recognition
Inclusive and | considering child process, vocabulary use,
ethical speech topic of conversation
conversation | characteristics scenario, etc
technology [ aggressive language detection and learing

prevention strategies
Child—friendly
physical features

Shape, silhouette,
material, etc

Visual, auditory, tactile,
and other sensory
utilization methods and
interaction conditions

Interaction modes
Child—friendly | and conditions
appearance

and interaction

Strategies for addressing
speech recognition
errors, uninterpretable
speech intent, silence,
and similar situations

Strategies for
handling interaction
interruptions

Facial expressions, eye

Social cues contact, greeting,
smiling, etc
. Humor, checking
Emotional . ; .
Relational emotional state, talking
response and .
conversation about the past and
support
future, etc
Sympathetic L|sten|nlg,A asking back,
} empathizing, comforting,
conversation
etc
Healthy Neutral and positive personas
relationship Non-replacement of human roles
building Non-intrusive usage boundaries

Social emotional Conversation topics,
support conversation | learning programs,
and content advice, missions, etc
Motivation and Rewarding

Continuing dialogue
context, tracking data,
recommending
customized content,
optimizing repetitive
tasks, etc

Motivation and
persuasion
techniques

Functional

o personalization
Personalization

and continuity

Remembering user
names, topics of interest,
conversations, etc

Emotional
personalization




SHiRto] ALSIY £4 BA

EEA-FEA dErle 549 A HA 82l frol ws)
54 aefd skl A9 #HelA, Moxiex GPT-
powered t3}d 213X 5S ©Alste] A Ao mdlS F3)
AiA o R ZEe sl 84S Bk, dAE oFs o
FAPd(Merriam-Webster’s Dictionary for Children)<
g-gate] gt AAH AT

olo Wkl Cati= 7112719k tis} Alve] & F3) 50071
o] gz} A 28,0007 S A AglEHslete] AlE
goll what sl FA|0] 8 M9 AiF o Fagk 3o
2 FpotE it} vhA frolrt W Alelgk who] 77} &4 5ty
o] L1F A& ApdsiH, folddl A EslE AR XS 3
BAglsl wke-S olAlsla e A4 FES £REe] &4
A4 g&5 Folaak itk frop) vlrxshe s
slslo] = dolEe] 23 S3l e AT =M Aot
g AL} Aolgk folE 913 BtEE tiskE ATt

LQ hx] HEre] B oA Moxie:
FA 2 FAHg Zdl
&5 9 T 93 A

o
Oﬂ ek &5 Wt %E Bl ataL A& gielo] Estar 3.

2) folsHd 98- FE2G

o113 18 542) Do), Mosiet= vl74e] 2
3 F0Y AFAS 7R 2 )P o AZN(ES
eEleh, 24 ol 1ol 71, % Lk §F ge)
ZVA Al s A9 O ;q] 3}._1;_% }g}” E]%\h:]_

2,
A WT3s g5akaat 3}%‘:}.

Ao A-g A W Az o] IdelA, Moxiew H7]1R
= F5(“Hello Moxie!”), %5 st “Moxie, please go to
4204 FH“Moxie, earmuffs”) 2 A7
(“Moxie, please listen to me”) & Tt A3PH 528
£ Aojel= S HE Alggth ek A Aol EHQ
FA QA% T ALES Q1AEke UdH st 5
g Tt oF B, fot AL Q= 7}“0}'% A215te] 7
ol 8o FollA] Airsh #e] 19
H71aL frote] o V)% gt

sleep”),

FOLE 2ASX|& SRR AlE|H S AT

Wl Catit= 08 ol Z) Aol S Bl WAl A2t
el B A3 e BuAjs) EE i
Re ssiolol sn], Al AelE o3l

