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[Abstract]

Artificial intelligence (Al) is currently used in various fields, including culture and arts. This study designed a scenario-based
conversational agent using Natural Language Processing (NLP) and examined its application in the field of culture and arts. This
study focused on developing contents with an emphasis on experience expansion for users and investigated the conversation
composition of the Al agent based on the elements of persona and gamification. The agent was Leonardo da Vinci, and its
persona was set to be melancholic based on the extant literature. This differed from the friendly agents commonly used in art
museums and galleries. Furthermore, to enhance interaction with users, the conversation was structured by incorporating
gamification, which includes quizzes about the work in each step, and recommendations for the work as a reward for answering
the quizzes. This study focused on the technical feasibility and scalability of integrating Al agents into artistic content and
emphasized the practical application of this environment for users in cultural and artistic institutions.
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A AFA (AL Artificial Intelligence)?] 7]z=o] &
H ARAES QA7) =8 gt e Ae-S Tt /e
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AH Aol digh 953 45S Holx i 53] gy <l
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San Francisco Museum of Modern Art(SFMOMA) ©]<
e EASo] vk BE ZHRES wEE 5= o A
S & 23817] YalA ‘send me———" Ao 7 B FAS
k= SMS A sk Aol 1o sk A
k= AH|27) QIEh6]. olEET 1E3A]% |27t 2]
o= AAE AlEl= glek 20179 ¥ = d)7) E JukeE
(Pinacoteca de Sdo Paulo) Pl&ollA= AX] HFHS AL
Boto] A= W] de P& Algshs Z24ES A
Atk 719 vl ZFol| tiE] AlEEe] RS sk Al
gH IBMO] Watson Q18A50] B¥HE Aeates 3t
] 255 Foll 5% o]opr]el AAbA] wehS ARt 7].

Five Factor Model(FFM, =& Big Five Personality
Traits)2  <QI7ke] Aol  JIHA(Openness), 424
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a8 1. <Voice of Art> Z& Zol Z2ri[7]
Fig. 1. Visitors experiencing <Voice of Art>[7]
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2-1 0jo|MES| izt 7o

g2 do]HEE A2]71¥HKnowledge-Base)o] A]2~Hl
o7 FAE AREAL Wl HolHE 54 ARG miAA]
th 54 A5g FAHoE A7) Aot Aws AR vist
AAZE Hojom 718 753 a Vs oR ERet] &
F Atk 71 715 AR g HolHE {1481l HlolH
M(Data set)ol] A& AH3 GH-S EHsk= Aot} dolH
AL oRIRe] wE Y =29 olto|W) AR E S E& F
AT Al el tist A, TEo|EL] AFAIEA S Bl
ol£]] ofy] HME7HEe] A vE S vfgo=E ATk
o FEHEALE 17 75 AAE diskE 7Rk R 3o
WS FE5H= A 9] 35" (Web Crawling)S &3 ¢4
tlolEH & 7HA 9 FEdh= Zlolth §) A5 752 HolE
A Qrol] EFFE A -2 AREARe] W) vlo|HE W O E v
Aok & Ag, HA Fo] tist S A Slg
FA2A LEE At

ANt W22 s} diolEle) gk v ES =07 fl3l A
A1 #Ejof iAol S 0w 84 F lie: oA
(Agile) WHES &Ytk AR} T4 AAIE vfgo=
WG N ZeAl s mE A o2 A1E(Plan)- A
2l(Design)-7I¥H(Develop)-H 2~ E(Test)-8] E(Deploy)—
2 Review)d] & 6HAIZ TARCH11]. ofAd HHE
ZRAzC L ool dE N s Y] BAb, A
v A 9 A 5 e 7Y o] E RS vEo]
H2E 3 $A4S wbeeleiglal H5o dAl= Az
1-3eHAI(AIE, BA1:], 7ol A 271 AU & B3l 2=
E8] /M-S ata A EE Alue] Qe 75l 2 3-6%
ACKE, H2E, w3, 2fH)E A< 9hEgc.

