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Geonames & @5 POI DBE &-83}¢] o]u]x|(Geotagged photo) Ht} ¢l POI
AEAOE Rolale] 0|56 POL Wesk MY HE AL kil 24 AUS B
& dubdlolth, Ay FEdhe WHOEA omA] £42 sHA] 7] wiwof
= & 5 glARE oju] A A POIoA A7l AR ARE A2 Ab

POIO| Zh=S 2VW|SHER hot spoto 2 & 4 Utk L2y ARZlo] ojH POIk
oA A ALY DBl SEEHA GFUAU FAE POIS Abilo]l FEEA o4 &
o] 4% 54 ZZ(constraint)& AHEsl] POIE Yoz W5l HAE 243
gt 9E =& Ade 37 fstel 9 2
(density—based clustering algorithm)< 2%]-83}+=4|(Rokach and Maimom, 2005), ©]
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a HgY X9
29 DB 28
(PO Databass) {Chustering of
Linassigned Paint)
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(EX : Slava Kisilevich et al.. 2010)
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. cillfeliower travel

2. wafalgarsguare july
trafalgar
londra

WesIminsier
londeon

. bagben ben

night
unitedkingdom

b

slone
Cross

4. londoneye london
day?
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porirail

5. noinedame ighesia

france
notredamecathedral
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[ 2-15] MIAGIAM 7+ B2 AREIO] XIS X|™o| REHQ| EfaQt FRIY ARX
(&X]| : Yunpeng Li et al., 2009)




[# 2-5] Xtz §4 % JiHz2| 4ol g ojo|X| F==

el ARz o4 A
FHelZ AN — —
Az 43 =32 Azt My =3t
Aol 10 Hentz 10.00 57.55 69.25 80.91 68.82 70.67 82,54
2H=0t3 200-209 10.00 51.39 79.47 86.53 60.83 79.49 87.60
ZHE0t3 400-409 10,00 41,97 78.37 82.78 50.28 78.68 82.83
A9 20 =0tz 5.00 48,51 57.36 70.47 62,22 58.84 72.91
=03 200-219 5.00 40.48 71.13 78.34 52.59 72,10 79.59
2HEOt3F 400-419 5.00 29.43 71,56 75.71 38.73 72.70 75.87
Al 50 HEDl3 2.00 39.71 52.65 64.82 54.34 53.77 65.60
2Heob3 200-249 2.00 27.45 65.62 72.63 37.22 67.26 74.09
2H=0t3 400-449 2.00 21.70 64.91 69.77 29.65 66.90 71.62
A9l 100 MEDl= 1.00 29.34 | 50.44 61.41 41,28 51,32 62.93
A9l 200 otz 0.50 18.48 47.02 55.12 25.81 4773 55.67
A9 500 HE=O=Z 0.20 9,55 40.58 4513 13.87 41,02 45 34

80 ' : :

—=-Visual + text + tempora1|

80t i —=—Visual + text H

Texl + lemporal |

70H1 X ~—Tex '

Uy Visual + temporal [

= Visual

60T} -— Baseline |

tg ——

8 40~ g

30+ 1

20 1

10+
D' " T s . e —
0 100 200 300 400 500

# of categories

# &x% © Yunpeng Li et al. (2009)
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Hartwig H. Hochmair(2010)1D% #H 3o

I Atm Y 9 24 er £ kA o

Azol gsl 919 #HE ArEo] AYA HAst= AE F%%P'S}% 71% PHoR, EA
Ao Ae AR F¥ 100m HAE, HEAIXAY AL A2 FH 300m HIE Fe
o] dutHoltt ot ARE 2T W V|E ARE #45t= Ui (Base method)t
27 (query) & AAste] 258 ARE &4 5= B (Filter method) 22 U 4= It

Base Method+ 39 A 99 ARES AAXOCZ AFst= WHoz HeEA &
2 JjelAel AR BEEVE ZEE= thxlo] Qlth HEH Filter Method9] 7% Base
method®] &S Z2st7] ] AFEEH= Aoz W2 AlEEo] YUolE sk 371
gt AnE FAHoR AlFsty] f6l, Am AR AN W oE AR JAA] &
A 4 gty AFHOE Base MethodS #83t AL BE 22
, Filter Methodi= 279 %= AEY FE5EE £ H3 9

golel g TEehn Asks HabHoltt

T= Base Method Filter Method

0 250 500 Meinrn

i
gt

F o [ER———
e .
- %
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R ——
Faaz Fioutn n\‘-_ﬂ"_"-\—.\.!]