A% ZAEE Aesto] folol A ABA,
& %

5 —ZFEX;O]”# A UskE Sal tigte] BAE
X3 AEE ARES) Moxie® 92E X|(“what do
you think about that?”), tis} T8 2 shAIAZE FX|("T
think we've talked about [ X ] enough, let's move on")
&t digte] S5& FABIIY ARI=HA SAE
I_T:ZE} Cativ s} =58 g} Zd=2 927} fof
2o BamA fals Azieit) S0l Alugs
wgte)] "h= oiokd s AlFsAY A=A o2
7|2 o7k tigtE Al frEshe i o= AAE S

o]

£§£rziru

3) AWM AL

AS A o] 2 oA AR B 2 shE A
Al AsE 5 AR B E ggsto] ot gl AR Aok 2o
A sk ERARE A|FshH, 53] o= Moxie2] Aol
=R et Moxie= OIE?LHFEL FRER d= o
i'ﬂole ol v, & T 109 7] A4 A
T 1o ot “%% A ete] ThFed 2ol A
PRI st Foll e EHRAY aiE Solal

WAl T AEA FAYE %511 S Fol g
A tishrl<e] #3dellA Moxie® A7l S53He
ARIE frobe] ok, = vk, *oi ZFg 71015, w2, A
34 ol 28, WAA Ao, o5 AoAkE T v
g PeAxs dlsi, folr } W& Aelstal wdshe

W28 A =i oS &

e ek
mlo tlo rgl
m°*'

= 1 =

i

= oo i = =2UT
535 O e} 5 iF 5 © o =3
WY, BF SFS A 5 B Sohe AT

7], FANA ANE 4 Fo 1Y) T Didel L3 g3}
TAE Aestar, fofle] whiel tigahs whe-S AEsty
9% ¢ Qo) Tg 3 F3kE B3 AR oA gigE
W AR s A-e-S Al et

A istrlse] A, 7 Al B dshll s d
5 RS AL A, B, sPE T S E S AR
Moxie® Tt £4S tj=Zdlo] w2

AEE AT, 9 Moses) A e
ALgAe) TiEHE F3l A ARl
A etk wasklr), v Catits %a&x}q Az

o &k 7 EASE B frobh sk A4 AHE &

g0l thske] T3t /1 o5 A= AAIE A
4) DAY #AZA

Azzte) 94 BEAA Moxies JUFHHo &
A B Ao 232 A7adA el gty A

http://www.dcs.or.kr



C|X|H 2El = &t5[=&X|(J. DCS) Vol. 24, No. 12, pp. 3199-3211, Dec. 2023

PFE T mRolehs 24 M
=

o

2 RITH 54& wiAskl o, ool d A& 49 Ha
22 e A Aei FA9 54 58S BAgth

zte] QLS thASHA & H4 1 B el AL
A AL ARl A, F AR B SEAE froke] ]l
BEAEE FoAY tiAleA =5 Bt obF 20w
TAG A BEETE Moxie: frolrh kel Qs
At T5EA] Qotok v, 7H-3rete] tijl e AES
Fredt 5 Qs Wk AR AlThE oo B oh—
A ofefel] A Cati =3t fropr} Fikatste] B4
& 715, et wee A dishke v e RS S
208~ 1AIRE, 5 3~43]9] Fo g2 AT

5) 71%9-A57e

APBIM A A e 918 thek- Rl fYgS A A
Moxie= AFe] A i ﬁ—froﬂ 7IHbE = sk A 8L of et
HE dd E ndE AlEd oE S0l A ol
77 AL 75 Bl J‘ixé A7), 203} ERRle] 3
A7), b I olalsl] & HRE FWAelA 3
goll mhe QIzke] 4 A7), Entakel A Al ), &

o] odl =491 TRy oh 2 gy vjAdS ARtk

Catit= *Fel#g 71ure] A4 AelFgol ket folol A
w54 BB AT o3l R B, 35 5 ol 2
HEoh e FAZ P A9 BB A ATl 4
A AP Solok sh= AHEIA AL FEHES Bk 1
9 B3h-50 2UAE AT, O 4ol elefol, T