Default Welcome Intent Q

|

Davindi_wiki Question-No.1 Question-No.1
(Web Crawling) (Questions about Users) Fallback

L Question-No.1

o ok

Works Recommendation (Questions about Users)
|
Viorks Recommendation Question-No.2~24
User Answer: e (Questions about Leo) _\
. Question-No.2~24
Vorks i Question-No2-24 User Answer: No
User Answer: No User Answer: Yes

" (Repeating questions)
!
Conversation Close

a8 2. o3 S8 st MHE
Fig. 2. Conversation flowchart
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g2 o] E SA3kE 918 HEEDefault) 2 A= 0]
A ‘gt Tl E wehd ollo]HEL whgSit) AR
2ol Whg-& sl 8l deTt WA ARgAlel] gk &=
=S BolRE= A o7 g3t ANE ™ Fallback AAE &
&) ShEEA] e AREAke] w3l tlolEfo] thEh thu] S w}
Al Tk ¢lE 5o, deTt ARSI A ‘Gl It
82 §<& AS e Eta RS ), AR Hol 4%
ato] dlo]E] Aol A mi =R @i= 74 -$-¢ll&= Fallback 2.2
o7} the ~§j 02 WP E] A Sh= Blo|t}. =, Fallback- U]
sle] 35S Hdg A2 AEHES she J3=, 7
A7) ool Ee] TS wekslaal ok 1Y 2004
Fallbacks 2&Hsto] 7Hzke] Al&-w|Q1(1),(2)-vHi-2] &l
EZougt S50 % FAdH 0] eA] &k

s} A7NEeA B 4 Qo) 72 2"l wet AVdE ok
27 FAsI o™ oA A58 Fallback 7|62 ek o
FAGE AR QIFIES 34 Fi o2 ¢ Q7F ARt of
g TS she FRrelth thy 28 AR o R FAIE
o (1) IR, HeouEE oA E 538 a5
AEE Gyt Z ek v(2) 17+ 338} 2HEo] Y
T RIoR FA o R FA|E o] Qi) A-F-3) dole®
Z 6709] ApFo] EiEol slom, AREAL 5k Tl
] 25 2 2 v AR E S5 gEas QdE:
Ao g wAEo] glom tistE TRl wQl QIHE
(DF} (2)elIM = AREAR] T/57g Whgof wh whs]=
%2 zh=t) g2 Bol, Wil = AFEA} glovan
= f5g ui7hx] F 22709 FEERZ vEEETh Wl(2)elA
= AR A S A5 A v QIFER

O

2-2 |2 ALtQ} Alo|o|m| Ao M HE

1) #2242

is}e olo]EE g2E wWAlX] Z]Rke] AR 54 o
3} 71¥ke]l VA(Voice-Agent) W] o g2 EFHT F 714
EFYE] clo]HE BF AREAL] oA Wil #ek A
T7F e] Rl om, QIEAs o] HET} ARAE vERd
T AT HE2LUE o9A Al we) s 3
o] gEpxith= ket A Azkse] gtk 22 Ules A
dal|ete dlo]ES] #H|E o) upeh AREAY] Px HE
7 &R 2 o]o we} Fo] Wslslr|® g [12]. A=e
7FHE ou|sh= gieloldl A e w2k A AR/
AR~/ BAHES] H24U e PR Wol ARS-E|IL 9lo
] giomA ALE FEakE AR xRN E
3laL AREALe} e ARE-S sHA FAET = grt[13]. o
OJHET} FE3hE oA gt 3ol AMEA= ool ES
A o7 =73 F7bely| whitddl 54 % 3 A =E
B2 07 gk Aok ARgAtete] Al E WEE FHo R
) FEE) e A2 2EET VS ATt 14].
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1. 2129 HE22U[15]-[19]
Table 1. Persona of Leo[15]-[19]

Basis Sources Data Persona
The handwritten phrase
‘Tell me. Tell me. Tell Lack of
® Da Vinci's |me if ever | did a thing. Confidence
Actual | Notebook | === Tell me if anything
Record [15] was ever made."

