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BAE T dEpiATL 2R ot 93,08 2d= AR 5
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BRI 7102 AR 9 3.0 At HER2olA ORI Ao 2
AL wHsly] PaAE BEAR NFT 714 2-80] BrE7 s, 2
AL ol AthA ke AX|shu, ek ag] Ay SHL 12
3t olZe] 7]us) NFT okEoh A4 4 9l met20] 5744 54&
D'ASY, QAN GFAY, QAR 6 HHHe4o] B8
g 0% E2Yck 13 o} ek 7]uk NFT o (stolHe:= ]
o4 Hybrid Nature) 2% A @d7o] 483te] weksl 9l NFT of=
o Agat B0l AE ol ojwst Aoz v B

B A7E B9 9 3.0 7147 e, AR el A2 Aol
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1. M2
D) a7 wd 2 2ak

A4 €7} EZ(Non-Fungible Token: NFT), &5%43s} A&x2
(Decentralized Autonomous Organization: DAO), 85943t 8§
(Decentralized Finance: DeFi) S22 HEE= A0 eyl ¥ 3.0
A7t =gt 9 1.02 Yool =S A8t 1994958 573t
Bol2 o] &t YO E AT AEE 24 oS & U Eol
(Read-Only).! ¥, €4 2.00A4= o] &A1/t QJIAE T} 22 E3E
oA FH=E A7 At T/ 4 UtHRead-Write). HOFS 2 4
3.0 dlolE] 2o A HolE Af-dd] wE FAH o]o] H&E =
A2 At 9 3.00]% &of7t 2HcH= HEH A, NFT, F23hy,
E5A4Q 52 HlEH A 7e S ftt S22 HFY, 1dHE Ay
A, AE5AE 71 AA SAH LR et it ¥ 3.0 H|H
YAg zpito] H ZEl=9] ARHE YSShe NFTER ofvz M2 =
& FHAE Fd5t= tao], E5A4Q1 7I< 7|5 2598 Az 4
o & xRttt € 3.0 5| g E5A41 EHE0= olH Y
(Bthereum) ©]9]o] &&hh(Solana), AEIAQI(Interchain) EZFA?I
EHEQ] E71%(Polkadot) 50| o™,z ZHHR] 7|&d} 27|, AT}
Ado] & 3.0 FAdgith

20229 34 vl=olA dd AlA o s71E WYL SXSW 2022
oA wlEfetA} oflolu] HW(Amy Webb)2 ‘HEFHAE 9 3.00] ZgHHCy
I A3 A QIEYICE A= sl AT 9 3.00] ¥

[ oo ro o

o

! KAIST 2&0[2HE=HSH 0RHERIME, T7I0IAE DI2R2F 20235, ZSAL 2022,
273%.

2 Geg, "geols,, &

3 oea, "EdolE,, &

SIEEE, 2022, 91-92%.
SIEEE, 2022, 54%&.
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ehlAg ERFhT 2 Zolt AP BFFA, dole £64 59
S AR 9% e AL 22X 714 J19 oA AE sk
S, NFTS 5 U4 A4 2 J212e] A8 At 7R3t A28
o] F@slolo} dth. NFTE: BEAQ 71 tAd YeAS 75 4
Qe WY slezA 585 YA ofEe HEI NFT ofER Azt

202149 39 AlA H L4A52A A2 AE|(Christie's)ollA] ARl T
A9 olE|AE H|E9] NFT &E (MY Fx9] 50009 (Everydays: The
First 5000 Days)y°] GA| &&3tH o|t|(ETH) 7]+ 3} 7859 Yol
SZE AL 71702 NFTO| #gh #4o] Z53ch o]F NFT Al
FAE Qo A et wlE A Aol B3t BT A&HoR
ZolA yglty, dez2, o=z Ex29 AL A(efferies)= A AlA
NFT A 571 20199 2407 221(282180005H)ll A 2022E 9=
3509 2E(eF 4222 Ao, 2025W0fE 8009 B (9632Y)
72 27V Zolgt Borthd AmE Al NFTZF gAg AA9 B4
AAIE §&ote © 7loot Al EAAZ A i d4loh= A
o] Qs HSITE5 wa tiXE A4t HlolE £4 7| HAE
(Messari)= % 10W7E NFT ofE A|7FEHo] 1004 o4} 4% Zo]
2t BAP vatels @A AE Ve &E A7 R 1270009
2l B3] NFT otE Al7}Ed2 1409L# & 1% E3stA|qt vl
o] NFT ot AJ7EEdlo] 13240009198 o4 Eolu A& vj& Z&
o] A et thi5otA & Aolzt g6

4 ZIAS (MZAIEH Z2EPM ITA ' NFI7L AE 27, <CIXEHYa]>, 2022.8.31.

5 QEEE (NFT @ TV = ER= | 7HE RES AOIETVE 22| & Hiol), <oz
A>, 2022.3.31.

6 FHI 2|MRIMIE], 720225 7FAKEAE EXFE(OF - Crypto Theses for 2022, "J4l 2|M
xls 2021, 33%.
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NFT= Hg UXE ofE & ojuzt A, detA, fEE, 38 5
kst o] JE 7hsot A2 A FET 4 Aok 25k
%7] NFT A2 ol2i3t AAH 4 7kx]e] 53t 7|Y FE9 H| =Y
A 2 AR AE Botou, NFTY thekst M3 oto] d&t g=3t
NFT ofEgh= go] AAstar k. 12|t} o]2igh NFT oFEo] gt
718 iy A AR 2-g AlE 2419 NFT ot 2Eo] gt At HEst
‘ot

A A]0] 20229 HZhFU At AlA 39] FESHH A A FTX whit
59 oFA7} Aolo] EAHA NFTQF YRS #aS W 7HARpAL A%
of thgt 44 Ql4lo] LA GITt. o]2fgt A% HA7]o] AA| NFT #H
FE Aact g3 I SolEUTh dS A4 BA HlolEgA &
old el A(Dune Analytics)o W29 A AlA] NFT AN 20224
14 1709991257009 9D E 7ISPou 22 o 99ol= 496600
T (59009 ¥R EUeh7 ey ol A A AXA 4%
I F8 A ujrols Fof e gHARl A|4]of 7|9ks] NFT otE9]
n#g FAHOR &riols A2 AEE ddo|t) 3] NFT= 27

AZol7lo 23] NFT 7|&o] 717l 7119k &4dof dist A|A14 o] OHE
molsle= A7t "Wasith E3F NFT ofEgk= A2 d& YA
7He2 ol st WA 0= Al7]&S L85 A ABES Yol UEA
EottE = o] AMgg=]ojof Firt

(i)

2) A7 BA3 Py

B ATE meshs Z143 oe, AR ARle] AE HelA )&
1@ A} ThE Fe ARSI Qs NFT ofE9] 7|5 Adg sors
NFT of=o] AAA %2 24k 73] ol glo] ojuat o<, njsha,

7 O|ZE, (K28 HIEZQIoRZ FEHHA NFT7F OfMC |- ChE 2 Ms), KBMHIES,
2022.12.29.
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oM 717 QA A E 1A} St o]F S 2 IaE HEHA
7|¥F NFT o}E (Sto|H |t Y|o]A]) A& A& A+-sto] NFT otES]
Foll vtgE E4= FEStA Pk A Are] £4 AEo] NFT
olEdt= Aak /i F47100 = HFEE FAFHCE T & it
= TAEE AAstA e, FAAZE NFTE oWt Ao g &-g6lof
MEL e APEZ AFsiurtal QA 1 FA18 2 mhetet= A
< NFT otEQ] AAe} vleiE 7Fasfivzdel 3lof 528t A+ FAoltt.

ESH AE7HA] NFT otEQ] Z3FAlo] @ ZA|(Opensea), Tr2-do]A
(Foundation), 2t2JE&(Rarible) 53 22 224 NFT olE Z3E
dHZQl HAE otlE AEFS JREst= Aol IHTHH, A A1
Al&d] AATS HEtA ] AlS7E FEHE LS50t 11 Al AT W
bl EAst= &7 tiidolvt Aol NFT 71&< Z-83f wetH A AlA
9] YRE Afohs FEHIE AF A2 HeF/do] #aletal lrh A &4
el AEE A7He] (Sho|HEE vlo|A]) A A U HEHHA &
P 2A3(The Crossing Lab)& 7]8to.2 27171 2 Hef A
37t stolERE Ylo|A NATE F43et L, 1w A Qhof
F 9 A 7Hs?t NFT ofE #go] EAsts oltth. wapA &
ATE o NFTL WEtH AL #/dS AuEn HEHAR et
NFT otEQ] A4 Fif= Tostart gt

o|F sl =i} A, KA T TUie] £ RARE &) HEhH A%
NFT o}EQ] Al At A, A% A4t 5= Tofstal 1 Foe} 7id
of thol AmEtt}. 121 wEpH AL NFT £/4S Z3gt 74|14 A
H& &AEF FAHOE EA4sto] NFT ofEQ] EAL L&At ot

u
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2. HE}HA 2! NFT OIEQ| sjdnt EX
1) Her A0 Adst 54

e A 202399 SHRo|t), o= JE7|&AF-ALRHE 7Y
7FEY(Gartner)= 202349 FEdjof & 9 A& EAC
HEPHAS ZFAIZTS 7FEY = HEHAS 'HXE d4 &4

BT EFHR1 7M 3DBY ol Aot S A &Aool FAF

9] A8ES ATT Aolgt Byttt AlA o FEZ1&(1T)-7H AAl
CES 2023°14& WEHA 93, e, gAGAA, A&7Hs4,
HAFE et 22 57H] SRS AAGE, oF et At 3=
o A F7HE FAolch9
‘HEp A(Metaverse) = 7H3H 29S u]ot= HEHMeta) 2+ Al
A%t 25 Sols FUMA(Universe) 9 /3012 7 AlA = &
AL 2Y% /M AAol ol 1992W SF A&A TAL FajA]
(Snowcrash);914 HAE F7HollA &4 AAL} 7H AAZE Tk
I7t0 32 A& A3 Ado|t}.10

et A0] 835t tigshs 19 Folzt 1 g oAl ot
ojAEoC] Azttt et A9 A EAES BAT A A9

At o 2t

fto

Mo b tob i > &

ol WATAR ol e A @A o B(Matthew Ball)l1
deh 0] 28 £4E TR Aostel &4, AL AEE £

8 https://www.gartner.com/en/articles/gartner-top-10-strategic-technology-trend
s-for-2023 (A 2023.1.17.)

9 https://www.ces.tech (ZA#: 2023.1.17.)