& ol okl Ao FolE wag A U3tk
7140 gl B AlAle] el A, Moxiex frotbe] 3%
ZIEstal Barsh] Ha dds Al A s
AHo R T SRATH Rds A dE &
T AP A A SAreke] iskE Bl vl 94
71%S O AREO dGshs &% v
& Moxie: Fol7F BuE B8 uje AL darAgel 4
4 s B HE 5 9de
dE =01 A olsfshr] A 5
FEA TV 220l 93} Sal=e] ol el #
o7t el ol BB =R A= 2E

Catix= ok SH1E oA o5 tigh St 27ds
ATz F2E AFHIL ol ﬂaa_oﬂ w}a} e
Aee gy olek dAlE
AR & **ﬁTﬂﬂﬂﬂﬁﬂﬂﬂlﬁﬂmCmi“ﬂ
A 27 spolo} HlSEakA|? ekaL WhE-Sh ARxlel] ot
A2 ARE At} w3 Catit 714, HF, A oA, A
2 5 A S S5 2HE 39S A EE R
gtk ol g 5o A= B FAE fobt e

r
om ml

mlo

p

o
2
ol
o
H

ﬁ M
40,
tlo et o
[ o
tlo
2L
o
o
i

8oy

http://dx.doi.org/10.9728/dcs.2023.24.12.3199

6) 7H<ﬂ§}-°4f—’é
AR B AR i RIS AR AE Al e i)
71554 7lske] FHolA MOXlet AREAF A58 darE]E
& ARgAbel gk A 2s fAlske] ARlske e Ag-
’dstar HA o] T4 7412% =
EAJ gis) A QoA A&A =
g xﬂ%ﬁ&u} FHE Frole] ARE st a%%} ks
HHEE RS folo] tist Mo eeh 9
ket 3t Cative fol7t aLfrshAl A8k T’M £ Jh1st
AP o' #Ejdit), ol & 50, ‘olo]=TH olgkE TolE
o}7} ‘olgolgkal A stkaL AT S glom, Cativ Fof
7} ‘olgloletal WSS W ‘ofo]~a g olekal o]affataL,
‘ol Tl & &84 diskE FarkeTH 28
%3k Moxie®] -8 o] &8|Alo] AL tiskE 4 3te] frof

o
i
o

rlr _p

—

o ABYAH B e ASHom FA e 3}
Aol me ARl ], AT WEY] 5 ARE 9, F
2, %, S5 5 Q44 99, A4} elele] 71 olsistl,
A7) 2437] 5 BN el Ak tiBg BAstel
Frobe] et SEe] That A4 FAS AU

Cati= A&
28 HEsle] Catigle] dahg U9Ss
Cati¢te] Aoz oM === =

B3l o] = ARE ], EFo] AR HIE 5 Qo] sES
goksl o= glom, #AlE W8-S Fal It fobd o]

Aot 0 S 5 shelt 5 oles A eleras),

9

o 9 0 M
2 1 o

27 woﬂ fo1s] IGIPL, BB 5 9
Moxie7} s FAlol 9l ojgeles & 4 glor, Cai
G frob o} 57 AEAR, BAFA 52 A Aol 3

d thsks Adgstes AA A
4-2 27

AR WS EXE R4 2219 WF % G0 HAIS
5 o] A8A B4 ek T

ESTHE 2. F Sol, ol A jEE
2, frofe] g A% AR FPahe

BB 1S 549 0y

A AR Bl A

o, 5%% T )5 Tt ek

g

A ogblaS ol waEAS ade

:[o

e

2
)
35
ofo
Y

St
e
i

ey
I
o
i

S~

o

-
2 o it o

O
e
o2l
ot
FQ{J oL
1=
[o
ro,
1
tlo
e}
)
re
ol
e
2
oh
W
5

ol

e

o

- 9
>
>
)