"Mirror writing" that
turned left and right.
<Leonardo's Horse>,

<Battaglia di Anghiari>,
Unfinished| <The Virgin and Child
Works with St Anne>, <Mona
@ [16] Lisa>, <The Last
General Supper>, <Adoration of
Information the Magi>
nature, mechanics,
anatomy, physics,
architecture, weaponry
and more
"His knowledge of art,
indeed, prevented him
from finishing many
things which he had
begun, for he felt that
Giorgio his hand would be
Vasari’s unable to realize the
mention |perfect creations of his

[18] imagination, as his

mind formed such
difficult, subtle and

marvelous conceptions| Depression
that his hands, skilful

Confidentiality

Curiosity

Field of
Study
[17]

®
Other
People’s
View Points

He is estimated to be
about 65 years old, but
at the time, Da Vinci
was unable to paint
because his arms were
paralyzed. His
melancholy feelings
are revealed in the
portrait

Martin
Clayton’s
mention
[19]
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5 FHE IR REo A olelgte S Flo] A
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Ao FE&EE A AMIES] AnE vfgo R
/g AREe] Btk A thekel oo IS Far
= AL ST I ER AeE  odon skl o)
=7 Aol o2 A& ARk 19 A4S o 5 Qlth

AL Aol Znke] ot 93k ARAES] 217} A4
% gtk iAoz 3 B 2ulde] nleAlE A
3 222 vl (Giorgio Vasard) 9t & Altie] glovtan
o] A7 vhE Zglo]E(Martin Clayton)9] B3} &
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Sl AFE Sl T 923 dEAUE faRiglen
7F Mu|s Ao w A8stE FEIY o] NEEI U
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L 2 7R AVAF ALY, 2uPdaE gl Eshs A
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E 2. mol(1) BEe A3zE

Table 2. Part of Main(1) scripts

Number Main(1) Scripts

“Pleasure and pain are twins. One can never exist
1 without the other...” Salai was both pleasure and pain
to me.... My son, Salai,, Now , you know who | am.

Do you know the sfumato technique? It's a way of
painting that makes things disappear, like smoke.

2 Even though it's an iconic painting technique of an
era, people like me disappear like smoke.
You call me a genius artist representing the

3 Renaissance, but I'm an ugly person who's done

nothing.

I'm the one who painted the Mona Lisa. But I'm
4 afraid the world will know that | couldn't even finish
that little painting.




2) Aelm|=A o)l

Bple) Aedes gslehs FARA Aolng

& i ool E Atk eo] Hgsieltt. Alon|x
o] Aeli= shaksniet thdsiAl Al
A 5 Sl el Al
205 A 24 el ggsto] =
441 AR AEE WeA HAOITH20]. chek 8 Al
Alelmg Ao o] AEL o] Zol7k AT} 1o gt =
g3 glom ¥ ZrAEd AHgAe] FrlE fushs

QA 2 g3k

oA

oz

A
=il =z

KeX

Al
l

# ZRAEAA A} Ao TS FES
Wk Shgel A AlelusiAlo| Ae A g-ate], 4] o]
93 vol = AFo] FAE 5 =S AA . He o]

HEE dubd oz zalzto] gla %%f‘& Hzavs 7R
A E A Ele] frebal WA dabA] ghom, Bl &
8 F e oy 7 ARE A= FA 0w AL A
ojmg Aol 8= vt #Zol tARIHEI. 7t A
AR 67 T, TR e el w2 wEellA
AL frFsh] oele ARE(E
2, A FEA Jerte 54T —’F == Al
Bk et vhe] SR AR doj g B9, ke V)
Holut gzEl tigh 719 =7 Al E o] AREAl A ‘el
7Fehs JES AR om AARIt 7P w2 do]mellA
= 2YAa 9 olgg]o} W1X|(Vinci) AL AHAoZ A
woto] B AF‘UM ol = Q= vk & 32 S (1)
A & SAE ARE B £ 9lom ¥ 4= dolk
=&Yy &%Olﬁ}.

E 3. Hol(1)el olxH &3 HE
Table 3. Output information of Main(1) by difficulty
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real me, wouldn’t they be disappointed?

(M3) Do you know the sfumato technique? It's a way
of painting that makes things disappear, like smoke.
Even though it's an iconic painting technigue of an
era, people like me disappear like smoke.

(M4) | preferred tempera over fresco and oil painting.
Because it can express a vivid light effect. But don't
be sad to see my paintings fade away, because the
passage of time is a natural process that cannot be
reversed.