11) Hartwig H.Hochmair(2010)= 2,07 |8t2] HE|O|C|0] Volunteered Geographic Information(VGI)
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® 0|5 AZE(travel sequence)?t TE 2XA
O ZA0| chst Y& si=(sequence of place)
o o3t T8 AHE e AW g I AT FA Zhe YujE uof
5t7] 9%t oJu| 24 (sementic level) & (trajectory)e Aok WHOZA ZF A3 o]
d 5 AAY 54 AHESte] B4 ArAx(interesting
place)E o5l 0|59 AlF7HA Ex fiiE Told 4= k. ARG AJZF7| S(time
stamp)& ©]&5to] F ALKE ARZIO] Abo]o] A[ZFAH(time interval)uy AZARRIM}: wpA[E)k
AFZIATO] Q] time interval?] FI} ZHE criteriad AMESIY] ALSH= 5 Aol U9
ax(sequence of place)E ‘WEdt POIARE 5 4 3tk A& S0, #34ES
wol7] 9fste] 30 7HA 9 ARk Fil AR sessionso] 30YolstE A|&HEH AR
AT T sessiono] A|&EH FAE " 4 9lom, oy HIEL WA R IE

o) oA ezt FEE fsiA FF AHEETHGirardin et al., 2009).

ze 2, RlE, AFAZ, A A

O 0= ZAZ9 TE 2A12)

Slava Kisilevich et al (2010)+= Portugal®] ®IZ WAFZ|2}al & 4 Q)&= UNESCO
AIAZ AR Guimaraesol] sigsh= A o] tjsto] &2
A3k 9oy,

g ol AUE [EAD wel sl Yoz TuH WY AL
2005~20094 1097H4] 15270] ¢ 3917119 ARle E53H3i. AAA™(PODY &5
AFO]EQl Wiki DBoA] o] Ao jidl= POI= 11724 U# Q] &5 ofn| £
7] 9JsiA POIZFAI S Az MYE 200, 400mE AAsa BAS AEstch, x|
U2 A&+ DBSCAN(Ester et al,, 1996)& AR&sto] 100m9) $HA A€
dele] POIE FHel olF Fa MEE POIE Eaalel BA pOIo] aFel AL
A 12790] 29 342707 &4 ddeR FEHJH oA a2 ARIY A& E S
stelels] lstel 217te] A= o] Aok Aelo] Uehk A4 HHE
SHATH AYE FHHE(2, 3)oA= 200m = A= 8709 sequence pattern®] 400m St

of

8

12) Slava Kisilevich et al.(2010)2 UNESCO M|A23}SA 0l T2 EZE0| X2 L A|QF =0 0| HIZE2I X|0]|

0 )
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Eol4E 7709] sequence patterno] Ut ol el EASE (17 2-163}
(29 21718} 2,

[# 2-7] Guimaraes®| A|EA HE(L=2, W=3)

7|0tEolA HARAE, — =Z2|H|ol2t W3]

7jotgola § — M0|FH o 7tARE W3

200 =2|Ho|2t W3] — A 0jFA O 7tAEZ W3

Ab 0|7 o FtAREZ — Z2|Hol2t 3

7|0t 0lA HANE — Z2|H|ol2t w3

7|0tEolA HAMAE, — =Z2|H|0[2t W3]

7jotgola § — MO|7E o FtARR W3

400 e#olat w3 — * — Za(dojzt w3

Aoj7d o JtA”IE w3 — Z2|d(ol2h w3

W N | WA W|W|W|O

7lotgola o — MO|FH o 7tA"E W3

2| 200m HL|of| M 2t (23 2-17] $tA 7{2] 400m HH2lollA 2+ POIQ|
POIo| ARl ZEE FY, Guimaraes ARZIO] ZEE HH(YE 100m). Guimaraes

[Z22l 2—-16] A A
X

o9} A ’IH O 2 Slava Kisilevich et al (2010)+ SdolA 71 2 ZEA|o]A}
FrEolal, Uzb A ghwiul wsiAo] WHE(2008)5H= EUOA 7HE Q7] Qle wEA =
shpel Mol dste] Z270] 5%, 34% A EAsAn. AAE HEAC o
g} 46 Tk B7HA 99 @AEFI 2005~20094 1097H2] 9,505W0] & 71,8217H9]
AS 5. BAAHPOD Y S5 ARIEQl Wiki DBO|A o] Ao dfgst=

