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[Abstract]

This study aims to analyze the images of Instagram posts and to draw implcations regarding the
exhibition of <David Hockney>. This study collects and crawl 24,295 images from Instagram posts as a
dataset. We use the Google Cloud Vision API for labeling the images and a total of 212,567 clusters of
labels are finally classified into 9 categories using Word2Vec. The categories of museum spaces, photo
zone, architecture category are dominant along with people category. In conclusion, visitors curate their
experiences and memories of physical places and spaces while they are experiencing with the exhibition.
This result reproves the results of previous studies which emphasize a sense of social presence and place
making. The convergent approach of art management and art technology used in this study help museum

professionals have an insight on big data based visitor research on a practical level.
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I. Introduction
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II. Preliminaries

1. Theoretical background

1.1 Overview of the exhibition <David Hockney>
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1.2 Big data technology and museums
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Table 1. Previous research methodology and

classification categories

researcher research methodology

Manually downloading and classifying
123 images and 99 images of
interviewees based on geotags
Using “If This Then That(IFTT)”

program, crawling 390 images and

A. Weilenmann,
et al.
(2013)

K. Budge, et al.

(2018) metadata based on the Museum of
Contemporary Art Australia geotag
M. Kim, et al. MaanaIIy downloia(:!lng’ ar.1d classifying
200 images of visitor’'s instagram by
(2019) o
exhibition type
Using the ‘4k stogram’ application,
B. Rhee, et al. 14,400 posting crawling
(2021) and labeling based on Google Cloud

Vision API
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III. The Proposed Scheme

3. Research Model

3.1 Research Methodology
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Crawling Instagram image
Using python selenium
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Google Cloud Vision API-based
Image label detection
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on Instagram

Classifying label category
using Word2Vec

Frequency analysis by category

Deriving the characteristics of the exhibition experience
based on Instagram

category label count ratio
Exhibition . 40171 ~ 18.90%|
Photo zone 38 278 r _ 18.01%
Person 33,034 I 15. 54%

Architecture

28,247 ¥ 13.29%

Ticket & Brochure 26,642 D 12.53%
Landscape 22,912 [ 10.78%
Goods 9,708 | 4.57%
Food 7,820 | 3.68%
Audio guide 5,155 ] 2.71%
Total 212,567 100%

Fig. 1. Research process and methodology

A HR] G dlolH Aol 2 ASLolAl= Hlofy]

T 3391 AA|(2019.3.22.- 08.04.) 7]7to]] AFEA} 741"*(

goBl E2au)e] AAETH| e °H AXES



84 Journal of The Korea Society of Computer and Information

S350 Y] Elole 7]yte] HE7R QIAEL TR Hloly A4
= HshiAl Fig. 29} Zo] 2 FFAA|(Mac OS)olA mro]
97 3.6.98 AHz|sto] 1& HA7|Z ofo] ZIDLE)x} 2
B = E2(Jupyter notebook)Q 2 732 AA3ict o]S
Adlg 71X 7|¥te] 259 FE5 FEolA] QAR IH
#oolH| e IYA AA Aut AX 22 AHE ASI £
SR 02 o|u|x] 24,2957%F¢] Hlo|E] Alo] =&}t

Fig. 2. Instgram crawling
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Art 70%
Qutdoor Table 69%
Shade 69%
Paint 67%
Font 64%
Room 2%
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Desk 59%

Advertising 57%

Shelving 57%

Fig. 3. The result of label detection using
Google Cloud Vision API
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Fig. 4. the first visualization result using Word2Vec
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Table 2. Previous research methodology and
classification categories

researcher category
A. Weilenmann | subject choice, aesthetics, captioning
et al. (2013) creating cover pages and collections
K. Budge & objects only, people and objects,
A. Burness
(2018) people only. others
P. Vitale et al. exhibition space, exhibited object,
(2020) selfie, close-up. figure objects
B.A. Rhee et al. art exhibition, artifact, architecture,
(2021) selfie, food, human body, landscape

IV. Finding and Discussion

4.1 Image data analysis results

7= 2295 8 APIE A55te] 2R CElES 7ol
gt 2}, olulA] F Bt =M Ve oF 87E, &
212,56771 2fdlio] =&&|Qlt}. 2fo] ojujoj et Fig. 5
oF Zo] M55, vladt &, 34, A, 2, 2EE,
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7PEAl 2of Qe o] =RIEQIT. o] Auk= "Aldat A4
2, AAE 989 Wert w0E Hegdpels 2 Alols
Eaf=t, 2 o] f+= <HloH|E 2 I>HM = HAIY
% AAE HY 27t 8oz Qlsl Moo} 2p 230
A olerialet AAlEo] FAIEA] %9t7] wizolch.

