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[Abstract]

Due to the spread of Corona 19, many exhibitions and events are being conducted online, non-face-to-face. Compared to offline
events, online exhibitions and events have the advantage of being able to watch anytime, anywhere without space and time
constraints. On the other hand, in online exhibitions and events, content delivery is inferior because the amount of time for the
audience to immerse is relatively small. Despite these shortcomings, the spread of Corona 19 is prolonged and online exhibitions
and events are expanding. Also, MICE experts predict that even after the end of Corona 19, offline and online events will be held
simultaneously. Therefore, in this study, as a strategy to increase the sense of immersion in the program in online exhibitions and
events, we intend to propose a method that can maximize the effect of delivering content during a limited time of visitor's stay

a personalized artificial intelligence recommendation algorithm.

MOI0{ : Matrix Factorization, TF-IDF, Sentence-BERT, 22}2! MA|3|, =™ A|AH

Key word : Matrix Factorization, TF-IDF, Sentence-BERT, Online exhibition, Recommendation system

http://dx.doi.org/10.9728/dcs.2021.22.4.655 Received 03 February 2021; Revised 29 March 2021

@ @ This is an Open Access article distributed under Accepted 29 March 2021
@ s the terms of the Creative Commons Attribution

*, H -
Non-CommercialLicense(http://creativecommons Corresponding Author; Jung-Hoon Lee

.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial .
use, distribut_ion, and reproduction in any medium, provided the Tel: B HHEHEOHED
original work is properly cited. E-mail: curiomoonlight@gmail.com

Copyright (©) 2021 The Digital Contents Society 655 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2021.22.4.655&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

FZ1} 192] Bto 2 9l ¢ alelod AEH AA S
Sol 2Rl om s ar Qv el AAI3])= A2t g3t
o] Aefo] glo] otiA = e = 9l ow AJHA] Aok glo]
Y3k Az el e 2 9@4

et 2ERl AASE ddrto] "olxn fto] A
ES AABHA Eothir] 6“:‘i‘r B3k @ xeijl A 5] ek
w3l 2Rl A3 A o] ES)7to] Wolx] 7| wiitel] A
A o2 AA 3]l AlfFehe Alite] ATt o] g Blo = &
Tetar FE199] kA7 G71skeb k] HA- AR
¥ ar ek ATF MICE AE7He2 F=24 197) 529
o] Fol &= @ el sPAre} el PALE WasAl | A Oi
x}m]—ﬁ]—\i}[z 2glelo g 3 rEE FelxE An el 5
o] A == -9 AL 717k 9ol = Hho] 715k Xl%ﬂfo—*é
< 7HA AL 217 el oi3].

Sz 199} AEE £3to] Ao 2Rl HAlE A&3
A gl drgoelr, ofof 2l HAJl|A A=A EYPTS
= Welel] 3k A= Hagh Aot V)] 2] WA
SIES! E?Qﬂg Fole A e FE 7PN 75
o] thi-Eo| AT} [4] [5]. SFAIRE 7P Al 71552 1]
o] £11, PCUr ke A9 S el whbA o] 29
d S QA HPEHE Xﬂfafé} = = AT itk
ol M= F3 Gae]EE AR AREAel Al H A sk HA
s A A /\@ ﬂ‘rET A =S 58 A ST

iﬁg =]

|

T ni oo
o I

r
ﬂHﬂ e o
o <4 HE &2 rob

A
RO
s

o
ol
ﬂ?
pou)
[o

S

-

2

>

2l

2

m

o,

k1

N

=

o

2

O

Ir

‘

0,
I
1=}

N

¢

N
o
1)4, ol
;_E
=
i
Q
Nl
ol\
Nl
31_5
>,
)«
W)

0 o,
>
=
oo 2
N

N
=
r{o

ols
Qo1
rie
o

il
[
: )
ol
ok
) rlr
S,

o

2 7]‘ BAL A o @A77 S
27F e} 4 OLJ—iF/l’“OﬂH ]*3‘3}1—? 5
= Q3= AdEehd dok 1 daele 93k 5o
%_ tlorel Hool] A4 2= 9)u}

o A+= 2020 2FeFE = EXPO Atel] 71918} gk 5=
AL A= T Al EE AR gk RIS} Bk Rl
Aol A 225 7|Wro R FEEom sidlntrt 4

o] ThEA| Al gt frAF A= F3E& AREAE A Al
AlE-S wehebd Lok go] Ak dAlwS Stk A
Al &) Y9 2ES WH 2 WEet & FARI FAEE 4838
AP AN EE i)