34 HAZHO IR A QlEU AR HE &g glot



POIE 8572A ele] BE ojnA2 233 YalA PO A WS 200,
100mz A BHE Araigon o o A= PoIS ekl AA PoIY
ok AL HA 8,9 22 AA 68,624707F BA TjAFe R 2ZET, 2

7] o]

NME Al ARl ALHE S mhefaly] fJste] Z4zhe] 9= o] sigsie A G0
e Alda] sjdE 2483, ol Ale] B 279 o] thE A HofA =

ARz shee] dhat £A4e SUsA 487 4 glon 2 pore] i A Welel A
2 Ueht 4 A7 wEHoz et AR tiste] ddst & & 98 Hol
=9t

2
o}

[ 2-8] Berlin2| A|EA DHE(L=2, W=3)

74 HetHEEg 2 — =9 o3

=

53 HeHEES 2 — QEolss
200 46 HtWgE3 B — * — =9 O[3

a1 =9 o3 — HpHEes 2

36 mEN BY — HpERsg 2

7 HRtHREg 2 — £ o3

51 HYHEES 2 — QEoluSH
400 47 HHEag 2 — * — £ o3

| 712 400m H{olA ZH POIL|
AREIO| ZEI=l FH Berlin ARZIO| Z2RIE HH(UE 100m), Berlin

(22 2-18] &l 72| 200m "HelollA 2t POIol [T 2-19] 2tA

R 2% - FAet YgAKol

M 35

AT



® 7IEt HIAlZ Xt2Ql 24 : hash tag, geotagged HAIE S
|
E= JHE 7logh AjQle] A 1ear
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O X2|8=27t Zetd sns H|0|EIE E&F
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259 YEYD AR AT + A AU gazetteero] 2HUEHI AH| 20
EQH Y] ARE dASte] BAReRN FaXHT AR EA4o] shEstitt

Anthony Stefanidis et al(2011)2 tweeterd] S=% &Yl AFRA
gre) T YRS} A7 BEG GBS AZHo BASYL AAu
SE o] HES 2011 29 25¥U A 3Y 9U7HA] 7|7HEt Cairo2HE WA H

HI

i

ofm

ol

jQ, ==
me T g 2
o 2 12

] E
A= (feeds)= A=l APT 912 ZHTY &8 Gazetteer2FH FHH A=
et 54 e HAE 23R ESle 8L Tahrir F4 o hashtag® 2% ESIS
A5t 23 F9F Cairo label ARESH :‘g;— 684,0007119] ESITt 40,000 o 2 HE
F3% AC & Tahrirgd? hashtags ©]-83k ¢F 38,0007 ES A5 =&skqltt. 4
BEE 7|13, #ASE Tahrir 37 10kmfol] AZFE TAE ESIY] #2 2011 39 44
7:00-8:000 HAHE o]F SIH(EZF YFE). AR EAOl wet olydt AEd %
(spike)> WA} FAo] F2o] 7hgslERE oo} 2 HAS NfFA He=s StARS
HUE 5] gt A gas FulE A9E ¢ vk E3E Tahrirgd g9 geotagH
AT FRFEY A= =obxl BAlF HloE Al 5 (spikes) 5= ©l=g ARE9

[23 2-20] Tahrir 20| EiOE EQH 24
(2011 28 252~38 99)

(X : Anthony Stefanidis et al.,, 2011)



Aol Zzolu} oju 24 M ) 888 Al @5 ol Mﬁl 7o,

|
2 o A 1‘41?'{} 1‘4137401 EHilE st Ak B s 24 o] 2474 A

elulobe] olel ix|o] Cfat sNse| EdHe wlm HAR AAL, 20119 39
119 15:00-19:00e <l¥lol U} ATIS] ete] b FE THE A% 433 Hmsfel L
ucjo] Abol=e] AThAl EdY e HASign W 8 AAXY 4] WF
Bow, (17 2-22o04 A AAZ 223 olelet 4] snse| Edf walE EAG
% 9lgleh. o] 717F B9k Al-Zawiyah A|%o] tfek SNS EHBE BAL doleet vlm
Be W 367k FsHAR Ak 3 WmE Fo AR F8 AREA]