" Architecture
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Photo zone -

= 7 Goods

£ Landscape
People
P “Audio guide

Food - Ticket & Brochure

Fig. 5. the final visualization result using Word2Vec
datth epo] #Agt A 7IRte R, & Atoi=

Fig. 62 oAl ololxI43 & 9740 58 2h o] &
Aol

1) People / 2) Museum Space / 3) Architecture
4) Goods / 5) Food / 6) Ticket & Brochure

7) Photo zone / 8) Audio guide / 9) Landscape
*Blurred to protect users' personal information

Fig. 6. Examples of image types classified by label clustering
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Fig. 7. Frequency and ratio by image type
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Table 3. Top 5 Labels in each label category

museum photo . ticket &
space zone peoplf archlteczure brochure
(18.9%) (18.01%) (i) | (lei222s) (12.53%)
art plant sleeve building product
(5,435) (5,558) (2,869) (6,388) (1,821)
rectangle leisure f:tsr:iz; window publication
(5,052) (4,044) (2.819) (4,769) (1,740)
event grass travel facade Thumb
(4,533) (2,859) (2,499) (3,552) (989)
flooring |advertising| smile wood paper
(2,803) (2,624) (2,111) (3,029) (894)
wall I(;l(teeszgc;r gesture | architecture Finger
(1,925) (2.079) (2,010) (1,168) (819)
landscape goods food audio guide
(10.78%) (4.57%) (3.68%) (2.71%)
tree g;itpe;rlil tableware Electric blue
(5,203) (1.827) (1,204) (2,403)
sky publication food
(4,238) (1,740) (984) gadget (414)
city book ingredient technology
(2,672) (412) (912) (312)
cloud ss:prl)(I:iis recipe display device
(1,706) (135) (737) (255)
writing . electronic
natural land implement cuisine device
(585) (114) (624) (238)
Ozt 30 I3, ZA5-&(architecture)2 21 33

7hed Ul wiR 2 91=4(13.29%)7F =9k H, &S At
Al(building)?} 71&= 7448 A(window, facade, wood)
So] 49 WES Uehir

£3] Ul 71 oulA] RFoME Fig. 804 Eol=
"o} Zro] A MS0] AAlE]l B&o] ‘event(n=4,533) =

olx|E]9lon, o]e} HAsHA] ‘crowd(n=399) = M4 2t
w2 MAE QL AM&sh ule) 7ho] o] & 71A] a}lﬂL] !
ol‘—

9 OEE ojed Ui g7olA 43 7o
g7R0] A7R Adsto] ©1 oju|x|2HE] A/ 740]91%
E3H AAIF0eTe] 49 EUETT 1980 T HE]
20000 Atol9l ey U(millenials) ATiel  ZATH
(generation Z)5 7sk= MZ Ai[27]7} TE742] 40%
ol S AMAlstaL AErl, TiF ololx]oA MZ Aok
H—“cJ OME} O7] ARRE &9 ADLE E5
78 wgo] Sl

Photograph 94°
Crowd 81%
People 79°
Leisure 79%
Stairs 77%

Event 74%

Fig. 8. Example images of the museum space

A3 vlot o], <Toju]= BIUSAE U A1 3
A=lol7] Th2ol, RSl HA| B A AS 3
Apaz} AA o 2 ujo. sk Rlololct AAAH
o] £7}3t FIXI0] B, mEEC| MR} T
=

Zz dl Ztoj2 o nst 4 9l glAIQ] AFX]