B o] A gt 2k 2elAE 2020 AR
EXPO #AHE 27l 37l = 7] A= 33 &
212]5F, Matrix Factorization Word Representation ¥ -=of] T3]
A st} 44 A = =3 A A8 13 T2 AE-S Ay
3t} 5o A= E%I,] AR T} F=3 o L wlLa] s}

Mmg{‘loﬂ,i

oz rlo
= o i ry, w mF

T

-

. 2020 Atstg{s EXPO

AR EXPOS] 41 8] 2 A9 2191} 97k EXPO
212 Fa ek ool A SR BgslaR sl

http://dx.doi.org/10.9728/dcs.2021.22.4.655

M2 ol Alclol ot ciafct

2020 M8H= EXPO

BX|Are

lﬂ.ﬂ‘.&lﬁ"&j &

a8 1. L™ EXPO /\IJ“EIIOIII
Fig. 1. EXPO Entrance Page

FH 712 W9} 3 A A o] AL AFL 129 2
el 100 9t A38she, ekl 2402 A
= aglon 117} o] 2] EXPO E¥o] 9} 1
S ARl BRI & 30070 ol 71 (e 7ol
Folghon] FAI7IE NS, Yy, Hd7)el e,
o/t LINCHAFA 2] 3] 5-o] elsl] Aaks dA ek

AVSRR EXPO AR Sl o] Ao Qlat Al gl
A F)1e] AN Bo] el ol AA| B Sty g X

Ak /ﬂ_ﬂ]d,].()qE/\ ar/Htﬂ-—r) Aut LINC+ 42} Akl sdAl
AEREE A3 2 Bk, AR LINGH A12] 9}
3} 349 A3k AARETID, 27109 Akl A
OfSt-SA19] e ohstn, The ALt eeA) 244
AR 7 TRk AT 8l 5 & 3117]9] ZA] o] EAghe)

7} vhste] A Ujol = Theket AR EEL EA S
O 2} Al 1929} o] 3DE A E o] glom A=
Zeiska stfald 2 5 ook RIS E A AR A

Al A% 219l Matrix FactorizationS 2-8-3f 311702] HA|
T 97Ne] AA S ARG APl Al TR AREAF A W
271 7)bo)7] Wie] 5 ARkt 33 552 gjujol =3
ARALN A A 22 A S F3 7

/\}tﬂ—‘g‘i’ﬂ EXPOS] AAXEL 7} 7)ol A A&3 E2E 9
A o]k, T3S LB o) efaloln] ojul A, BAE, B
o] ewol vk Al £2H €] Jhg= 1,5857001H A
A= kol @, S8 HZ, Qe Als, EA] 12, oy
o E} LTZﬂ‘é ohFaL 9l
e A woE 9] RS AEe R ol
Z gk}, vk LINC+ aLe sk o
< Ot Ak a2y 19 S5 S G

/g (eIolA o 28) o

sako el ofEd 1E e 93

ot 517 1%%91 Q14 st g5 =z} 8,

& 5ol A8 Ak T A
]

N > o2 o
Ho qfy M OL
) —lN

lm

>
>
rZi ~

d

>

_1_4—4

E

i ﬁg —(
S

N B
ol

55
H

Wore
L)
oy
G»—‘

o
\1

2 4
o o

2

_18
r-m
EY
=
ih)
tlo
X
ol

o .