2 sl 4 9k

El
S
X
PrL'
S~

Ji%‘

Trlpah{?_»h'_-b

.D _-r'__-:l-g
Banghazi

ye alt 109457 ks

[ag& 2-22] 2|d|ot U] 7§ X|=(Zawiyah, Tripoly, Benghazi 2! Tubrug)oiAl SNS Ezi=!
(EX| : Anthony Stefanidis et al., 2011)
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4) QIE{Y AMEIEE MH|A
@ UHY AZIHE M3 AMOIE &
0 Z2|7{(Flickr)

Flickr' = 20044 Ludicorp’} AFAT} £ AAMS S AEEE Satol 7 HUE R At
Pl o] 5 200588 ZEAOJEQ] Yahoo!ol A Ql4=sto] 7§l S21 AH|A0L dAA|s}o]
e 24 AAVEYIR wAAZT 2011d @A 6007H3Ae] ARxlo] SAEE0] 9]
o AntEES F4] Y(app) T AE7Hsdtol FAAA SR 7HF Wol o] 8H«= A ¥
8 Ajo]Eo|t}, Yahoo!AEE AFE3StaL 1om Baghdad, Beijing, Kabul, Sydney,
Tokyo 59 ZAle] HajAe LEAEREW(OpenStreetMap)S A3kl Qlck, 7H<lo]
U =59 Z2 g5 Au|A9 g8 F3e 4~ == RSS, Atom feeds, APIS
A B8 QLo GreasemonkeyXZ 21 O] A% 7HsdlA Fhol whet thE QlEYl AR
T+ AFOIEEC] Flickre] ARE 7]Mbo g & QAEY PR AHAE i Qltt,
20129 @A 609 Fo] Wi ARE EHg HA RS AU AR AR FH ARIE
B2A A 537 Wi 20~25%2] AP FThEFSEl o Sk 3-5uink AR HRE(EY
3000~35007]1¢] AR = 2L Qle},

flickr ...

L] L1 LR ne U] TEE-T L A E—} .,
t 4 * I

ofr

S~

WAMOA He B R ase
TEEd P82

(32 2-23] E2|7{2] ARl F=

13) "Flickr.com Site Info", Alexa Internet, http://www.alexa.com/siteinfo/Flickr.com



Flickr
Evolution
6,000,000,000 images

3,500 images
per minute.

[O& 2-24] E2|FHE 60UE O|&e| APXIE HR
(B : QEH YEl infographics)

O If2to| 2(Panoramio)
ute2hv] © (Panoramio) 9A] PAAHRE) D 7]wke] ALNFHF AFUE YA|ERA
20059 104, wiledin|e YrfolER ZHtgloyt 20079, F=0] wledtn| S Ql4s)
A S AR A 71 AP R Abo]ES) H it 20129 8dol= W (flat)
FW(spheriacal)®] hledfutle AlFstil glom ARGAPZE wpeghnj Qo] FEIE ARE

i

B opol AAE AA Folsd HE SR otk ofuf A, o[WlE, B AR 1
Y RD 5 sluAlA A ox Fue] Bt AE, VPR, AL, AL,
29 5)EWE A4, 520 2UH AUEL TIojrol4 Ao Few et g
e FYsiw AL B 5 ek AR s oo ojgelTi ue WA

=3
Yol WAl g2 Holt,

H

||
R e
L_.""J '4"]\.,\.,-/"

e i 7Y i,
T L LT DS

- |_ L) mmiﬂl_._A_...l_“J\_ o

[18 2-25] Oicato|Qe| Hez 0|
(&X : Google trend. http://www.google.com/trends)
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QB AMZIZE MH|A