JEe o
AFERCE olo] £ WA L VTS AR 2p gL
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5&2‘31, o|e} &7 ‘grass(n=2,859) 2fH & B WA =2 b
&2 ARSI 3t =& Ep HEE 2poA= ojux]e]
&408 ‘leisure(n=4,044)'9} ‘advertising(n=2624)’,
‘sitting(n=171)", ‘standing(n=777)" 5-0] AAE]|Q/c}. o]
gF 2f 2 o] XN 9 RAFH O] of 7 sl i
S olulR|Y] &/dat RARSIAL TEE] o] K=l
ALt o]t X](people, 15.54%)2] 732, ‘sleeve(n=2,869),
‘street fashion(n=2,819) ¥} 70| oJAta} B= 2julo] =2
vlg2 AX[EICE Eot W70l A= 7 (smile, n=2,111)0]
U &5l(gesture, n=2,010)2t P 282 vlwA =7
AXE]ct SHR]9E Aln(selfie, n=10) 2 S.0Ju]gt Zto]
EEEX] A0, 3] FRF WMol HojE Al Q=
ARRlo] ThE ARAISH
EJZ1 & B 2 20](ticket & brochure) 2fHo] 3L 71&F
=2 Bl 253t Font(n=9,552) & 71&9] 38 Het
0RIR 2 AlQEQdct. 3 ZAn, Product(n=1,821)"¢}
‘Publication(n=1,740) 0] =& H|-&& E=3ict A &
B24ol 539 o9 =2ho] 749, "Thumb(n=990) 2}
‘Finger(n=830)'52] &Jo] ZIx|= 71L& Fig. 904 Ho]%
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Paper Product

Wrist 61%

Pattern

Stationery

Number

Fig. 9. The result of label detection of ticket
and brochure using Google Cloud Vision API

SHAIEE BIZ 2 B 2.5ofof] sligshe walol
71502 Word2Vec SALE A9 107 2pde =55t 4
2}, “Thumb(0.570)' 1} ‘Nail(0.593)", ‘Finger(0.457)' = *+
= g2 &I 4 ot} BASHH, Word2Vece] &
AP 32 o] 2 oju)rt gARESS 19] ol 7P7HIAIH,
0ol 7PHe4S fARH] dtte 9olx], “Thumb',
‘Nail’, ‘Finger’ 2lH-& Fig. 104]& Word2Vec?] #Xls}
Aot FALE OHS 7[E0 2 BRI H Bl B
o] FFollA A<l utol gitt. RIS st wAlle 2
AXOo R Sz Z2R¢-E BIR API9 o|u]x] & 2o 7]
Qlgh FARo]7] mizof], & ALofA= A3yAT At} &
A5t A=zt Al 71R19] 2fio] mFE|ITH 1, 25].

Ticket_Brochure = model.wv.most_similar('Publication’,
topn = 18)

In [9]:
print(Ticket_Brochure)

[('Book', ©.8869412541389465), ('Stationery', 8.8602216
243743896), ('Writing implement', ©.7945681344108582),
(*0Office supplies', ©.7909629940986633), ('Paper', 0.77
4738073348999), ('Writing', 0.7570151686668396), ('Pape
r product', 0.7151000499725342), ('Handwriting', 8.7066
382169723511), ('Material property', 0.7030416727086604)
, ('Linens', 9.6793814301490784)]

Fig. 10. The vectorized similarity values of
publication label using Word2vec

ojejof] o= %] ¥7(landscape, 10.78%) 7%
o 2ol AL AgAy At FUsH
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‘Publication(n=1,740)’, ‘Book(n=412)’, ‘Office
supplies(n=135)" 50| AthHo2 =2 vz AA|E
t} SAl(food, 3.68%)2] 732 ‘tableware(n=1,204),
food(n=984)" -0 2 afdllo] ZX|E|QIc}. Td7Ho] e
A= AAE IR AN o, AlZg0] Tigh Av] 7]=
= A AXBHRRE, 1 R1=7t = A] QI AsiA{1]et
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Al
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rlI.
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15 51 2hilofl= ‘Audio equipment(n=137) g} o}
Uz},  ‘Output device(n=152)", ‘Gadget(n=414)’,
‘Mobile Phone(n=158)" o] Zshe|Qict

V. Conclusions
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