10 Thom Waite, {Snow Crash: the 30-year-old novel that predicted today’'s
twisted Metaversey, <DAZED>, 2022.12.9.

11 https://www.matthewball.vc/all/themetaverse (ZAHQL: 2023. 1.17.)
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o3 A XVH SRS =2 5 3o EQ HEAE &
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71&u|eskatol R} 71 AR FA] HE(Cathy Hackl)2 ‘HERH
AL B84 Rolo} TR g Aoto] g3t olgti Boprh T wERH AT}
VR, AR, Al 9L, EZAQl, 5G UEHI, AA HAFP(Edge
Computing)@t Z2 €4 3.0 7I&Z B9 HAE Aoks T3, 1238t
HAg Aoyt A5 Agol= A9 E2H2E A5kl 92 A&
T Aot TR A AEtolAF HE A EE AWM E(Upland) &
5 A9AR g3 FADirk Luethy= HEM AT AA AlAL}E BA 7
RS AEE0] sty = oF o] AAHE ZA == AlA o
EEARIE Sl ARG Ao AFAS ART 5= A7l HEHAL

7|8k EF5AQl10] Fojof jtthal HYth EIF 7]& ABESR FARA0]
2 UC HEY AY9sE 749 Eusk ¢ HE2EZ(Tommaso Di
Bartolo)q= HEMHAZE ARUE Sk A5 A% BAE SHOE Z9Y
AE= Agoh AR BHELL FHAUE J45HL 55 7}P<l§ =
St M= A A olgta AAIE13 7HA] siE A £4, E
thh o HIEER e WEH A Bt TE FE 5=, 1°ﬂ u}

13 7hA| SHE-H3 RA-E0kA O] HIZEZ X, B2t &, "HER:-SA,;, Yofolx|=2[of,
2022, 41%.
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ol A A, AhA, Q1A BEE AAT ¢ UL SF Sk oot o)
et HlEpH AL A4 A2 FH} Zpof, AfHolth.

g5 HE ALYl EAS A%/d(Seamlessness), AAT
(Presence), AE-&8A(Interoperability), 5A]"d(Concurrence), 7
Al 38(Economy)elgt BTt HEpH A0 A TAsH= B B7IA
R AZEH, F94 FFo| glolk AR AAdE w2 5
UL, HEPH AL Holg 9 FRE AR AT AFET, v AR
7F sho] wEtH Ao A FA] BF 7T & oty & AlZbdol 22t

£ 852 FAEY 5 Atk HEH A ERE0 A= ASte}t AR|AE A
FuA A 7ot @4 A EERE ASAE 5 ke

FFF17 HEH A9 7714 A @ AE AFFled, FAFeE A
Al d2d IS F3l oAy o5 o8 A% 7hstt AEA,
=24 d4 AALE 7H AAY BA £A, ol &4 1 AT &g, d
otol Il Bl (Multi-Identity)E &% HE Z#EA(Multi-Presence) 3
= = ARAR FA(UX: User Experience), A&7, CEIRE
(Multi-modal) YEHFAE &3 F&, AL 7MHAA 719k HS
=

1AY, A, AE, ALH 18 HEH AL 1§ EA STHAE
Canon(MAlH), Creator(Z2HAL), Currency(tXA853}), Continuity
(@49 A%). Connectivity(@2)2Hs 5C' 2 145kt HERH A9
A7 AR} A7t A S sUtths 54 HolH, 554

~

BT

Ho

14 A ST BAENI O HI2ER M, HEat o THER-SIA, LojolxIZEI0,
2022, 40%.

15 AR, HEMIA MZ2 7I8], H7KRA, 2021.

16 200k, THERHA ZUE ARKH ZH SHT-MHES SAOR-, "SiTHStm At 51
=2, 2022, 14-15%.

17 5&2, HERIAT} BIEE Tk At 2ch, BRADIEI0], 2021.

18 Mg, R, B0, A, TolEfAC it WA weh, THERRISEIXL
28H 15, 2021
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AgAFgo] vlEtEA0lH AA19] AATE BAstH ZHxg AP
AvlE Bga e Ad AL Ry Zdx Bt 9 S A,
AR} 28171 AR50 42 AT BB 99 TAY S 58
2 % 9tk EF vEbAL Q4e] A Bkl @Al Kojel wjet
B2 oflEl} 45 283t Ayt Lol wgE Sk Sk dEE AL
ABT QAR ohg AR TE vl AL AuEe 9T %
ot

| 1| M8 H370| ‘HERHA E3 24
XL == H(ESY) ‘HEHHA 3
The Metaverse: OS5 Qe
HE & What ltIs, Where to QN =Xz EA| 204
(2020)  Find it, and Who Wil @2 Z3R| XKl B - @m0l 3 o
Build It ONEEEN OEHX M 7tsy
FHAl SHE,
o3 2A, _ _
=nia et DA A5 @FTH 1B
CHl2E= T QABIEAYE, JHeIN A @ 30 7I&
—=
(2022)
sz lEfEA DHEY @AY ANE28Y
(2021) MZ22 7|3 @SAE ©ZM 55
detas oion VBB @8 TR 2o 2
Edf 7}**7;(1| AlI_EH_7|P_ QHSEE @HE| Olo[HIE|E], HE|
(2021) “eg maEA, 22U U= ABAL FE G
- @HE|ZE USHYX| OCIXE 73|
aMg,
Hk, S .
J1=0| HIEHHAC| 0t OMAZ QFERE QLIXIEESt
Nl sl @YNo| oY EHZ
—o
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HEb A © AAR 718 AR A&, @ AR S AR,
® 47t 55507 Fo] 7153t ‘BAA, @ AAF 45} 7]“—6}
AR, ® BEE2AY, AFA%, VR, AR, XR, 5G HEYZ, &
Ang =3 7o 9 30 7|&S FIHog EYs= ‘7‘4‘:}49}71*4

[e)
284S EQoz B,

[¢]

[

2) HEFHAS}L NFTY #HAA

e AL 28 JAQl THFAA (Virtual Economy) = 7Ht A4
A ABE AR 2 AAo] 7SS E iR /- - AR - AFlEE BE
A AL ZEsts dojolth19 7MIAEA FEE Al A&, 34
A2, A, aFHclg= o4l 7HK] 870 F 86ttt

| 3 2 | 7h8H 50 274 20

7 Lhg
Rizs(Persistence) 7HAIZ £ X OIS ML AR R XI4E
sl7le(Scarciy) TR AE W RIS Q8 T Al BiA XIR TR
T2(Specialization)  SHAIZK| Elsiet S T2sjol ot 2o A

7{2Hl(Trade) MM &ES BRI XiREA K Tis

ARB(Property)  7HIRI ARTAL AE A AR BY BY IS

19 MM THIEHHAO| SHAI NFTQ} 7MMZA, "SHMARIAE: Emerging Tech &Bizs A
35, 2021.
20 9 BN, (K2 SIREEMERIEY, S8
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12 |z ZEE P

NFT= WER A0 74 BAE 55kt 44l dT-3 "@aiih
NFTE HAE A9 344y A2, AE8e Btk A
th2l &, NFT+= HAE AAQ] e Ao EA k=

A9 TS HoJdieh 22 NFTE Weh A4 AASHAY HA|sks Ze
Z ofo[dl9] AFAE EEAIC 7155t A 7Fo— JEH= ThEolE
o o]A" NFT&= HAE A4 A083 A 7155 HS6) A&42
3|8 BAste] 7MY AANA A4kt S o 1‘410} A=EE AgstH
M BAE @4 BAAYE g 15T 5 AeE Zoketh

T

Ol

NFT& 93} AY, d&, 56 5 oFe 990l 248 7Fsste A
E7Hse Ao 24 9] ARAS St A 7t HE vheols
of TR’ NFTY 4 5 HAE ofESF &3t NFT ofE= 32+ 1A
g 7HIAIAR]D HlEbH A0 A o] &AL A Y = MER WS
Atste @A AL} 7S BAE miAlchke 9E2 & & vk HAERE)
(The Sandbox)= 2t FALE0| 7Hset AR 7|5t HEPHA
FAE0|t}.23 o] oA EFolojEZ EAl(Voxel) AY FEZ AA

I Al otoldla} FAES NFTE &9 &fotH 43t 4= Sl
HAEErAoA Edojo], A gofold, FeEolH, tAE F54
o 22 Tl o] gAY TR/ EES &8olo] &
I g S Stk ERE HEA EE A ] 12 (Spatial)& 74
A& 7Fset URL FE= 37t AT 4= 3lom 2Hi19] HgRd #3543t
A55to] NFT ofEE HAIE &= QUth.25 o|4F NFT+= HEFH A A

o

rI:l
ot e |

21 HSE, olgs ZE, INFTQ| Hall 7t 2 Sbskdof chist nEh, "XIZZASkSIX] A|
133 15, 2021, 258%.

22 74Nl BiE, o3 BA, E0tA O HIZEZ N, #HE2} §2Z2, "HER=SA, 2022, 1658

23 www.kr.sandbox.game, (ZAHQ: 2023.1.14.)

24 https://medium.com/thesandboxkorea/ G- MEEIA=-0{H- A UU7IRQ-d746bf66e
6b8 (ZAH: 2022.12.16.)

25 https://www.spatial.io, (ZA4: 2023.1.14.)
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2D, 3D 5 HAE B4 B ket 3D YABoY BT A A3
T AN 4 Y G WEDL AR 7 B7 Hol L B A
gl 4 otk

3) NFT otE9] ¥z 74 84

NFTE ‘di4] £7F &2 (Non Fungible Token) 9] A2 7+ EZujct
AR 4GRS Fofdlol e B 4% 3] E7kssitt. wehA
].

NFT& 4% tA7F E7Fst §4 Ak yehd o= Qloh ol2gt NFT+=
AULE AEZE(smart contract)Bhe AULE A9k HHA-S E3) 77}
‘AT,

gxg ZH=l

FeH=Q} 7HA; AAKvirtual asset)] YUEQIFSAE Hhaygt
o= NFTQ] 42 vd A& ofER oy} oA, ?ﬂﬂﬁ]‘l‘ﬂ
AQ, HEHA 5 bRt §Hofl HEEo] 2L HRYA

@ Im g
At ol %o

2311 Qlth AlA 2|2 & o]f g2 BRC-721 EZ W49 NFT 7|&
AL AU Eofz2A] 20179 tinfA(DapperLabs)7t 7H# st

)
ofo
o

ALY ZHEF|E(CryptoKitties)o|tt. AHE|E]= YA E J
24 AFeZA fH(Decentralized Application: DApp)S!
F3} o EA | AR SAIFTt 20

o[2|%k NFT 7]&2 AR, 94, olu]A] 5ol HEs tAd ofE FH=
F33 Zo] NFT olEzty 2 4 vt Iy gAg ofE o]ulz] &
7F NFT otE 7S @Ask= :rL"é 249 MEE= oyt 7|2 0R
NFT= E5A1Q1 7I&ol7]o] NFT otEQ] F2& AAls] metstr] fis)
A= NFT9] 3714 714 4 84F olsid 2871 itk NFT= O
NFT 282 do]g (Contents Data), @ NFT HEtH|o]E (Metadata),
® AUE ZFEHE (Smart Contract)Z O|F0|A QIt}.27

i A4 e o o 010
tht .
Y
o2 =5
o =

OiN

26 https://www.cryptokitties.co, (ZAHL: 2022.12.13.)
27 UEF, (RS Ofsfol= NFT [i2fstr ), «3ldlA3 =20k, 2021.11.18.
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AA, NFT 2812 glo]el= NFT vlgo] glolgatix 43 4= qlo
], 927} &3] NFT otEgty & wf &= HAE ofE olu|x|d
FFEc. 4, NFT HEtgog = NFT 262 tlolHE 4335 b
o[E|Z ZHE9| AE, AL, wd 371 9 FH, 7H4, NFT ol @ &%

A7} 7014 ol 1S Ho] k.28 A, AvtE AEHEL BEA
=z

4) NFT otE9] £4

NFT ofE= o3| 27] 4% dAlolH 1 g3 4 G4 Hatet
HHE AFHHZEAL 7100 o] g0z FA=of QA gt o]

= =2
2 e AAT AFEiolA HEAQ NFT ofES] E4E AmE 1At &
.

)

AR, F29] B o|tt. NFT olEx= HEn|&Algo] F53t 3]stet
27 Y79 edledEel SdEA den. I8 FE2 HFE o
T2 NIT otE+ &Fded digded] 4AE 9o 4%, 99, s,
dH2EF oA, ofyTold, ZHHotE, AY SAE ofE, Al ofE,
EA Ty, AHEHIHE Ed= 5 et =S TEIT0 Tt

28 https://docs.opensea.io/docs/metadata-standards (ZA#: 2023.1.10.)
29 301 Edjold, THIEZQl0l| 7T MY O|E2IR, | RMRE, 2022, 36%.
30 ZIX|, NFT Art O RAS2: iy 27ts8t o, |, OIESZ2|A, 2022, 1213
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A, A2 A7 s ol HEd AT 22§
NFT 2758 S veAlgolA FEHe skt 243 2 55pv]
S e A7Heol ot A7tet AHE, ARG Ate] o] A/ SHolA]
NFT 27He-& M2 A3 ARIES HoiFa itk oJA" NFT ofE+
A&l AYsHA] Fekal Ad A7FEol Aol ARl sk A%
852 @ F e AV 715 mHsE Al

AR, AFUE S 84 olch. AFUE Q] EAl= NFT 252] wof
2 Aol A&l aclow 283 4 vk NFT ARFUEE EQIH,
HAIE, 7PEeE 5 2An|tolE E8sto] 2iQlolA F2 A5kl
WHoPH AA A 3tE 5 exel mYjog dAAE 4 it 71E
A& golA AAEE 22 derte TAHE 228 W ARYEE 2
gt Ago] obd o4, NFT ARFUEA E53HA] U= ol dfid &%
g AZE7] ofHrt32
A, gaAtet A 9] 7)<l 7HPeer To Peer: P2P) A 7Fs4d ol
o § &40l H&ol 7Fssithd o E5AA 71€0] A8E NFT

| 252 AEo|1L NFT 2717} Ho 255 SHst A4
ok <= Qlck. tiEAQ] F2E NFT vl 3HE21 2 E4|(Opensea).