= Flicker.com Panoramio—Photos of the world
- B 7|Bte] AMEIES R FRLUEl BALO] | - |IX[FEE D T|8to] AFEIES R FHRUE]
E HAOIE
- Flickrol A AEXtZE AH=O| H=Z & |- AMEX7F Ofc2i0(0] SE8 AEIS
ot otLgt =EQt EfOE FItE £ Us | HE &2 HXE 2™ FA202A0 2B
Hotg 2 SE. s, o|fE, 5 Alg, I8 21
A H AR ME A= 7I9E "EHO"E 0|85HA | 2 SN MelEH 2E Zzto
ATEE B st ARREE, 7182, Hel, dE, 38
A 2ESHA LANSXIZE HE B | S)E0HE MY
)2 ol - S50 EUE ATIEE2 FA2HANN
- JHRle] AFEl HEE0 st SAXIE M | ™Mol HEl=E LietLt, Y ®Z2 S=6t
3 HAEIE 2 & US
- 20043 2912 E MH|ASID = 27 o = _ .
ol (1(;1! 2% ;11:’L|1E|| AfglJ'_E o 200T  2009% 10, SH(HEA - Joaqul n
— L oOTr aT _— = = .
ors EMOl m2a = siLi=2 sHLiCh o i;(jnac;a) Abela, Eduardo ManchO n
= FHO| AR FL|ZZAA 7HE L _
| = ot 2to
. 2005\ 3% Yahooot 2r|mmo =3 20074 70|’A Google If:2t0|L
= olx (Panoramio), @l
. Qlol diE XA - H(* St : _
0| | 45,864%)  1032)
8 |- #EXt 27}t : 37HR, D|2(5BNUZ | e
SEM mot : IUh, UISESEINE| Mwax 2t : a5z, 01Z(12.3%)0
Xt (7%)>E=(5.6%))> et=(1.3%) (6.7%)) = 21(6%)) Y BH2(0 5%)
2 | 14| -51,000,0002 SEE ALSKt . X'Arﬂ;ﬁ 45—54I1|/ CHateiE, LA/
Q| 1B |- = AF2X}: 18-34M|/ &S/ oA/ of or_g| o XolM 0|2 Te=leEe
3l o] 9i=2/ 2HEM 0|F wen = <
st . 20074 2091, 2010 409, 201244 60
Fetol s adl w2 p005t 6 Beol Mol X|sl st Arol
(hi N [y = = nel X 7
5 | Xl 5137F O 20~25%0) ARl B7K | %?Dm =18 1 HErE = He
- st®  3-suimh ARl dERS(RY | T °
3000~3500712] AFZI)
- AFO|E(panoramio.com)O| Al sHZH2|x| Q|
AMZIT O|BXIEAZ M=
7|E|- o= APlX‘H—‘Z’; I’ J—l’ | |' 4' ‘”o

-T2 0lA KML Z2{2|Z 0|25t 0|2
b7t crdst 2= ME JHs

14) StatsCrop.com[http://www_statscrop.com/www/panoramio.com]
15) alexa(http://www alexa.com/siteinfo/panoramio.com#)
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SUMMARY

Discovering and Analyzing Urban Places Using Geo-tagged Internet
Photos for Place-oriented Spatial Planning

Cho, Sang-Kyu
Seong, Eun-Young

I. Background and Objectives

As the social demand for urban and architectural environment advances, the
need for a spatial plan considering aesthetic and experiential satisfaction is gradually
increasing. In order to respond to such a task in the planning area, a variety of
efforts are being made for citizen participation in the process of planning and for the
advancement of a spatial plan itself; however, substantial improvement measures have
not yet come. To transform the previous top-down planning system into a
participatory one, a fundamentally different approach is needed for the investigation
system to identify and analyze space in the course of planning. A variety of attempts
are being made to reflect substantial spacial experiences onto the planning system
under existing laws and systems including urban management plans and landscape
plans. However, most of them lack proper methods of investigation or information

gathering, and therefore depend on experts' intuition or limited questionnaire surveys.

Recently, studies are actively carried out on measures to utilize geotagged
user contents (GUC) on the Internet in an attempt to make a breakthrough in such
deadlock. Propped up by the sharp rise in the number of smartphone users and the
universalization of web 2.0 technologies, the GUC on the web is dramatically
increasing, and attempts are being made actively to apply the GUC onto urban
marketing or analysis of place characteristics primarily in the West. Among different
types of GUC, Internet photo information expresses explicit preferences of the general
public towards space and landscape, and is notable as big data having high potentials

to meet the new demand in the spatial planning sector.
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In this context, the research compares and analyzes photo information that
has been generated through Internet users' voluntary participation with the spatial
characteristics appearing in existing plans and literatures. Based on the results, the
research aims to conduct exploratory reviews on the methods to apply photo

information on the web to the area of spatial planning.