=

hoi)
-0,
[

mE o O oo 2 opE oo 1% ox
o
19
>,

670S AHAI Al 5 7<d 2t



Rl
>

) MEACER

O3 2. oFsteE EXPO TAl-
Fig. 2. Industry-Academic Cooperation EXPO exhibition

%%, Arsisi
3 3 X m 4=
s ;'»3“1' BEUUR | LA

VRYYEEZEY

- SEARY 1 3DA9HLIE EETH UARSIZHX KT D] HY

-

- S0 MEE B8 U 3DAIHE 0|8 MAREIX Case study
- 3027149t 307 | HYol K2 HAZHX W3 HA|

21Yo 27 714 ol U MK BE 0%

- g3t

- CHS3t 30291 HY 1S S8 4xt MY Al T2H LY

- 30290 HE HEY 7|22 HRH 2+ AU £

- gopimel o 2% U BUES XIFEN ARsiuUs gy

10T EAH| AL E

PBL 2|4to| SW oHet 3p
-e4un
- APE g, MREA U FIEHLE Bo o 458 Teielo] 2aY 1S 29
- 287 5 HlolElo|AT=IAl XI2HE S XIH : B
80%(16%/20%)
190 148 A8, gitE St AL YHTE| 5 AS0|M SWE L ok B
Hl48 DRHAE EU OlLZ2E Ty
- O|UB2AE XS YAECIRIQIOR Qi8I Erf- 2HAI MLy
PBL IS AT ZTICHSIONN “Qat” +4¢

HI|XSAR B =

- EROHY B3Ry
- L8 : Auto CADZL, CAITAZERE St 3% W B34
EUAHEE ST Ty

- 44t

- ER SN W AT 5212 HRvt HRY Y8 Aot ZRIU Y

- AEY XTE ST V122 YT HE AF D]OR WIXISA £F
Y 534S 2HE Mol MY U5 Y FYAY Y3t

- XIAF FISE IR HE 22 2| S B2IA 23 100%(10%/10%),
CATIA Part Design 80%(8/10)

£
O =e

O3 3. TAIZE ofA
Fig. 3. Exhibit poster example

Fa | N
NRF) o2e7aist

==

=< =17 Collaborative Filtering?} Contents Based
Filtering © 2 #-F¥ T}, Collaborative Filtering< AF&AF2] 3}1A
RS Al AR A ko] ARgALe A ofolBlS: ek
Holt} Collaborative Filtering-S AF&-A12] 271 7] =23} 1A o&d
22 dlolHE Bol 7ML &5 A5 ol okIthe). A
At ARgARe] Z9-elli= TEkE wlolEl7F A §lojA, ]
A7} FA 3] Go A= Cold Start F=A17F 2 ST 7][8].

FH %

Sl
=

657

i Afoll A FH 2l

=13
=

i
o2
4
%

AARHE AR AT A

[ R= |

[N N N

™ Thens Lremd | teme | tomo | e |

User A 1 2 0 3 2

User Latent Matrix
UserB 1 1 1 0 2
User C 1 3 2 1 1 ---
User-Exhibition Matrix
Exhibition Latent Matrix

a8 4.
Fig. 4.

Ay 2 e

Matrix Factorization Vector

Contents Based Filtering<= o}o|¥] ko] FALEE
AREAP7F oo ¥ls 23| E W FAMEE ofo| S
WHelTH9][10]. Contents Based Filtering< Collaborative
Filtering2] 417421 Cold Start -A|7} $1o.2.2, ofo|EHlof| o
& F7PE gl At ARSI A= 288 5= Utk Contents
Based Filtering AFEA} IFe] fAMEE 7|Eo® She
User-Based$} ofo| 8l o] fALEE 7|52 S 2 3= Item-Based
2 R} User-Basedt™ Ul Z2F o] H| 23k TR A4}
7} Azehe AAES FA8TE Walolt tem-Based+= 7l
A& o] R o} HIAE e FuE F83) AR AAES
S8k A olth

ATl IS B
Filtering S AF8-3l T+&3}aL
Based Contents Filtering=- 4]-8-3f -3 glt}.