2] E(Rarible), I2H 0] (Foundation) 50l &7t= #4419 &2

flo do

o Elu} A T (Metamask)339F 2-2 g A9 z}4F 2| 7to] ® @3t} o]
NFT otE A WAl Ageiel £4 5 4 Wi/iAE 53 A7t
d 71& "EE AR 55 +2RY WHstE op7|AF T34

31 H2E, 'NFIOIER OISAlE RE9| Halof Chgh M, TEA, H133 15, 2022.
6Z.

32 Z2IX], NFT Art O RUCZ= thH| 27155t ok, |, OIFE=Za|lA, 2022, 1274

33 HEfOtAT ZA! EH|0|X| www.metamask.io

34 H2E, 'NFTOIESR} Dj2AE fE°| Halof chst M3, TEaiA; X133 15, 2022,
10&.
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A, AR el 2714 0lEk NFTE ot 720 ot IDS
71 Aol oo @A) 7k 299ka 9L, 23 Tl A Anl w
of Hpojo] WHREA 5 A A o] BEA] /1% ssict. oS
Sol, olgelg 7|3k NFTY| LE A W§-& ole A% (Etherscan) o]
E9alA gAslo] Tt Bl THsster s

SJollA] Absls wlol 7o) olefet HER A0k NFT ok it S42
EYHOR g Qi (Blouels YolX) AR Basto s 1 74

4 48 g ARIA et

3. NFTOIE ‘Sl0|EZ|= Y|O[X =k

A
i

Al g+t
D 2E 7H8

(BtolEHE Ho ) EIASUFE AR eI& AL Lofal v]
to] Algl Aoz Aate meAER AR vtlo] ofgAEe} Az
49 BYoR AP At HAZHAEL 20219 FYT lekus 2
571902 € 3.0 Al 7HF Bk 4] gelo] Sk Aolet Ags
T AB7E A%k glo] EhEA BTOI4 AAS BAL BT 5 e
EBHES Auct 6

o] AEL A5t AWt 7% 9719t B oAl

42 Bore] AgH A4
2 Bz wH% Ao, Aelw Ago] iz A7

&
v 7M AEA

35 0|HA7ZH(Etherscan) O|EZIS E2XRIIN LoD = ZE Szt HEE 27
ZMISE 2 Ql= AIO|EOICE O|HATHOME OIE2IZ2] 25 MY LY, EZMM X3,
X B =8| o|H2lg 7[Ee] EZ M & EZAIRI0IM oLt = 2E Eaut
HEE A ZMSH & ot http://wiki.hash.kr/index. php/%EC%OD%B4%EB%SD%
94%BCHSAWBALUECUBA%IL(ZA!: 2023.1.17.)

36 2%, ([NIPA HIEHHA 27| 84 2ufd| ME7 (] 324, HEMHA oOfES:H
E 'fHA AN, KTRHIES, 2022.10.19.
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£ AQksHe TER A J]UE NFT ob=olth. AE0] FA: Aol that
244 7S WA 255 AU duEt. BAL OAg of
dlelr} wo] 277t AAsHe 2@ 7 8ol Zgdstel NFT
ofEES A . B 2L 20224 119 1129~269 WEH

(Blo| B Hlol )t FoFe] A A FB3le] 217k} Aoy
AUzold B3 P9 LA 275 HAAE g Uk 17 F
29 A4 Fotola} AAe] BFI 0 BIhE-F 5ol YZshe] (o
B o] ANE SHHE g FUe BATAT. FolRES oft
ek Qgstol B ol5stel ek /1% Bk 44 wolet vt

A g er dojd F4Ee] AT 2FAA] S AdsHA €

© -suen

37 3l0|EE|= Y|0|X EMIO|X| www.hybrid-nature.com (ZAH: 2022.1.14.)



7l 2Ex P

= 5t E = =
(Tree of Life) (Etermal Fire)  (BreathofEarth)  (Floating Metal) ~ (HeavenlyWater)

o|Et
HA

3

NFT
ol
=

| 8 2 | oEfHA SZHk NFT OfE

D) AE BA

o
A

O MAZ 7|8 Zedo] ALy

WA W M A AT o] B % gl
Stk Aol o | A 4ol BES AT A4S FEAOE QA
Sh B2 Wl 38 W & U A AT MAS FESH A
Belshe Aol el 1 BUoN EUL = BEE AT

QUch. AATE ek A W AR T2 3 5T N Foldt 4
Hol 42 Hoigte

(Bloluel= o] o] AATE 2ot mleirt sl Gl AAR

st Bzl AAE sHsat ge] T glo] shiz F4el BE

38 https://ko.wikipedia.org/wiki/%EC%84%BS%EA%B3 %34 %EA%B4%80
ZiAH01:2022,1.18)
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Aozt FI(H .2, AT 7o) TATAL FAEA Sbol 5
Holn ARe WotS BASH: TAS BATITEI BAL 920 e
T4 ol & S5t ATHet B4 ofeletel 294 £49) 9l
2 weh oAl 0] BHS A0 oA Tk B1E AL A,
U, k. EZ

g o] HAZ o7l XPYES At} IF

= AdicsHA gt 23S SO0 =2 vijR|sto] A7t AAok= AlAR
of 7]9tet =349l A ¥ Algotct. AA a7tol] S22 S92 2&E
50 Q710 4GS Fofoks 9 it 2t B34 AHE
g2 AATS HEHA Y AJ37 FHR 5ot AEER ] Wt
oto] Z+ F7to] EA15t= FAMS NFT ofEZ L35}t NFT ofE9
HEFHA MAR] FHS AFoles ES d8otor HeH A Z3
E1 QLEAE 7= IHA 7HE Bk dist 7193} JEIE A4

0 7

og ool =R st

@ AtzH

OH

7V Al
A7 Presence)> AAZ L7 EA7tolgt= o2 v|yo] &4
oA D3t =Fo] o mltjolo] EAE 91 vitjolE B3t A
QI8 AR Wetth THEA o] Bt A AFE A&ZHoR
P}, Steuerdd= Wi7HE gt WA g2 4GS 1
R 2 G S FA AlACNA EAgTHE A2 ol dgFleH,

eG4 3ol dieh A4E S8 SATE =7l Aol EteH

[oRg S

=

£

ol

=
T

39 Hes, 2| EBsiet YUY, , WEEDN, 1996

40 Steuer, J.'Defining virtual reality: Dimensions determining telepresence.,
Mournal of Communications, M42%, 1992. Vol.42

ZENS, "2 Z2EA (Telepresenc): HEHolot HTololE S4loz,, FHFLIHO|
MEFFL Ml 155, 2000, 22%

4

_
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Lombard & Ditton42 v|tjol& &l wi7fE FHE otz vpx] vy

olF SotA ¥l AAE At AAH 3771%

UTh43 32 HEP A FTo]A ”ZH%}

HF e AR AFEA, A AR L
37 AR vi7kelr] fs) <3}°]Eﬂ15 Ho] %

ANHAAY=45(Epic GameS)Oﬂ/ﬂ ZAet 3ak 1Y 79k

Z(Unreal Engine)& &85t o]+ 3349 1 :31H H

7124 AAZE 1Y FEo] 7hsetes Al Adete
ojt}. o] =55 &3t &4 &0 7|8t AHd 7le= HAIRE
Hilol= 29 oA E A AlA 7V 7k &

Ut o2 QI3f o] &A= U]q01—4 E4E 1 =Y

LM B0 55 9l
2 AYshe 2UY & Utk

A8 A eekel 5 A BA0IA A8 AL Zte] AT A8
QUTFE s S0 M AACIAY] ALgA 7E AT L Bl
B4 A ) % D5 B9 2L 5 e AR AL e
Golth.is 2, A8la] ARl ERelsh 5UT Fke] W Friol
AT L7l AORA 45Ag0] AYH A7t BehT (Bol

2= Yo|A)= HEt A B She S0l HIHE 3Md3]9] F(Zoom)
Aot AARE ALY 24 dek= 2 488

(o]
U
)
luj
I >
i
M
it
of
o

ol

42 Lombard, M. and Ditton, T. "At the Heart of It All: The Concept of Presence.,
Mournal of Computer-Mediated Communications, 1997, 3

43 K. M. Lee, Presence, Explicated, , "Communication Theory; , Vol.14, 2004.
27-50%

4 Zdd, THEMHA M2 708, , HIZIEA, 2021

45 www.epicgames.com (ZA42:2023.1.18.)

d6 2015, MEHHAO| Oix| SEM0| Az L E2RE Sl MBI LAKIY ol=0f
O|Xl= E&F, |, SIEAMSHESIS] Vol23 No.7, 2022, 192-205%

47 LI2Y, Li2d "O|c|of Z2t QWlat myiEAAMRN Z7t 0l50| Bl 22, Fei=oi=

siE, A 59?_J 63, 2015. 29%
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@ Ckrit s8Hez sk 'SAY

oEh 2ol 4 ohukebe 7Hg AARIA 4419 AL s 24
ofc. ofulet Q1s) 3 §of Algto] ez} S vEhnAS FAlo] Hokg

_4

% qIehas ofutete] AL AY AAY 9=, olF, AA 54 5 A4
2 YL 240 A8 G PA0Z HHY 5= ek vAE obtet

A

RS Hdshe U Bojg, ARl 2opiAg FET 5 ot
3t opHlEr R E@2 ojRbzo] HiEpHA F7to] H&5te] A2 A4
= AYI ARE HAE How ZE2F 4 Qlth

HEA]] A2 20209 HAD= ZELOIE AAolA AL 7 2
o|H ZAEL & WRFE Yol vt itk WY o R ZAT} FAE]
WZole 7k EFB|A A3 (Travis Scott)?] & #&st7] sl 7+
g @70l o] &7 1,23081g0] A H&E9st] 7MY ZAE Ao
23t ol S99 AFHE EokollA AAAR 945 RSt A=
otk ¢ AMH|AAWS)OA A5 API(Application Programming
Interface)E &3l 7 ol A& o] A5 A JEE
SZtH o g vtgstit.