II. Research Methods

The research has conducted analysis on the photos having longitude and
latitude coordinates among those disclosed by the users of the Yahoo's Flickr. The
data analyzed in the research has been obtained by downloading into the analysis
system a total of 200 thousand photos taken within the territorial scope of South
Korea, among the free photos uploaded to Flickr from January 2005 to September
2012, using the Open Application Programming Interface (Open API) provided by
Flickr. The research used as basic analysis data a total of 88,373 photos left after the
procedures of refinement through which the same wuser's photos of the same
coordinates were excluded in order to address the problem of photo density being
concentrated by part of the users. The analysis data has been converted into point-data
layers by using the longitude and latitude values included in the photo information. In
order to quantify the density of a photo, we have generated the probability density

surface of Flickr photos using the kernel density estimation (See Figure I).

g
=
-
=
-
-
=
=
=
-

NENEEEEOOOOIEE

[Figure 1] Distribution of the density of a Flickr photo of Seoul
Metropolitan City calculated with the kernel density estimation
of a 100m bandwidth
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The kernel density estimation allows to immediately identify the
characteristics of Flickr users' photography activities distribution at the metropolitan
city and province scale. However, in order to identify the characteristics or spatial
scope of heavily photographed areas in a certain domain within a city, it is necessary

to determine the analytical unit of a space.

To that end, the study carried out the task of extracting the 'central place'
based on the area of the closed surface generated with the converted contours of the
kernel density surface, and on the number of the photos included in the area. The
task allowed us to affirmatively extract a group of photos on space, and generate

secondary data for a variety of analysis on that.

[Figure 1] Converted contours of the kernel density
surface of central Seoul

[Figure Ill] Extraction of the central place
based on the close surface of the kernel density of
central Seoul
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III. Analysis Results

1. Analysis of the photography distribution at the metropolitan city and province
scale

As the initial phase of the analysis, the research carried out analysis on the
photography distribution at the national level using the entire data. Then, the research
examined the analysis results, concentrating on those of Seoul Metropolitan City,

Busan Metropolitan City and Incheon Metropolitan City.

[Figure V] Distribution of the kernel density of a Flickr photo of Seoul Metropolitan City

The results of the analysis on the kernel density of a Flickr photo of Seoul
Metropolitan City show that the photo density is significantly high in central Seoul,
with that being also high in several areas including Sinchon, Gangnam, Yeouido and
Yeongdeungpo. In particular, a number of locally dense points in photo density have
been observed in central Seoul, which indicates that a cluster has been formulated

with several central places.

As for Seoul, the number of landscape strongholds and resources designated
in the landscape master plan totals 73. Among them, a total of 53 places have the
kernel density of 100 and over, with the photo density of Namsan, a natural

landscape resource, being the highest, and with that of the strongholds with historical
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characteristic being generally high. Meanwhile, it has been found that downtown
commercial districts including Sinchon and Gangnam which show high photo density
are not considered as important strongholds or resources in terms of landscape

planning.

[Table 1] Ranking of the kernel density among the landscape strongholds and resources of Seoul
Metropolitan City

. Administrative . . Kernel
Ranking District Division Type Title Density%0)
1 Yongsan—gu resource nature Namsan 40549.6
2 Jongno—gu stronghold historical characteristic Gyeongbokgung 23561.6
3 Jongno—gu resource historical culture Gwanghwamun 205349
4 Jongno—gu stronghold axis of Seoul Fortress Gwanghwamun 20534.9
5 Jung—gu resource nature Seoul Plaza 15768.7
6 Jung—gu resource historical culture Hanok District No.2 13684.3
7 Jung—gu stronghold historical characteristic Deoksugung 13020.1
8 Jung—gu resource historical culture Sungnyemun 11240.9
9 Jongno—gu stronghold historical characteristic 40”2322:;\/':@;%r’c\:l:;n:::tm of 6972.6
10 Jongno—gu stronghold historical characteristic Changdeokgung 5542.8
1 Jongno—gu stronghold historical characteristic Jongmyo 54829
12 Jongno—gu stronghold historical characteristic Tapgol Park 4486.5
13 Jongno—gu stronghold historical characteristic Changgyeonggung 4378.5
14 Jongno—gu resource nature Cheonggye Plaza 4315.6
15 Jongno—gu resource historical culture Heunginjimun 3595.5
16 Jongno—gu stronghold axis of Seoul Fortress Heunginjimun 3595.5
17 Gwangjin—gu resource nature Children's Grand Park 2156.5
18 Jongno—gu stronghold historical characteristic Gyeonghuigung 1712.3
19 Seodaimun—g stronghold historical characteristic Dongnimmun 1306.8
20 Jongno—gu stronghold historical characteristic Ujeongchongguk 1140.1

Similar results to those of Seoul Metropolitan City have been obtained from
the analysis on both Busan Metropolitan City and Incheon Metropolitan City.
Specifically, the distribution of the web photo density was closely related to the
distribution of landscape strongholds or resources; rather, we could obtain more
practical results compared to the spatial distribution of the strongholds or resources
designated under plans. In addition, it is expected that the analysis results can be
easily utilized to assess and manage, based on the web photo density, the importance
or ranking of landscape strongholds or resources that has been previously established,

or to determine the priority upon implementing landscape projects.