(M5) In 2017, my artwork was sold at auction for
$450 million dollars, is that true?

(M6) Bastard, gay, vegetarian, left—handed, etc. are
words that describe me. Would you recognize me?

(L1) I spent the whole time in the morgue trying to
paint better. It was dark, dingy, and scary, but it
taught me a lot.

(L2) Was my curiosity to explore art, math, music,
architecture, geometry, anatomy, astronomy, etc.
a punishment from God?

(L3) I'm an artist from Vinci, Italy. Does that town
still exist?

(L4) Michelangelo is such an amazing genius. |
didn't get along with him when he was alive, but |
only wanted to meet him after he died,,how foolish
of me!

(L5) You call me a genius artist representing the
Renaissance, but I'm an ugly person who's done
nothing.

(L6) I'm the one who painted the Mona Lisa. But I'm
afraid the world will know that | couldn't even finish
that little painting.

Low

E 4. HO|TY AE 2R

NE T
Table 4. Classification of works by difficulty level
DIifE A Recommended Works
Level

Difficulty

Level Output information of Main(1)

(H1) | prophesied that the world would end in 4006
with a great flood that begin on 21 March, 4006. |
used to have terrible nightmares about the
destruction of mankind.

(H2) Hold up the mirror, and you'll recognize me.
(H3) “Pleasure and pain are twins. One can never
exist without the other...” Salai was both pleasure
and pain to me.... My son, Salai,, Now , you know
who | am.

(H4) The Medici family, the patrons, had a long
relationship with me.... Oh Lorenzo di Piero de
'Medici perhaps we shouldn’t have met.

(H5) My tomb is in Chapel of Saint-Hubert near
the Amboise castle in France, Maybe | found
freedom in death.

(H6) I've designed many military inventions such as
armored vehicles, machine guns, parachutes. That
doesn't mean I'm a warmonger.

High

(M1) Wallter Isaacson once diagnosed me with
ADHD after seeing my unfinished paintings... Maybe
Middle |he was right.

(M2) Steve Jobs and Bill Gates once said they like
me, but I'm not that great a person. If they knew the

The Adoration of the Magi

High Young Girl in Profile in Renaissance Dress

Salvator Mundi
The Annunciation

Mona Lisa

The Last Supper

(W1)
(W2)
) (W3)
Middle (W4)
(W5)
Low (W6)

A ARSI A, (e, A 5 3
1A B9 AT §FUE T ] anwA AF 4
o] ek, ALgARs WA R % 310) 71817t Yor] 4-5-3
ol el upe A S ? O‘E} s 5o wol=rh
w2 A A wEA {53 A, sl oeE

o= 2 27N(<E AL 7:‘HH> <HE ok 28>)
3 2] FE A i teolAl= 7% 25 2
e, <A wb) F @ Aol FUT A4
AL Z 6719 2] Oigh u] 3214 AR} H|FRIE AE
2] g5 A dE o, <HFe] Wbl o5}
T i frhe] wele] B9 QlEoleks SAla vtz
AellAfiz thilAle] 71 vlsAte] © olf-2 T1olA] le] ol
o] 2 aglolglom, thilAsh gnkaly] 918 1] dels
AR Aepinya s 4 58 990 AR} Fx

O{N 4>
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o)} glo] 7% FAw sk WA FeE 4EE
Ul AEE] FASlE Aase] ZYHES TAgon

o] 219 32 Alojn]|A o)A

15t step: High Level
H1, H2, H3 -~ H6

A olt,

A

15t Recommendation

Randomly extract 3 info.

20d step: Middle Level

W1, W2

2 Recommendation

M1, M2, M3 *- M6
Randomly extract 3 info.

3+ step: Low Level

W3, W4

314 Recommendation

L1, L2, L3 L6

Randomly extract 3 info.

T8 3. ZlolojmFold TFHE

W5, Wé

\‘/

Randomly extract 1 work

By different Level

Fig. 3. Gamification configuration diagram

OF 4. TREER I AR QRIE(R), Mol QBIE(R)
Fig. 4. Prototype vers.: Welcome intent (left), Main intent
(right)
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