(ol B E Ylo]A]) HEHA o] &5hH ofHlE= 32 AlA

48 ZA,  TOEMHA, CIXE X = REQ| MM, 2020, 113%
49 https://www.forbes.com/sites/davidthier/2020/04/28/a-staggering-number-of-

people-saw-fortnites-travis-scott-astronomical-event/?sh=359b55f57b41
ZA#1:2023.01.17.)
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of ZAjel7 Hlof AlATe] ARZA ‘Life #' 2= o}2-S RofuA] Heh
HolAhs QAT SAl0] thFslA B A EolR Bl X A B
Aot 4170l oflete] QIS wron] A7} ARkske AlATe] <A
7 770) Be AP, A Folx AR A AAste] 72
542 EO, helo] BFe A7 W, wAE AeHoR 4
% 9lt 234 ohilez A% HI A4L Bash fexow
WA s QAT 95 540 AES a0l 4d
A

0

@ FHxRl #230t Thstt Erl

€ 3.03} et A0 E5A]1 71e2 7MY Al 82 et 2l
AT et e L ESFONA T ARl w2 4 9laL
NFT 7]l o8 &3t wi7i#k glol 25 7 2 A=7F 71s-3hH
A GAt dsHr. NFTE Hep 20 2ol FA14 7M1 E #
ofste] Hzd 2HHE d2opz A 7hst AHE wEolE

2 Z2AEE e AR 71N FHe NFTSF ddAIste] 414
7HAE BAEstaAr Yot 5, viEp A EE AlA 2 112 NFT of
2R LEAIE Ao o]l 78t NFT otE #HjE 75t &
et iz e A F3RE BASITE 11 F NFT ofE A&5 g
T AL, oftEtR Tyt 28 ofd QTAIR AZEO] HIE NFTE
Fuigk 4= It} NFT ofE& 30% #3F9] 3D ofyuo|d FejolH F
5F AES T 589 2gder .

i

¢

S0 ERIS, HIEMHA 2 XP[AFY0| LWESTIE Sall XA 012 2l=0l| 0jxl= Feh+t

S8 MZlo] 2 S, , TelETEAPRIEE], A 273 M 2%, 2022, 84-87%
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HYBRiD
le"'URE

AEE 9 HAR SFH Y= HolHE FASHAL, A Al
AR AR, AE A 5 AEE vEHelEE AREH 553 A

Ao AUtE AEHETL YT, A vt = yAE A3F
HEftAT R 7HE Aol ol FE W ofe Ao RE A FE7b
oAl S7HET

-lm r& =2 I

NFT o}29] AA4 714 ¥ge A4she 2L =
U dled AHE 2 ohue ARUEY "@J | 444, foliele
Ul IE AR ERE, FpleS, At

r o)
o~
)
Y
i)
i
Jo r
H

#HH TH ZH=E Al-Foto] NFT ‘_‘5 ARUEY
Skt

AAl e mJLo JpAF njgal AEo| 7Msdk 28 &8 A= QL 2=
9}35}t NFT otlE# Zu(Laboratory of NFT Art: LoNA)9| Aoz 2
7t AA 718 9, Fst, AE 9n] 52 Ast FdE IR0kt
FEATGE 2, ol A7tet AAA AdE 1k FA|

F—?‘
o,
ek
of
Jo
)
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ARUE £5} G40l R47F NFT ofE 2 i SAdths 2
ot ARUES B¢ B2 HHY 6, FEAH A% Bobr NET
oH=S] /S AT, 554 BAelehs % NFT ok 4

HepAs Haaslr]ee] Wio] SrRtE ook st S=A7l, 1EA
5. VR, AR, XR, 5G HIERH, S2h¢E 7Y s €2 9 3.0 7«
< &0l Adsa Qo AA HEAE A AEide aFE w2
ATAs, EUF TH2Y Adues 78S A H=a A S4
274, 7H ddS AlEEeIgs] A AFH Ve, 7HE A 3 94
£ A% €593 7l 5ol 8RS A3 A2 A ek Ikshd
ZlsolARt AT 7]%?}94 TS 9 M2 7HAE TEoidia 3
o 20229 So1A E &A% FUiE i ofyzt o] &A Weolio] 7

3t AF A5 & 5—7'7} &4E0] ZAFL 49 2ZAI(OpenAl)
o] "G(DALL-E) 2', 79 & HeHA v|=xqY(Midjourney)’, 8¥
‘AH|o]E t]&A(Stable Diffusion) ©] £A|%]9ith52 NFT olE E3SH 2
A 71 84F Wgsto] UAE ofEQ] P27 FolE st glo
o FOHT QIFA S HEMHA 9 NFT ofE A2 oA ==
Z83517] gt Aglo] EEStA o|FA AL Sl

(o] BBl Yo A )= HEtH A F7e] A& Ao HAEE ¢
oju| A& YAFF = HAE E o|u|X|(text-to-image)7 |8t ATA| 5
TEQo] uEAYUE E&8F . PEAYE B E&F 2D o|n[R|=

il
ES

5L, KR, R HERHA M S5 e 7128 BAOR, <HESAN
MRS 2022.09.29.
2 2EY (R HRl Al Z5 A, 20 REQID, <>, 2022.12.10.
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3D YAISH S A THge] Fxol A9 or] Holr HEhH A
Mg B2 SO A oA AR ABT & Ut ABA
o= &% 2D ojulA|i 7MY B2l WiXs7] sl 3D AN TS
AROw FolAre dekEs 7HE B2 Wold B4 olulAE YAHoR
AT & AU ABASS A7hA gy Bgshel ofoldlo|4
(deation)& F+ E7olat 359 Fol4e W33 AU 9T 3

ol

i35 ZEE OISR 3p m2I Tha B2t
2 2 A4 ofnx| Qurlat 1py g o

fractal,
generative, art,
creoidotus,
cestatii, corals

mystical,
futuristic, plants,
flowers, organic,
celldiatom

AezA9 7Y A2HS 24t oF =30] Rol= T g
OFE|AESZ QIFA59 et =48 A2 o% &goto] #3 &
&2 ot itk & 3.0 A AEAF] 82 HE 7EsHE 2o
gtal Aggieh g wReA] QHToHNVIDIA)Y FYs AL 2
(Jensen Huang) 3% 209 oj&olZ 352 A¥A S #HoH, <l
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(Glo| B Yo]A]) §F AETe 2 wEpH A 7|9 59| A%<l
EAS vttt Hol= 01%"% I 9 3.09 N, AEEA,
BAE T B2 845 FF ZEAE 7 oot 181 &

Al 7] (Extended Reality:XR)7]&S FE0] WEetHA 7H) AlA <}
A AAE HS 7145 dsd Aol

gl

r"

Asl|&e] WS e A TEE 14BN Holtt 5, 2
g EH20] A7 Lhe RS AL BET ogHQl B4 B, 5
2 ABAL, AHY 71& 5 AR O e 142 42T 5 9
£ A4S g840] Wasichi B ARL 557 oA Wtk Ha
1ee A3H0% 585 AAS gL Aol
4. A2

% 3.0 opF #Hud 471 271 AN FF 29T, BT
& gole &fd 72, T2 74 ARYE £33 34, XJ’-%PXP A
AY 59 7S SHLR v AT AdS A Aol 1
2L ol 71 9 2.0 ARRIRI HAE E0F A1 SHE ridtlE

=

53 BHSD], ([CES2022] QHICIOlS] 71 SRS, HEHHAR A3 AZ), <HIORIQ! LIE
23>, 2022.1.5.

54 5|2 HIX|Y TZEQT MEHHA MA =5k SAIGIAl 7|62 ZAloz | K HHEAN
AR>S 2022.09.29.
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7
= 9 3.02 dEpA0A HolE XA Holy Afde 7o
& A= A SHOEA NFTE 50 ggsto] A7lE Zo]
ot 9 3.0012k= Al Biske 13t Pd o]f= FEofolH
¥ 3.0 &0] #8531 HAE A&E, 94, = ves AR
SolA 2 7138 AET Ao AYE7| wizelth.>s ol= ¢ 3.0014
F9E HEPHA0A NFT ofE 252 AR Y Aol 3 offAES
ANAl F2AF A vl Y fge AT & e Aol
ol gt v Age AAT & Aol A 3.03 HEFHLA AA A
Hotd de FH9 SA% @GS NFT ofE #F AHE SHe=
I3t e WA @t mEbA B e 22 RS Sl vE A
NFT ofE 2hEolghe ME2 @S olsistalrt (stej=a e Ho]

Ay AE A 4TS AWt

=

HEpHA B8 A5 J1e 0|28 EYE 2&3 vgH AL 571x] E
A2 OMAITS 7IHte g st o] ‘ASA, @AFS|A 3714 AR,
Otr7t 55407 o 7S BAY, @BAE £t 7Hsst
AR, GEEAQ, AFA%E, VR, AR, XR, 5G HEHT, Zt
AFY 50 22 9 3.0 716 3o Lok Husr&Ee
g4 o|th. NFT ofEQ] EAQl EAL D= ZHA, Q22 2
7Rt B4, @AFYEIS 524, @/ 7 A 754, @A WY
S7iAdolct, B A3t NFT olE (Blo|HEE Y|o|4]) 2H& AHHE F4
AHog HAsto] wgA U NFT olEQ] /fd3} EXo] EA ZHEo]
ojugt LAl FAFoZ HtgE|o] Q=R AW HE IR} YTt

Iy HEpH A Z]8E NFT ofEZF Ad =24 A2 (slo|Eat

5 o3, TElRQols,, sESEEH, 2022, 107-111%.
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Yol Aol E&5 Exo] SHeeA| eieth webd] §F L NFT
okE AE A BAE B9 wekuA 78k NFT of29] 542 dutAo
2 B2k 4 A7t wast JgelE BTsta 34 21
Q4Ho] Wek NFT ohEe] EXAOoR Qo) A7t F4aHA] &olA
U NFT of2 85 o] 0|2 shexor BAsn vsty 542
DA A7} a8 @AYol 2 AT 1 248 itk o 9o
2 At Yot £ A7t B4 AES olsishs Ade] IXk: Zo]
ohel, HEpH Z9h NFT ofEets Al of& Heig shefeta 9
3.0 Al 2R 44 B4e mrsied Jlodd 5 oS et

|
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o2k
A
FiD
rar

Hen, T8 E£3e 24, AHEZIL, 1996.

ARA, INFT Art, 1 FHo2E 4] 27ksd dla,, ofESZHL, 2022
Hid=t, e, gAE A7 2e AE9 AEHEYAR, 2020.
Wgt, e A Mz 718, HZHEA, 2021

Hes, "d39elE,, FEJESH, 2022.

qEAE 3 AN dl&d FdEs AT o, THNETAL 2018.
FPJ%, THEHATE fiEE TPIRA A7 &, fArHe], 2021

KAIST Z&v|eidgfistel vjeidefadAlE, 7ol AE wiidef 2023,, 49
b 2022.

Al SiE-E 2 A& Erka O BI2ER A, MHEegs,, AR &, Fojol3]
2o}, 2022.

Rl EFolv@dstel), MIEZIC 713 Al otz AXLF, 2022.

T
IAY , AR, A, ALSH, THER L] g T 89, T EA 25}
k124

B28, "NFTOIES} ul&AlY 559 Hto] gt A FEML,, 2022.

HYE, Ao, A9, 'NFTY A 74 E &gAdoll gt 1%, "xXF2AE
3]A]4, 2021.http://doi.org/10.22898.kpsakr.2021.06.13.1.257

Hefg, " nH &L (Telepresenc): NEA SIS} AFoloE SHoR,, 7F
YA o Adf5Es, 2000.

W29, 27 Mo} 37t 143 ZEEaslEsy
re=Ad&ste,, 2015.

L3]g 9X Y, fEaa HgHA FY 53 0 EA TVeS FHeE) K
KISDI Perspectives>®, 2022.
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~
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159 &4 2,
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229, 'NFT £5A2 715 ARJet AR A -AE Ak 99 Sis S
21, R=aae7|ed AAeHel=Es | 2021

Ao, Mep A0 14, NFTS 7H AL, TslAIAE: Emerging Tech
&Bizs , 2021.

ol¥A 9 391, 4l 3.0 7I& %, "AFEAIIA FHASAL |, 2022

Foegk e A BRE ASR AW AT ANES FHOR-, TRyt
ook At BE, 2022.

HAY, "H3%} guto];, TYRFAGAATY Premium Reports , 2022.

Y AR, 20224 73R F2; Hol - Crypto Theses for 20221,
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Abstract

A Study on the Concept and Characteristics
of Metaverse based NFT Art

- Focused on (Hybrid Nature)

Bosul Kim

Seoul Institute of the Arts, Dep. of Digital Arts
Assistant Professor

Min Ji Kim

KAIST, Master of Science Journalism
Independent Researcher

In the Web 3.0 era, the third generation of web technologies that
uses blockchain technology to give creators ownership of data,
metaverse is a crucial trend for developing a creator economy. Web
3.0 aims for a value in which content creators are compensated
from participation without being dependent on the platform.
Blockchain NFT technology is crucial in metaverse, a vital
component of Web 3.0, to ensure the ownership of digital assets.

Based on the theory that investigates the concept and
characteristics of metaverse, this study identifies five features of the
metaverse based NFT art @ 'Continuity’, @'Presence’, ®
'Concurrency’, @'Economy', ® 'Application of technology'. By
focusing on metaverse based NFT art (Hybrid Nature) case study,
we analyzed how the concepts and characteristics of the metaverse
and NFT art were reflected in the work.

This study focuses on the concept of NFT art, which is emerging
at the intersection of art, technology and industry, and emphasizes

the importance of finding creative, aesthetic, and cultural values

Two authors equally contributed to this manuscript.
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rather than the NFT art's potential for financial gain.