30) unit: number of photos per square kilometer
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2. Area—based analysis within a city

It has been confirmed that the area-based analysis within a city which
combines the property information and location information of a photo, can provide
the following information: the spatial scope of the central place by area, and change
in the urban activities distribution by day, night and season. The research could
obtain a variety of implications through the identification of central places, and
analysis on the change in the kernel density by photo type for central Seoul,

Gangnam and Sinchon, in particular, among other areas in Seoul.
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[Figure V] Day and night change in photo distribution (Central Seoul)
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A huge difference has been found between the photo distribution of daytime
and that of nighttime of central Seoul, in particular part of the central places. To be
specific, the results show that the photo density comparatively reduces in the
nighttime in the following places: Jongmyo, Sungnyemun/ Namdaemon Market,
Changdeokgung/ Changgyeonggung, Heunginjimun area, Samcheongdong district,
Namsangol Hanok Village, and Seoul Station. The frequency of citizens' experience
with a place by time-zone is significantly affected by the hours of operation of the
central facilities of the place concerned. Such tendency has been easily identified

through web photos.

We could also find interesting patterns while examining the change in the
photo distribution of central Seoul by season. In the spring (from March to May), the
photo density of central Seoul is low in general: the photo density of Jongmyo and
Changdeokgung/ Changgyeonggung significantly drops, and that of Myeongdong,
Gwanghwamun/ Cheonggyecheon area, and the fashion street of Dongdaemun is
comparatively low. In the summer (from June to August), lots of photographs are
taken in Gwanghwamun/ Cheonggyecheon, Insadong, the Samcheongdong district,
Myeongdong, Namdaemun Market, and the fashion street of Dongdaemun. The

inflows of seasonal tourists are presumed to partly explain the phenomenon.

In the fall (from September to November), the photo density of the fashion
street of Dongdaemun is low compared to that in the summer. The frequency of
taking photos in Jongmyo, Insadong, the southern part of Samcheongdong,
Changdeokgung/ Changgyeonggung, and Gyeongbokgung significantly increases. This
is because quiet activities such as visits to old palaces and to art galleries
comparatively increase due to seasonality, which can be easily guessed. Similar
patterns continue in the winter: more photos are taken in Gwangjang Market and
Namdaemun Market than in the fall, and the number of photos taken in Gongmyo

significantly reduces.

3. Analysis of qualitative features by central place

As the final phase of the analysis, the study conducted the qualitative

analysis, combining the property information and the contents of a photograph for a

@
o
02
B~
o
0z
10
Ok
)
x
Jhou
1jo
10
ron
ro
m
pars
>
gl
ox
HL
flfok
00
0Z
re



total 26 central places of Seoul. The study attempted a variety of analysis on the
contents of the photos geo-tagged on each of the central places, based on behavior
type, landscape type, time and season. It has been analyzed that the photo contents of
the central places are clearly distinct from one another, and the subjects and behavior
types appearing on the photos well express the characteristics of the areas concerned.
For instance, the web photos of the Gyeongbokgung area are dominantly taken in the
daytime and in the fall, showing the behaviors of taking a view of the constructions
on the premises. In contrast, the web photos of the vicinity of Hongik University are
primarily taken in the nighttime and in the winter, showing food items from the

commercial district.

L
=g
" aEamo

0% 1% MR 0% A% WO%  B0% 0% B0%  90%  BDO%S

waterfront/historical culture/open space ) .
*The number of the landscape photos among the 230 pictures selected at random from a * http://farm6.staticflickr.com/5304/55
total of 2,298 photos (sample fraction= 10%, n=141) 91899481_2a32635699.jpg
[Figure VIII] Proportion of the landscape type [Figure IX] Gyeonghoeru

(Gyeongbokgung area)

LTS
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LR
0% MR 0% % A0 S0 B0 TO%  BOW  BO0% IO

historical culture/living(commerce)/living(residence) % http://farm.staticflickr.com/5320/59
*The number of the landscape photos among the 100 pictures selected at random from a 09000157_e4c1f9f680.jpg
total of 989 photos (n=13) [Figure XI] The vicinity of