3-2 Matrix Factorization

Matrix Factorization<> 3-1]4] 27 g} Collaborative Filtering
719¢] dhto]th6][7]. Matrix FactorizationS AF&-AR- A&
FHE 7 7o 2 Apel o] AAE o] o gt
A& Latent Vectore= (X x AAIE §9)o]™ ARE-2} Latent
Vectori= (AH x ARSA} ) o)t 22 7ebAl7 24 75st
vjeju]Efoln] BE 50004 200 Alo]= AAETE Z; Latent
Vector®] 24132 ANHSHA DAY Aibs B3l 43hd

&

N

Z A 3}= AA|E Latent Vector2} A&} Latent VectorS 33
F etk AF8A} Latent VectorS HAI5HA (AH8-A} x 2Hd) o]
3L A& Latent Vectors} & 55 3P (AFEAL x AAlE
Pt Eek o5 PFHS ARRAL AAlE FE L PEjE 2
™ Loss Functions AR&-3l A4t & AREALAA = S E gk
o}A| t=% 22|31k} Loss Function®] 5722 of2fj ¢} 2k},

myojo dy o

min Y (r,, - xly) + AF N2+ Tl
X,)l' 8] u P

http://www.dcs.or.kr



==
[

Ol x| 2E| = 5}5] =

Matrix Factorization?] -2 3} A4, 7wl Hd = g2
AZEE AR Yehdl= 2 ofe} e WY, 1A 7]
5, A4 ey 22 3 205 AR 1 AlsEEs 7E
g o= Aotk

3-3 Word Representation

Word Representation®| & B] -~ E S A 51= tho] & 9

B2 ¥ & 8h= "H ol Word Representation2] 821 W
== 7] o] ¥ #(Count Based Word Representation)©]
%4 © 2 Bag of Words 2} TF-IDF7} It} #1570k ot
“%.13 Zc}oﬂf\i oo HIEFE Rk Wlos
g3t} RS 7|k ui o] oy 8
33}74] = WE 3 F g slrh= A o] Alo]
gpetel 4= glth= Zloltt.
%Xﬂ% ddstr] $13 ©olE =R ¥E|(Dense
o] AW (Word Embedding) o] 7
B‘]HE EE37) Wizl &
L o] Afo] o] Ak
ATk ?""ﬂ"i: ohggh ol olull
Sentence BERTE A}-8-8l] A &2 §AEE WUH
B2 T3 ATH13](14].

FE

e ;q
o b
o JN
o

D

[e)
=4S RE

f
tlo
=)

Fl

¢

e _VFL
mﬂ

ﬂ?
=
lo

Mo {r @ Horfo

ol o
o
i

o
T oX

=

oflo

)

4

1) TF-IDF
TF-IDF(Term Frequency - Inverse Document Frequency)+ 5
A3 Bl EAOA v A B S ehi gt
ot} TF—IDF tholo] Hl=o} SJEA Aatal] el
7R E Frol gt 15].
TF(‘?J‘H HIE, term frequency) ™ 574 4] dollA] 54 ©of
o] 574 3|55 ot ol & 5ol "Ipek Tefrt 413
ol 4 3 d3he TFi= 30] ek TF= 574 wol 74 o]
off drp} A= SgaH=AE U= gho, TF gro] 34
= LAl A T ok dhojear AZE 4= 9)
DF(E“H W1, Document Frequency)i= :7@ o] 7} 5%
F412) 5roch. ol Ho] " El= Holr} B A29) 43
W AHH AT DF= 2]tk
IDF (9i4] HIXE, Inverse Document Frequency)© DF(t)ell

MEE

Nhl Sk 525 oJmlBhek. o) A kA JE el A A
AHEEIE S olZle T aolvt EdkA Rtk g o]
A} o 5 o] BAOIA 22, i, vl et ke 2
A7} He] BB, LA UlESHE $28 Bl ok
o b, sErelehs woli NkHel 1A AlololA] 2
oAl el o1 w419 ARl A7 Wk TF-IDF: TR}
IDFE 3hH 5222 oo} 2t
N

W, ; tf,jxlog(dfl) @

http://dx.doi.org/10.9728/dcs.2021.22.4.655

658

=X|(J. DCS) Vol. 22, No. 4, pp. 655-661, Apr. 2021

E 1. TF-IDF OflA|
Table 1. TF-IDF example
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1-269 1-270 7-72 7-74
2 1 1 0 0
10 1 0 . 1 1
32 0 0 0 1
36 2 3 1 0

E 4. 015 3
Table 4. User-Exhibit Vector

1-269 1-270 7-72 7-74
2 0.2783 | 3.211 0.72 0.213
10 1.231 0.83 6.11 0.811
32 0.13 0.31 0.31 1.21
36 3.212 8.32 1.4356 |0.43
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