It is still in its early stage for academic studies to focus on the
aesthetic qualities of NFT art. Future academics and researchers
can find this study to gain deeper understanding of the traits and

artistic, creative aspects of metaverse based NFT art.

Keywords Web 3.0, metaverse, NFT art, blockchain, Al
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35Lee, Jong-Hyun, and Young-Sung Kwon. Digital Medicine Taken by Eye and
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Technology.”Trans-, vol. 12, EZHAD|IC|{S A, Jan. 2022, pp. 2149,
doi:10.23086/TRANS.2022.12.02.
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Abstract

Design of Body Movement Program with the
Application of Feldenkrais Method®
- Foucing on Parkinson's Disease

So Jung Park
Korean Feldenkrais Institute
Representative

Parkinson's disease is a degenerative neurological disease that
affects even basic daily life movements due to impairment of body
function caused by a lack of dopamine, which is charge of the
body movement. Presently, it is hard to cure Parkinson's disease
entirely with medical technology, so movement therapy as a
solution to delay and prevent disease is getting more attention.
Therefore, this study aims at desiging and disseminating a body
movement program that concentrates on individual self-care and
balacing the state of body and mind by applying the Feldenkrais
Method® to patients with Parkinson's disease.

The Feldenkrais Method® is a mind-body perceptual learning
method using body movements. It is a methodology that
re-educates the nervous system by connecting the brain and
behavior as a function of neuroplasticity. In this study, the body
movement program developed and verified by the researcher was
modified and supplemented with a focus on the self-awareness of
the Feldenkrais Method®. A 24-session physical exercise program
was composed of 5 stages to improve the self-management ability
of patients with Parkinson's disease. The stages include
self-awareness, self-observation, self-organization, self-control, and
self-care. The overall changes recognize one's condition and
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improve one's ability to detect modifications in the internal sense

and external environment.

In conclusion, the body movement program improves the body
movement program improves mental and physical functions and
self-care for Parkinson's disease patients through the Feldenkrais
method. The availability of the program's on-site applicability
remains a follow-up task. Furthermore, it is necessary to establish a
systematic structure to spread it more widely through convergent
cooperation with the scientific field applied with metaverse as a

reference for the wellness of the elderly.

Feldenkrais Method®, Physical Movement Program, Selfi—care,
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Abstract

The knowledge of the narrative agent not only constitutes the
content and meaning of the narrative itself, but is also closely
related to the emotional response of the recipient. Also, the
disparity of knowledge between narrative agents is an important
factor in making a narrative richer and more interesting. But It
tends to be treated as a sub-topic of narration theory or
genre/style studies rather than an independent subject of
narrative studies or criticism. In this paper, I propose a model
that can systematically and quantitatively analyze the knowledge
of narrative agents. The proposed model consists of the
knowledge structure that represents a narrative, the knowledge
state that expresses the knowledge of narrative agent as a
degree of belief, and the knowledge flow that means changes
in the knowledge state according to the development of events.
In addition, the formal notation of the knowledge structure and
a probabilistic inference model that could obtain the state of
knowledge were proposed, and the knowledge structure and
knowledge flow were analyzed by applying the model to the
actual narrative. It is expected that the proposed model will be
of practical help in the creation and evaluation of narratives.

story model, narrative representation, narrative analysis,
Keywords . .
narrative agent, knowledge modelling




67 Who knows what and to what extent - modeling the knowledge of the narrative agent

1. Introduction

Structural narratology has divided the narrative into two
dimensions; content and expression. The core unit of the
content dimension is the event, and the plot, the core unit of
the expression dimension, means the way to configure the even
t.1 It should be noted that the events are configured in two
different time line. One is the chronological story time that the
characters experience the events in the story-world. And the
other is the plotted discourse time that the recipient experiences
the events presented in the narrative text. There are accordance
and discordance between the story time and the discourse time
in several modes; order, duration, and frequency.2

The characters and the recipient, subjects in the story time and
discourse time, are the narrative agents who construct the
story-world and make meaning of the narrative. There are two
kinds of narrative agent: character agents who are the residents
of the story world, and pragmatic agents who are the storytelling
participants, such as the narrator and narratee or author and
reader.3 The narrative agents experience the events in serial
order of each timeline from a local perspective. They acquire
the information by experiencing the events, and update the
knowledge about the story-world by reasoning based on the
accumulated information.

The differences of perspective and time among narrative agents
make a disparity of knowledge among them4, and this is a key

1 Chatman, Seymour Benjamin. Story and discourse: Narrative structure in fiction
and film. Cornell University Press, 1980.

2 Genette, Gérard. Narrative discourse revisited. Cornell University Press, 1988.

3 Graesser, Arthur C., and Katja Wiemer-Hastings. "Situation models and
concepts in story comprehension.”" Narrative comprehension, causality, and
coherence. Routledge, 1999. 83-98.
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driver to make the narrative more complex and interesting. The
knowledge of the narrative agent not only constitutes the
content and meaning of the narrative itself, but is also closely
related to the emotional response of the recipient. For example,
suspense may occur when the recipient has more important
information than the character, and surprise may occur when
the character has more important information than the
recipient.56

Although the knowledge of narrative agents is a very important
factor in the creation and evaluation of narratives, there is a
lack of discussion about it. In narrative studies or criticism, the
knowledge of narrative agents tends to be treated as a sub-topic
of narration theory or genre/style studies rather than an
independent subject. In this paper, I propose a model that can
systematically and quantitatively analyze the knowledge of
narrative agents. First, we propose a knowledge structure model
that can represent a narrative centered on the knowledge of
narrative agents. Second, the concept of the knowledge state of
the narrative agents is specified and the knowledge state that
changes according to the development of events is represented
as a knowledge flow graph. Third, I propose a formal notation
of the knowledge structure model and a probabilistic reasoning
model that can calculate the knowledge state. Lastly, the
effectiveness of the model is examined by applying the
proposed model to an actual narrative and analyzing the
knowledge structure and knowledge flow.

4 Branigan, Bdward. Narrative comprehension and film. Routledge, 2013.

5 Brewer, William F., and Edward H. Lichtenstein. "Event schemas, story schemas,
and story grammars." Center for the Study of Reading Technical Report; no. 197
(1980).

6 Brewer, William F., and Edward H. Lichtenstein. "Stories are to entertain: A
structural-affect theory of stories." Journal of pragmatics 6.5 (1982): 473-486.
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2. Knowledge Structure

The knowledge structure (KS) is a representation to extend the
event into the layers of information and knowledge. The KS is
composed of  event, information, knowledge, and

meta-knowledge, and their relations.

2-1. Concept of Knowledge Structure Model

The KS is designed based on the narrative structure model in
narratology and the DIKW (Data-Information-Knowledge-Wisdom)
hierarchy model’ in information science. Figure 1 shows the
concept and components of the KS.

Action/ b y { Theme/
_ Happening p-down  Message
Concrete Level Abstract Level
Perception . Impact Selective Meta-
Event °p Information pac Knowledge . .
Link Link Conjunction Knowledge
{o Agent (characters } {o Twpe : i toui :
| o : i (support or : e Rule: logical
and recipient) ' | !
e Dearce of oppose) | ' product of all the
h c:‘e tion Strength of ' | true knowledge
L _influence (S
Data _— Evidence ————— > Hypothesis ————> I'ruth
Extraction Reasoning - Activation
(acquisition) (interpretation) (realization)

| Figure 1 | Concept and Components of Knowledge Structure

In the KS, the event is a kind of data, and the information is
extracted from the event's description. Through experience of
the events, the agent acquires the information according to
their own timeline and perspective. The author can adjust the

7 Rowley, Jennifer. "The wisdom hierarchy: representations of the DIKW
hierarchy." Journal of information science 33.2 (2007): 163-180.
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acquisition level (i.e., degree of perception) of each agent with
perception link between the event and the information.

In the KS, the information is a kind of evidence of knowledge
established in the story-world. The type and influence of the
information are expressed by impact link between the
information and the knowledge. Each information supports (i.e.,
positive type) or refutes (i.e., negative type) the linked
knowledge, that is similar to the backing and rebuttal relation
between the data and the claim in argumentation theory.8 The
agents reasons the knowledge based on the accumulated
information at a particular point in the narrative, and this
reasoning process corresponds to the process of interpreting the
meaning of information and verifying a hypothesis.

In the KS, the author explicitly establishes the knowledge that
is included in the story-world implicitly. The knowledge is a
kind of message of the author, and it is directly related to the
driving idea or theme. The agent reason the knowledge based
on the accumulated information from the event experience. In
this sense, the knowledge can be regarded as a hypothesis
formulated by the agent. In the KS, the knowledge is expressed
in the form of a proposition and therefore has a "true or false'
value. The false knowledge is a kind of distractor which makes
the agents confuse or misunderstand. The meta-knowledge is
the most important knowledge in the whole narrative, is
automatically formed by the logical conjunction of all true
knowledge.

The agents start from experiencing the concrete event and
proceed to reason the abstract meta-knowledge, which is a
bottom-up process. Reverse direction is impossible because of

8 Rahwan, Iyad, and Guillermo R. Simari, eds. Argumentation in artificial
intelligence. Vol. 47. Heidelberg: Springer, 2009.
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the linear temporality? which is the characteristics of narratives.
However, the narrative creation can be proceeded in two
directions simultaneously. The author can extend the events to
the meta-knowledge (i.e., bottom-up), and reify a theme or
message to specific events (i.e., top-down). The KS can be
configured in a non-linear and cyclical way to fit the author’s

plan.
2.2. Patterns of Composition

The author can use internal link between information to adjust
the agent's knowledge more elaborately. Based on prior
information, an agent's interpretation of newly obtained
information can be altered. In many cases, the meaning of
information is clearly revealed only if multiple pieces of related
information are assembled. Patterns of KS composition using
information links can be divided into four types as shown in
Figure 2. In a complex narrative, authors can overlap a single
pattern several times, or apply numbers of patterns together.
Each of the patterns forms a kind of if-then-else rules that
change the interpretation of other information by the
information given to the condition. Based on the information
obtained so far in the order of events, the rules are applied by
examining the condition and determining the pattern.
Therefore, if the order of obtaining information is changed
according to the order of events, dynamics in the agent's
knowledge by the pattern can be made.

Detailed description of each pattern is as follows.

9 Cunliffe, Ann L., John T. Luhman, and David M. Boje. "Narrative temporality:
Implications for organizational research." Organization Studies 25.2 (2004):
261-286.
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| Figure 2 | Patterns of Composition in Knowledge Structure

(a) Combination pattern.

In Figure 2a, @ is not activated when an agent acquires I1 by
experiencing E1. It is activated after is acquired 12 from E2, and
is about to update the knowledge state about K1. This is similar
to the narrative technique, foreshadowingl0. Foreshadowing is
a narrative device that provides hints about what is to happen
by placing signs of upcoming events before their appearance in
the narrative development. In many cases, foreshadowing is
used to enhance engagement of recipients by powerfully
drawing their attention, or to cause recipients to go through
certain steps to mentally prepare themselves to understand
upcoming events as reasonable. The combination pattern of the
model works in a similar way. An agent feels interest or curiosity
after experiencing an event that cannot be fully explained.

10 Herman, David, Manfred Jahn, and Marie-Laure Ryan. Routledge encyclopedia
of narrative theory. Routledge, 2010.
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Later, the agent recognizes past experiences through different
events and answers the questions.

(b) Disregard pattern.

In Figure 2b, @ is not activated by the disregard pattern when
an agent experiences E1 and E2 in order. However, if an agent
experiences only E2 without El, they update the knowledge
state about K1 by activating @. This pattern typically occurs
when there is a deceptive character in the narrative. The
deceptive character can keep the knowledge state by
disregarding newly obtained information, however, the other
characters who have not acquired the condition information
updates the knowledge state toward a wrong direction.

(c) Recurrence pattern.