Lo B
(=
ofd

oz
2,
T AR

aY)
2
BN
ot
_C"L
&
=)
i)
i
M
1
o,
£
Y
)
o
4%‘1.]!
;
o
_0|L
|
el



e}

FOLB SIS SHALL| ALE]

welo] gofslofof gk, A4 P APATE  # 5 WL FA) heshe ois Aukele

NI
i
ro*' £ S

ox of Kl i op
3

A S Akl ik Adelets & s ol A44el mH g g S Bl

At AT or s, tig} v REs AT S8 =24, FoRlahs og-degS frolklahy Y 54,
A

e i folol A $5 Blolg) A5 A48 Algete] & AEAE P W W 22, 05 H9N S o P
Q1 &S ol Ak Fgalof Ak k. frobg AFA%S Tl B e ool s ok
24 2o} WA E SIS Slstel Uis) whe) WS sha Ul e AAIsh Fele AlskElofol ditk. Bulk
FAY o} WY 7)%0] WgHolol Ak FE, &FE F FEAE WAL fro} AR L AFBY WA 3}

2. M2lEAe Zat

Table 2. Results of case study

Features Implementation functions

» Conversation model considering child speech characteristics

Inclusive and — Inclusive conversation model based on conversation context analysis
ethical - Conversation topics and scenarios related to child's daily life

conversation — Providing short and clear question and response timing signals

technology » Aggressive language detection system and prevention strategies

— Filtering of profanity and aggressive language
— Conversation scenarios responsive to sensitive topics such as death, depression, and violence

— Age-specific vocabulary dictionaries and corpus management system for recognizing inaccurate pronunciations

* Child—friendly physical features

— Designed with materials and shapes that are highly resistant to contamination, safe, and durable
« Interaction methods and occurrence conditions

— Designed for visual, auditory, and behavioral interaction

Child—friendly — Interaction design that responds to and adapts to child's body language and usage environment
appearance — Devices that can control interaction situations such as starting, ending, pausing, and changing the conversation
and interaction (voice commands, etc.)

— Interaction control design based on the situation (user—driven or companion—driven)
« Conversation maintenance mechanisms

questions, follow—up questions, topic shifts, etc.

— Conversation scenarios that maintain the flow of conversation or smoothly transition topics through additional

* Social Cues

changes in posture

— Infuse liveliness through both verbal and non—verbal expressions such as facial expressions, laughter, yawning, and

Emotional d + Relational conversation
resgsgrs)(e)r?n — Discussing the child's emotions and state, talking about their daily life, engaging in discussions on a single topic, etc.

« Empathetic conversation
— Providing signals of empathy and active listening, such as agreements, empathy, and enthusiasm
— Sufficient response waiting times to prevent conversation overlap

« Neutral and positive personas

child's curiosity

— Character setting with a neutral form resembling either a neutral living being or non-living entity, designed to pique a

Healthy — Bright, cheerful, and gender—neutral voice characteristics
relationship * Non-replacement of human roles
building — Provides technical guidance for interactions with family and friends, rather than aiming to replace human interactions

» Non-intrusive usage boundaries

addicted to the companion

— Limits usage time to 20—-60 minutes a day, 3—4 times a week, to prevent the child from becoming overly attached or

* Social-emotional support conversation and content design
— Conversation topics and content design that adhere to validated national standards for child
Motivation and * Motivation and reward system

persuasion — Conversation scenarios and contents that encourage goal achievement and explicitly convey action strategies
techniques — Designing elements such as quizzes, praise, providing correct answers, and continuing conversations related to

quizzes to stimulate interest and focus on objectives
— Providing guidelines for actions that parents can take to support goal achievement

* Functional personalization
— A platform for managing the conversation and activity history between companion and child

entered in advance

- Utilizing personalized information such as the child's name, personal details, schedule, and interests, which are

Personalization — Quantifying and tracking analyzable elements in conversations (social-emotional development, language

and continuity development, vocabulary usage patterns, etc.)
* Emotional personalization

personalized interaction model (hame, nickname, etc.)
— Optimized conversation topics and content based on personalized information about the child

- Maintaining and remembering knowledge about the child's characteristics as conversations are repeated, building a
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