In Figure 2c¢, @ is activated after an agent acquires I1 by
experiencing E3 while @ is activated when the agent reacquires
[1 from E3 after acquiring 12 from E2. This pattern is similar
to frequency, which Genettell pointed to as one of the time
aspects that appear in the narrative. The frequency is related
to how many times an event that happened once in the story
time occurs in the discourse time. In the narrative, events that
are totally identical, or though different but contain the same
information, can appear repeatedly in the discourse time. If the
agent gets the same information repeatedly, they sense the
change in nuance or the significance of the information in the
whole plot and can interpret its meaning differently from their
previous understanding. Based on information obtained in
between the repetition, the agent interprets the information

differently from the previous.

11 Genette, 1988. op.cit.
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(d) Reversal pattern.

In Figure 2d, @ is activated after an agent acquires I1 by
experiencing E1. The type of @ is revered when the agent
acquires 12 from E2, so the knowledge state about K1 drastically
is changed. This pattern is similar to the narrative technique,
bias, which induces a recipient to have an opposite or
contradictory idea about the hidden knowledge of the narrative.
It is commonly used in twist-ending narratives by promoting
expectations that are totally wrong or opposite from the
expectations of the recipient. In the reversal pattern of the
model, the agent first misunderstands the meaning of an event
that has been experienced; then, the agent adjusts their
previous belief after going through another event. The agent is
surprised at the latter occurrence, and this is represented by a
rapid change to the opposite direction of the knowledge state.
For single information, the reversal pattern of misunderstanding
and understanding can occur repeatedly.

2.3. Entities and Properties

The KS is composed of five types of entities: Information,
Knowledge, Perception, Impact, and Information Link. The data
generated by the configuration of the KS is stored as properties
of each entity. The author can input and change the properties
directly in the entity table, and the visual representation of the
KS is also changed accordingly.

Table 1 and 2 show the entities (information and knowledge) as
object elements of the KS respectively.
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| Table 1 | Information Entity and its Properties

ltem Description ltem Description
. . " ) description of the
D unigue identifier Description information

1) It is extracted as a form of SVO from the description of connected event.

| Table 2 | Knowledge Entity and its Properties

ltem Description Item Description
. . . . description of the
D unique identifier Description knowledge
1) ID of the linked
Type True or False Contra_K knowledge

1) It means the contradiction relationship between knowledge, which is
prepared for a further study of the literary irony.

Table 3, 4, and 5 show the entities (perception, impact, and
information link) as relation elements of the KS respectively.

| Table 3 | Perception Entity and its Properties

ltem Description ltem Description
. . o D of the
D unigue identifier Event connected event
ID of the all the agents who
Information connected Agent” experience the
information event
1) perception value for - annotation for
Value each agent [0, 1] Description convenience

1) Each agent (each character and the recipient) who experiences the
event can percept the information in different degree of perception.

© -suen
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| Table 4 | Impact Entity and its Properties
Item Description ltem Description
ID of the
D unique identifier Information connected
information
ID of the .

Knowledge connected Type" P’\?S'“V? or
knowledge cgative

strength of the annotation for

Value influence of Description convenience

information [0, 1]

1) It means whether the information supports (i.e., positive) or opposes
(i.e., negative) the knowledge.

| Table 5 | Information_Link Entity and its Properties

ltem Description Item Description
D unique identifier Type" selecting one type
ID of the ID of the
Information In? connected Information Out? connected
information information

1) There are four types of the information link; [combination, disregard,

recurrence, reversal]
2) The direction of link is different according to the type. The type of
disregard and reversal is directional link whereas the type of

combination and recurrence is nondirectional link type, thus In and Out
are reversible.
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3. Knowledge State and Knowledge Flow

The agent experiences events and gain information according
to their own time base and perspectives. The meaning of
accumulated information is interpreted in order to update the
knowledge of the story-world as set by the author. It shows the
agent's knowledge state at a particular time point, which is
expressed as degree of belief (DoB). The knowledge state is
changed in accordance with the development of events, which
is expressed as the knowledge flow. The agent’s knowledge is
represented as the knowledge flow.

3.1. Interpretation and Visualization

The knowledge state of an agent about a piece of knowledge
shows to what extent the agent knows about the specific
knowledge. It is calculated through the probabilistic reasoning
on the basis of the accumulated information that is acquired
from the events experience until a given time point. Because the
knowledge is a form of proposition in the proposed model, the
knowledge state is represented as the DoB in the truth of the
corresponding knowledge, whose value varies from -1 (.e.,
definitely negative) to 1 (i.e., definitely positive), respectively.
The detailed interpretation of DoB values is shown in Table 6.

© -suen
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| Table 6 | Interpretation of Knowledge State

DoB  value 1 0.5 0 -0.5 -1

Level of certainty maximum middle minimum modest maximum

Meaning surely ~ probmably p;%?ark\ally Sure,'}i not
ing?ﬁ;ﬂﬁﬁiinogw positive information negative information
edge link is dominant is dominant
On true derstandi sunderstand
knowledge unaerstanding misunderstanding
kgcr)]wflzlgge misunderstanding understanding

% DoB (Degree of Belief) value = 0 can be interpreted in two ways:
1) ignorant : No information is linked to the knowledge.

2) indecisive : Information linked to the knowledge contradicts, thus
cannot be decided.

The knowledge flow (KF) is the trajectory of changes in the
knowledge state as shown in Figure 3. It is represented in the
form of a line graph in which the x-axis represents the order
of events in the narrative and the y-axis represents the
knowledge state after the agent has experienced events so far.
By definition, each KF is defined with respect to an agent and
a piece of knowledge.
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Degree of Belief Select Select
(Knowledge State) Agent Knowledge

1 e

0.5 —~

. Discourse-
time

The Order of Events:

-0.5

| Figure 3 | Visualization of Knowledge Flow

3.2. Type of Knowledge Flow

In the model, there are three types of KF: KFc, KFr and KFcz.
KFc and KFr respectively denote the KF of a character C and
the KF of the recipient. Characters experience events in the
story-world in chronological order (i.e., story time) while the
recipient only experiences the presented events in the discourse
along the plotted order (i.e., discourse time); therefore, the KFc
at a certain discourse time point is evaluated by accumulating
all the previous events the character has experienced in the
story time. Unlike KFc or KFg, which represents the actual KF
of the agent, KFcr reflects the knowledge flow of the character

© -suen
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judged by the recipient. Because recipients estimate the
knowledge states of characters based on their own experience,
KFcr is evaluated from the previous events in discourse time in
which the characters have been engaged.

[ assume a common rational agent, thus there is no difference
in reasoning process between agents. Using this assumption, all
the agents eventually reach the same knowledge state if they
recognize the same information with the same perception value.
However, in most narratives, the KF of each agent appears to
be different due to the following reasons: a) each agent
experiences different events, b) an agent like the recipient
experiences events in a different order from others, and c) even
if agents experience the same event, the extent of their
recognition of information varies with their different perception
values.

In these reasons, many KFs which are different depending on
each agent and each knowledge can be produced, and it may
confuse the author. In order to solve this problem, the model
provides various views by selecting a certain agent, knowledge,
and section of events. The author can check the KF for their
intention and compare KFs through multiple selection.

4. Formalization of the Narrative Representation and
Reasoning Model

In this chapter, I propose a formalism of the narrative
representation model for computational information processing.
Based on this formalism, I propose a probabilistic reasoning
model to calculate the knowledge state of the agent
quantitatively.
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4.1. Formal Notation

A narrative X is a tuple < G, E,p, I, J, K, 7,1 >, where C is a
set of characters including the recipient R, £= (£, _ E,) is an
ordered set of events sorted by the story time,
p:il,...,m}—{1,....,n} is a plot function of the discourse
composed of m events, by which the ¢ th event in the discourse
is identified as £,;)€FE , I is a set of information,
J= {(T‘j, ]C'f, zé)} is a set of composition pattern among
information where 7 € {com, dis, rec,rev} is the composition
type, I/ C I is a subset of information appeared in the pattern's
condition part, and #/ € I is the information being conditioned
in the pattern, K is a set of knowledge, 7 : Ex C'x I—[0,1]
is a function that represents the perception value of the
information perceived in an event by an agent, and
12! X I'x K—[—1,1] is a function of the impact value of a
set of information with respect to the knowledge. Without loss
of generality, the values of 7 and ¢ are both defined as 0 if the
corresponding links are not defined in the KS.

Besides the definition of composition patterns, the extension
only alters the domain of ¢ from (7 X K) to (2’ X I'x K) where
the information set is composed of a set previously gathered
followed by the newly acquired one so that the composition
patterns can be supported. To interpret a piece of information,
I have to know all the information gathered so far to examine
the condition of the composition patterns.

Let I, define as follows.

I ={i|3(com, I.,i.) € JNi € L.U{i,}} U {i|]37 # comA(r, L..i) € J} (1)

The function can be defined in the constructive manner as follows.

© -suen



82 bl

if V(com, I, i) e JNi, ¢ ILU{i}A
=(37 # com A (1,1,i,) € J)
impact link i, - k, in KS
if 3j = (com,I.,i)e JNi. € ILU{i}IA
I'u{it}y CLU{i,} Aj >k,
ar # comA (1, I,4,) € JA
I' ¢ IoNi, 22k,
ve if I(rec, I i) € AT C I Niy 25 k,
U if 3(rev,ILd,) € JAILC I Ni, 5k (2)
otherwise.

(Leyip, ks) = i

The effective impact of information i; towards knowledge A

given that a set of information I, has been gathered by agent

A is given as the following function:

QD(A Ei, IC, ij, Kk) = 71'(147 Ei, IJ) X L(IC, ij, Kk) @)
Substituting the above two impact value functions with their
extended versions is valid in all the remaining part of the formal
framework because it does not affect in the following derivation
of the reasoning model. Given an agent A and the discourse
time point t, the event sequence €(4,t), that the agent has been
engaged and the set of information, I(4,t), that they have
gathered are defined as follows.

(EilAisin B, 1 <i<p(t) ifAeC\{R}

E(A L) = if A= :
( ) (E[,(,')|:1 is in E,,(,‘).] < i < f) ifA ftor
¢|R(ce C\{R}
Z(At) = U (k. A1) #0) ()
E;€E(At)

Given a narrative 2, the knowledge state at t is evaluated from
the agent's experience by the reasoning model M, as outlined
by the following formula.
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KSs(A,t) = Ms (3, [A], E(A, 1)) “

where KSs. = (A4,t) is a vector whose elements correspond to
the knowledge state about each piece of knowledge, 1, is a
model parameter for internal use in the model M, which is
indexed by agents and pieces of knowledge, and p),[A4] is an
initial value of the parameter for the initial knowledge states.
Note that M takes > so that M internally evaluates the KS via
the functions in 2.

The KF defined by the series of the knowledge states is
conveniently denoted by the syntactic construct:

Whe K. KFa(k)= (KS(ROKi=1--.m)
where the subscript denotes the agent and parameter enclosed
by parenthesis denotes the specific piece of knowledge.

4.2. Probabilistic Reasoning about the Knowledge State

Knowledge state is closely related to the agent’'s subjective
probability that the corresponding knowledge is true given that
the agent has experienced events so far. Probabilistic reasoning
usually focuses on updating the posterior probability with
evidence or events uncovered. In the knowledge structure, the
effective impact of the information towards the knowledge can
be interpreted as the proving power of evidence. Based on
Bayes' rule and on evidence theory, I devised two probabilistic
reasoning methods to evaluate the knowledge state; a naive
Bayesian method and an advanced method using
Dempster-Shafer Theory.

In the naive Bayesian method, the agent’s belief about the
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knowledge is the conditional subjective probability that the
knowledge is true, where a series of information is
independently given throughout the events. Interpreting the
effective impact value (Equation 3) as the probability that the
information is true given the proper truth of the knowledge, the
posterior probability that the knowledge is true given a series
of information is calculated by applying Bayes' rule recursively.
The following formula outlines the reasoning model in the form
of the formal notation, as expressed by Equation 5.

KSZ(A, t) = Mgayes (,ul?,IBayeS: E(Ar t)) = [pr -1 'ZpltKl - 1]
,u;,IBayes [A] [Kk] = [pli' qli] = [P(Kkl S(A’ t))'P(_'Kkl S(A’ t))]
= [P(Ki| 9(A, 1)), P(=K,| I(4,0))] (7)

The model parameter is the intermediate distribution of the
truth of the knowledge. The Bayesian method basically assumes
that an agent who believes that certain knowledge is true with
probability p also believes that the knowledge is false with
probability 1—p, and that the information that supports certain
knowledge automatically negates the knowledge as inversely
proportional to what extent it supports the knowledge. These
assumptions are generally not true because the agent may not
be sure of the truth either, and some evidence might
independently support the truth of the knowledge.

To solve this problem, I devised a calculation method using
Dempster-Shafer Theory (DST)12. Because DST allows to treat
the role of evidence -either support or denial- independently.
In DST, four kinds of hypotheses for each piece of knowledge
are used: {He, Hr , Hr , Hub. Hr or Hr means that the proposition
of the knowledge is true or false, respectively. The null

12 Shafer, Glenn. A mathematical theory of evidence. Vol. 42. Princeton
university press, 1976.
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hypothesis, Hs means that it is neither true nor false while Hy
means that it is either true or false but cannot be determined
by anyone.

The effective impact of the information is used as the mass for
either Hr or Hr according to its type; positive or negative.
Because the masses sum up to one, the remaining mass is
assigned to Hy, rather than Hp. For the effective impact
v=¢(A,E;,L,i;k), the mass function is defined as follows.

1 )

)”_iﬁi"(Hw) =0, lnjﬁ;‘.(,H(f) =1- ‘(‘
mjr(Hr) = v, mji(Hp) =0 ifo>0
mj—k(Hr) =0, mjk(Hp) = ‘f‘ if v<0 (8)

For the new piece of information to be considered, the mass
function m;,; towards each related knowledge is set by

Equation 8 and is subject to combine the previous mass function

m|, that the agent have kept and updated to m}"' = m} ® mjy,

by the traditional Dempster's rule of combination.

In the DST, the agent's belief about the proposition (i.e., the
subject probability) is bounded by the two values: belief (be)
and plausibility (p).

These are computed from the mass function as follows.

bely(H) = > mi(H)).  pli(H)= > mi(H))

{H,;|H;CH,} {H,|H;,nH;#2} 9)

Applying the DST method to the proposed modeling framework,
the knowledge state about knowledge k at time point t is
defined by the difference between bell(H;) and bel},(H;)

evaluated from the mass function of the agent m}, and the value

varies in [-1, 1]. The proposed DST-based model M"*7 is
defined in the form of Equation 5 as follows.
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KSy (A t)[k] = MET (105, E(A ) [K] = bell.(Hr) — bell(Hp)
=m}(Hy) —m,(Hp) (10)

where the model parameter, uvsr[4][k]=m} is the mass

function of the knowledge k combined so far with respect to
agent A.

In the computational aspect, it is notable that if the mass of
either Hr or Hr becomes one or zero, it would never be changed
through the update process. It means that once an agent
reaches the definite belief about either truth of a proposition,
they never change their mind regardless of the future crucial
evidences. However, authors may intentionally mislead their
recipients throughout the narrative. To address this problem,
the definite belief value, either 0 or 1, is adjusted by a small
value € > 0 to allow the marginal uncertainty.

5. Application to the Actual Narrative

In this chapter, I applied the proposed model to an actual
narrative. The selected narrative was Alfred Hitchcock's film
Vertigo(1958). In this film, the knowledge of narrative agents
changes dynamically according to the development of events,
and the disparity of knowledge among narrative agents appears
in various aspects. Therefore, it was judged that this work was
suitable for confirming the validity of this model.

5.1. Event and Character

The main characters and events were analyzed; 4 characters and
21 events. Table 7 shows the order and contents of the events.



87 Who knows what and to what extent - modeling the knowledge of the narrative agent

| Table 7 | Bvents in Vertigo

Order in

disﬁr?]lgse s(t)org/e;irlr?e (S: Scottie, M: M;E\)c?eslggjog: Gavin, J: Judy)

E1 S1 S has acrophobia with the result of an accident.

E2 33 S bec_omes a private detective and G hires him to
investigate M s behavior.

E3 S4 S follows M who gets around as if she is possessed.

E4 S5 S hears the inside story of Carlotta,

E5 6 M traces Carlotta’ s past and S follows M. S finds
M wears the same necklace with Carlotta.

E6 S7 M visits Carlotta’ s grave.

E7 S8 M attempts suicide and S rescues her.

E8 S9 S and M visits the church where Carlotta died.

E9 310 M ascends the spire and S cannot run after her due
to acrophobia.

E10 S12 S shiftlessly looks M falls onto the ground.

E11 s13 S witnesses that M killed herself in court and G goes
abroad.

E12 S14 S traces M’ s past.

E13 S15 S finds J who looks like M.

E14 S2 Flashback of J: G dressed up J like M.

E15 S11 Flashback of J: G pushed M from roof of the spire.

E16 S16 J has a date with S.

E17 S17 S dresses up J like M.

E18 S18 S finds the same necklace with M in J° s room.

E19 S19 S and J visits the church where M and Carlotta died.

E20 S20 S examines J and J confesses crime,

E21 S21 g nbgg(;:i i(l;lc;rn{f)rgiveness but S turns away. J falls by
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5.2. Knowledge Structure

The following Figure 4, shows the KS of Vertigo.

Perception link Tmpact fink Knowledge Selective Meta-Knowledge
conjunction
~ > (F) MKI
04 Mis
. / possesscd J disguised
06 Carlotia’ herself as M and
< ghost. M was killed by
\ Cod G.
\ = =l
- ’ /A M
\ £ commits
" ol 7/ I suicid
s o . /
? [R5 Ym
si0 [(E9 - >
si2 [EI0

> Killed
1 by G
-
/a i » O] [View]
J

sis Knowledge
disguises Flow
82 g herself as
sit [E15 e M
* Notes
S16 | E16
[Ee] > Clarscter Agens i Event
s17 Scottie(S), Madeleine(M), Gavin(G), Judy(J)
si8 [EI8 > S_number in Event : story-time order
1o > E_number in Event : discourse-time order
» TorF in Knowledge : True(T) or False(F)
820 | E20 L
> U y (unlinked to ge)
¥ ~ Reversal link are omitted.
ect] TN Recurrence link > The recipient experiences all events.
Story-time / " e - Al aents are
e eutime &\ Disregard link > Perception values of all agents are 1.

| Figure 4 | Knowledge Structure of Vertigo
5.3. Knowledge Flow

Based on this KS, the knowledge state of each agent is
calculated with respect to each knowledge using the DST
probabilistic reasoning model mentioned in chapter 4.2. Figure
5 shows the KFs of each agent experiencing events aligned with
discourse time. I omitted the KFs related to Gavin because he
does not appear in the events as the main character, and I only
analyzed the KFiudeiemelaudience Without KFiudeeme because she

does not appear as a real character.
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— Ki --- K2 e K3 K4

Knowledge state
0.0
1
|

Knowledge state
0]0

Knowledge state
0’0

0 o) o)
<7 o s
1 [ ]
24 D — =R 2
! T T T T ! T T T ! T T T T
5 10 15 20 5 10 15 20 5 10 15 20
Discourse order Discourse order Discourse order
(a) Audience (b) Scottie (c) Judy
< = o4
©_] © ©
(=} = =

-0.5
1

-1.0

Knowledge state
0.0
i
|

N
"
1
i
]
b

Knowledge state
OIO

Knowledge state
UIO

-0.5
1

-1.0

T
5

T T
10 15 20
Discourse order

T
5

T T
10 15
Discourse order

T T T
5 10 15 20
Discourse order

(d) Madeleine|Audience (e) Scottie|Audience (f) Judy|Audience

| Figure 5 | Knowledge Flows of Vertigo

6. Conclusion

The knowledge of narrative agents is very important in the
creation and evaluation of a narrative because it not only
constitutes the content and meaning of the narrative itself, but
is also closely related to the emotional response of the recipient.
In this paper, I proposed a model that can systematically and
quantitatively analyze the knowledge of narrative agents. First,
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a knowledge structure model consisting of
event-information-knowledge was designed and its formal
notation was described. And the knowledge state of the
narrative agent was proposed by dividing it into three types, and
a probabilistic reasoning model capable of quantitatively
calculating each was described. Lastly, the change in the
knowledge state of the narrative agent according to the
development of events was shown as a knowledge flow graph.
The proposed model proposed will be helpful in specifying the
author’s idea in narrative creation and checking errors that may
occur in the process of repeated revision. It is also expected
that it will be of practical help to the narrative-based screen
production industry, such as movies, dramas, and animations.
Screenplay is very important because it serve as blueprints in
the production process, which requires enormous amounts of
capital, labor, and time. If the knowledge structure and
knowledge flow of the narrative agents can be drawn before the
production process, the risk can be reduced and the quality of
the work can be improved.

The proposed model also has some limitations. First, the critical
problem is the high complexity of building the knowledge
structure. Although there are unavoidable aspects to express
various narrative situations, it is necessary to consider providing
templates or to automate data input. Another problem that
needs to be supplemented is interpreting the meaning of the
knowledge flow in relation to the content, theme, or
characteristics of the narrative. To do this, it is necessary to
start by analyzing various narratives and grouping works that
represent similar pattern of the knowledge flows. I plan to
improve the expressive power and usability of the model by

supplementing these limitations through follow-up research.
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o= Al&(point of view), AAF& AlZH(narrative perspective), 2733+
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A7k 24 A1) ZAIE A AAH LR =& T A= 1
241 £H¥KPercy Lubbock)2E 1921 WS FAHY] 7|1 y(The
Craft of Fiction )ollA 249 thg A ¥t A&of tiet 27He] AAR
Ao AdElez AdE & o AALEE S2HZ2(Gustave
Flaubert)9] (Eu}2] £1)S o2 So] Astgitt. o] ZgfA AArst
A A= FUE (Gérard Genette) = AAH] AlZho] Bgt A919]
TE R s NES AASET AlRtE FHEE At

D=2 ofEA viEhE A7 HolA 3dd AAH A1) AR
< AT

243} AR, ¥ 25} -AETHJAER ST ok Zlo] Rt
B2), WA 243} -Aext =JlE(Heres ofd de°] ¢ 3le AW

I3 9l%), AFolAE 174 oF 2H(elopr]7h Fd7t 29 Ales
AAE), Fog4 W 2HEAL JAEL AR Ao E}EP geH), oA
U 2H@#E2 ARE o] JE9 AR o W AFH), o3 235}
-AEAdE (et At AL /e of ﬁiﬂr Ag) o2y

mO

Gshe ol@ Alztow olob/E HAHRA] ths) A Q4lE AgA

o FFRITE ThE AZRE BAZ0] AT} & Q1= Azo] wet 717]

2 BAZ olssHA S, ot Gate] Ao A9 o]

S ol REclH 2EaA BE. ol US| 2HL F3F B

RPN e FAI9 5 S HHse ¥ mgo] Hy B =EL Az
FUEY 7o) et AEe Huste] AT APstact

2 R, AR TAE S 58 TR RIMNEIE F R 1R 1,2007(6),p13-21.
3 Gérard Genette, "1E5:5=,. BFHRIL 1972,p35.
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209 A44xF A A F2lolA AHE obsel HPo] Wt Fek
(Convention on the Rights of the Child)> o]3o]& 9t 184] o|WZ
Agtotact. AQde] Aejskat C.1. AFRHE-S AA (o]dolet A&7
AEehol|A] AlAJok= 0~45F, FoF 271+ 45~1A1, Fot A7+ 1AI~6
A, ofdo] F7]= 6Al~10Al, ofdo] B7] &2 AE7| 27]= 10~13.5
Al AREZIHAIR B AR)= oA 134, 4 144, Fd 271+ 13.5
A~ 1641, 9 E7]= 1641~ 20412t of=ol9] 5 HAE A5t
t}.5
9] E 7HA] FoE SFH] & =2 offlo|Y dAF HAE 18A=
71&Z& 745to] o]&1} ofdolE FESIAIH

o9 1A=L 'child’s perspective (s) 'Y 'perspective (s) of
child'2 offo] A|Z-& EA|SI}. 'Perspective' = X, T-974, 34,
AlZrolu TEEE Lot AlAdR o] ok A AGE T EH
itk AR ojdolE9] AlACE FHO| AAE "AFSHL Yot} of
Hol9 WHAA 7P &S HAagE AAoh gty Eg, ofzlolrt
A0 AlZFo 2 W Ad]of 530 24 ofglo] o] Azt "l of
ol9] AIAIE olsfstz 1 gt

o]g10]9] AJZE2 'ofglo]'e} o] Qo E ofgfo]o] AJZto] Tt o]
Sfi= of7o]9] A Hof g7t "asitt ofglo] A5t Hokg] ojFo]
A7+ F=2 ofglo]o] FAARI fA]of 3lom, ojdo]9] ¥rAw A of

4 hERARFRMRAMTRAEES, "IREAM (Eo5hR) 1 ERESENBIE, 200
5, p359
5 e CLIZEMEE, Zn¥, DIENSHRCIERY., fDREHN, 1986, p20-21.
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go]o] A7} FAIE L ofHolo] WAL 2l
o AZItE A= of=lo|o] A4 2| jek =
Al AFE XPs @ EL ALyE 2 offlo|o] HATE AN
ok A|A Y] dolxt AEE 7HX HHE FVICEA A9 P5Z
A ge2j7t glom vRZHA|E AtollA dYeEA 159
A= Aol sl oS P A7t drhe wEbA, 'ojdolg Bt
tH(Listen to children) 7gl= EAE o] o] S5A 5= Ho|t}.
ojgfo] A FofollA ojdo] AlZe] AAHR] A FRH ofdo]
A4 92 2H(Dion Sommen)?] o2 AFE T & AUt} HL
AME 'oldo]l A]ZV(child perspectives)@} 'o]#o]E9] AJZt
'(Children's  Perspectives)& &SI+, 'ojdol9 Az
'(Children's Perspectives)< "o]&o]7} z}A19] AEA|A A ZH3s}tar
A5 olsfsle A'o & "ojgo|7} 1 AAI9] AA & FHEA &AL
A olgkal A8 B4=9] 'children'¥ 'perspectives' & EHgH
OJu|= 'thFet of=ol' 'tk AlZY S ofmshH, o] g Folli= ojdo]
A7} vreFstal thH Aol 27t ZEGE EAfeks A7 AR of
Ho| 59 A E AFARE BEHZAR] WA EAo gt §4 & o]&EH
S}7) k= ofdo]9] ZiRIo 2 A, Al A ofsh, RES AT
o}, o|&gt o]&4 72 titks: of=lo]9] At Y &9 ofRlo] Azt
FrAFsH

"ofglo] AlZY'2 ofdol7t AellA Lrle AT Y, dEe olEs

rlo
-0,

6 N Béélanger, C Connelly, "Methodological considerations in child-centered
research about social difference and children experiencing difficulties at school
1, "Ethnography and Educations, 26 Feb 2007, p21-38.

7 Marianne McTavish, Jodi Streelasky , Linda Coles, 'Listening to Children's
Voices: Children as Participants in Research,; , International Journal of Early
Childhood; volume 44,2012, p249-267.

8 SOMMER D, SAMUELSSON I P, HUNDEIDE K. 'Child perspectives and
children’S perspectives in theory and practice; , "Springer Netherlands; ,201
0: VI, p42-43.
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o] oJsfist=E [FE5tal, ojE0] oW AL =R ojgo|Y Az o[F
Skl Aot W RolA B2 R ol WS Al '5}% A+E T
Q9 o] o] 29| oA ojdo] AJZEE Shte] HHE
71&01A qlow AARSto A ofdlo] Azt ¥ 22 ﬁ?’_ol Art.
AAFEl Aol Al go] o]z 'ofglo] AlZ} o]gh= gof= ofFlo] A+
HoF9] o|&o] 7|x5 AL, E8} o]EA A= FEE ofdo]d
FE7] AZF A g2 I9 of g A(Philippe Aries)7t 1960¥
of W3 (ool A7l: 7IEAZY  ARRAR(Centuries  of
Childhood: A Social History of Family Life)ol|A] oj&o] 7igo] dist
AA T} AR} HEE =51l oH offo]o] ASE AldsHA Fedes
# A9 offlo] Aol Athet JFE HFTH10 F= TAF YRk (&
SH)= AA (AG oFsAE AF 40D oA A A of7o] Ao
Wt =905 AaUfstlon St EetRoA ofglolo] HEE
A& ofdo] 3k 7i%19] Zo] &t ofz} st WE4 JfEo=E whe

et AAste] o golzAl ofdlo] A7t Aol ofelols] 41
U 25o] wet ool S 7t olopr|o] A7) AL Feig ojglo] A
48 AT 9or A ol A, T2 @ e o4 eak BE
ofelo]o] AALAl Zhwo] ofs) AFHET. 1ojdlole] Ao R o2ge
R BN Y oD SUT AU YEobis] ool 4 8
% Qi Aol AAsk AAY) e B

ot e 2ojol) olelo] A2 e Yol A G, A
Aok WAl B SR 4419 B4 X8 HEsky AdsHs auael

9 SOMMER D, SAMUELSSON I P, HUNDEIDE K. Child perspectives and
children’S perspectives in theory and practice; , "Springer Netherlands; ,201
0:VI, p129.

10 T%"J\ﬁﬁl ") LBt - REATESTT S LA PR HAE . EEITEAS, 2011,
NRRF, RNL, K. "TRNERGFENE, , "PEARXERAEAR, |
1999(01),p67-80.
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2 &7he] Bhlole] AR EA4S0] ofzlole] AAE ¢ F 12 % Y=
2 ol A9 TYAE WL ofzlolo] AASHH F oA THsd
SA50IA AR okEThe A4S HoiFH T AT,

%3 SPAoIAE 98t & olglo] AlZ o] et AT 19904 T2 7
&e) St e ok el Jatol ohsl ofher 2L AZHA A
2 ANt
a.0l2lo] g2t - olglo] AL3le] SER Abelet 4 W8S Yty HE
st
b.2()ol o] st - ojzlo|o] AAAS BYFHTL BARIT,
c.oldlo] A7 g3} - ofgol7t B AS HAFSAE TojA] A
3] olssty Zake ol2o] A 12

skl ojzlo] gsle] Wit AT AA (ollo] Flel&nt THhHL o
o] NZYE} S olglol 5o w4t nheS Bl A1 sk s
Bolsteik. 13

3} HAAEE oflo]o] A2k AEO AAE A|ZtoR B ojlo]
o X7k B} oJwoh A 1§ BAGNA At ofolo] o
2 WAl oj2e] A4S vlehes YxsH AL WEoju oj2e]
Kztel] w18 ofelolo] A|Zhe Alg T BASH AL olof]3)
T olaet W 15T AT ST 914 WAL A HFS Eed] of
2ol jstolAle] ojglo] AlZe UHo| MAAZol} BEG Eaole
2 4 ook 2 ATo)A Tofzlo] Al AL AL AN Wi
AAFSe] e FSHHOR ofzlo] Qi Hopel 2o} Hoko] ofglo]
Nz Ade Agstel Avstact.

2 PR TEROKESEZRE, | TREZA, ,1991(05), pl6-23
13 AR TLERRZAERE, AR EERFEMIE 2013(05).028.
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3. ¥3} £9| of2I0] A|ztof|l St OfX|= Otx[C|e] AHE
1) ojgo] F9139l o]o}y]

ofo] 5L A= mhtie] GatolA] glolAl o | Wy ABEE of
ol5e BAT AAelA =Tt ke, BEOR 4] ojnlE TasiA B4
she AHEol/|E st} ofo]50] WAL HAE Fste] EA F shito]
o). 225 AFE(Georges Sadoul}e (7] GBHADIA" G217} ob2] 4
%97 et Al7le] B otolEe] ol WA Hety 71Ae AAS
SEsteh” ehx waleleh14 ol ok WSty glon ofolS9] A
Hog BE A4 AZE A4 Awgael o A, ofg2e HEL
Ao ARH, Agd EASS NIt | 4tk

SRR BRI "W £ olglol5 o] AlAle] o] wet. v o)
A 5 ofoltiojo] WHoR U W] 0}01_5:4 e ofzl A8
A¥E. ojdlo] JokE BAYY W Sl violx U AFEA ABT
% 9lom olgfat olol59 $43He ofzlelo] A w Vg mete A
olct.” et Watgith ool o] AAS Fue mHAEE olstel A 7H4)
Qa5 ojglo] 4ss BT 4% 5 o Fol Holom 19 gsie
OfRlo|E FATO2 I, oIR8 Sl Aol oR5BA} AA el 3
AL}, ofol59] 44 RolFk oAt 5 A9 BE Gsjo] ojdlols
SR G5 oldlel AAC] T RIS ol

ohAE mhA o] GajolA] ofelolE FAF O T ATHe F2 204
7] 90¥lejo] FEHAT. (HHE)(1992)014%E Fu7} % Sorhal F
ol AvtEet Aupt FHT ARE Hehrt A T o] 13 olof
718 TRglom (AROIH £ B 24(1995)014% 84+ Qulet 74k
of54j0] 71Ut S Weem WS Fo shbdA £ Hahe

14 George Sadoul, THFREEE, PEBRELREL, 1995 ,p 27.
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goz gxoluA ofe 71X W AT HolFir| Folof F
Quge SRzl Felgo] FATE A YIS A9 Tﬂ -
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15 Andre Gaudreault, Francois Jost,XIEf}, TH4Z2RMEE, = BEREH
18,2005, p179-191.
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16 Mand Majidi, FEX VRS, D LEEEMER 5 2 RiEa— D RS DEEA
22K, BEZAR, 2019( 04),p66-70.
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Abstract

A Study on the Children's Perspective
in Iranian Films
- Focus on the films by Director Majid Majidi

JIAYI WAN

Sungkyunkwan University Dept of Film, TV & Multimedia
Ph. D. Candidate

Daniel H.Byun

Sungkyunkwan University Dept of Film, TV & Multimedia
Professor

Children's films can be found by country and region within the
scope of world films, but children's films have different definitions
depending on the country and region. For example, American
children's films represented by Disney are mainly aimed at
satisfying the joys of children and families.Chinese children's films
place more importance on the educational role of children.
Although the purpose is different, children's films in the general
sense are films that main audiences are children and are created
for children. Children's films in Iran differ greatly from ordinary
children's films. It indirectly expresses the creator's intention by
reflecting reality while looking at the adult world through the eyes
of children. This special function is a children's visual language that
indirectly conveys the creator's thoughts. The use of children's
perspective is a kind of special strategy, paving the way for Iranian
films to survive in a special creative environment, and creating
unique characteristics of Iranian films. Among the numerous
Iranian directors who make children's films, Majid Majidi is one of
the representative directors with personal characteristics. Of his
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nine Iranian films written and directed, five are children's films.At
the same time, in his other Iranian films, we can more or less see
the traces of children and children's perspective of the narrative
and performance.Looking at the use of children's vision in Iranian
films, the use of children's vision in Iranian films began with
children's films and developed in Iranian children's films and other
genres of Iranian films.

Iranian film, Majid Maijidi, Children's film, Children's perspective,

Keywords .
narration
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Abstract

The collective appreciation of film and
the creation of social value
- Community cinema in Japan

Jieun Jang
Sungkyunkwan University, Department of Education
Visiting Professor

This study analyzes the characteristics of the social value creation
process through the collective appreciation of film. It focuses on the
historical development of community cinema in Japan.

In modern-day Japan, where digital video is easily accessible and
the use of private, personalized media spaces widespread, a
sub-culture of collective film appreciation is spreading, as more
and more Japanese begin to attend movie screenings in
non-commercial theaters. In addition, Japanese community cinema
center has begun to integrate and support this viewing experience,

which has come to be known as community cinema.

A literature review revealed the following characteristics of
community cinema. First, local theater screening groups or
appreciation groups cooperate with residents to establish and
operate movie theaters. Second, these spaces create theoretical and
practical  participatory learning opportunities that foster
understanding of and participation in film culture, through
large-scale associations with organizations or institutions that offer
viewings. Third, based on collective appreciation, the film culture

created through repeated joint viewings produces a social arena in
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which community can be realized. In these communities film can

be put to socially productive uses, such as problem solving.

Film, collective appreciation, non—commercial theater,

Keywords . .
community cinema, Japan
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