[Figure X] Proportion of the landscape type (The vicinity of Hongik University

Hongik University)
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4. Utilization of web photo information for spatial planning
The web photo information of each of the central places expresses the

characteristics of a place, and of the users and user behaviors related to the place, as
well as information on photographing frequency and geographic density. Therefore, it
allows us to attempt a variety of spatial analysis upon spatial planning. That is, using
web photos with geographic information, it is possible to produce a variety of place
characteristics in the aspect of season, time and behavior related to the place
concerned, as well as qualitative point density analysis. Such place characteristics can
be utilized as subsidiary index to measure the attractiveness of a region and helpful
when selecting landscape strongholds and resources, for instance. Also, they can be

very useful for determining the pattern of a space, which is done based on the
analysis of the use of the central place and the user characteristics. Based on the

results of the analysis, the research provides the possibilities of landscape resources

evaluation and analysis, designation of tourism resources and tourist attractions, setting
up of a spatial structure, and distribution of facilities and space when formulating

existing official plans; and the possibilities of reflecting place characteristics when

establishing district-based detailed landscape and aesthetics plans.

IV. Conclusions
1. Policy implications
The research effectively identifies, at a variety of spatial scales, locational
in particular user participating-type photo

characteristics materialized through the interactions between physical environment and

information,

human, using web photo
information with coordinates.

have confirmed the potentials of web photo information in terms of investigation costs
and effectiveness. In other words, the web photo-based analysis method made it

The results of the macro-level spatial analysis for Seoul, Incheon and Busan
possible to analyze the locations of landscape strongholds and landmarks of a national

level in a short period of time relying on a single personal computer. The degree of

awareness at which each of the strongholds is acknowledged by people could be
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identified after being digitized. In short, thanks to the method, the research could
achieve an effective analysis that cannot be compared to any methods of investigation
that currently exist. Such analysis technique is expected to provide useful information
for the establishment of landscape master plans under the Landscape Law, and for

regional plans and urban master plans as well.

The area-based spatial analysis for such areas as central Seoul, Gangnam and
Sinchon shows that once the information on the distribution of web photo is
combined with the property information, it is possible to disclose the spatial
characteristics that can be hardly identified through existing analysis techniques. The
research conducted an analysis on the change in the photo distribution by night, day
and season for each of the areas. This task enabled us to visually identify the change
in the preferences by time-zone for the place concerned, which means we could go a
step further from landmark identification and landscape strongholds exploration based
on a simple analysis of photo distribution. Such an analysis technique is expected to
be useful for the establishment of detailed spatial plans for a group of domains

within a city such as plans for district units and for living sphere.

Finally, the research has successfully identified the qualitative features of
each of the central places through the classification of the image of a photo itself.
For example, the photos taken in the Gwanghwamun area are hugely different from
those taken in front of Hongik University in terms of behavior or landscape type
appearing on the photo. Such differences in qualitative features could be compared
and measured more distinctively through the analysis conducted in the research. Such
a technique for photo information analysis is expected to be useful when a plan is
needed that is closely related to the features of a place such as project for

specialized streets formulation and plan for tourism.

2. Limitations of the research and tasks for follow—up studies

Through the research, the potential use-value of web photo information,
which can accommodate the new demand for spatial planning, could be confirmed to
a significant degree. However, limitations in the use of such information should be

clearly acknowledged which are caused by the characteristics of the raw data
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themselves. It is crucial to clearly recognize the fundamental meaning the use of web
photo information has, in particular information on the free photos of Flickr users

that are utilized in the research.

Flickr photo information is voluntarily produced by the general public, and
has a high use-value as the source needed for the analysis of the 'voice of the
customer (VOC)' in the public sector. However, it is hard to say that the use of such
information for spatial planning satisfies all the conditions that 'participatory planning'
requires. Rather, big data such as web photo information can be much more useful as
secondary tool to enhance the effectiveness of top-down planning and citizen
satisfaction. Due to time constraints, the research could not conduct a comprehensive
review on the information provided through diverse services other than Flickr. This
may raise issues since information obtained relying on a single information service
inevitably entails problems in terms of reliability and stability. Additionally, in terms
of information quality, the amount of photo information acquired through Flickr is
clearly limited as data needed to identify detailed locational features for regions other

than Seoul.

In order to complement such problems, additional studies are required on the
possibility of wusing the entire contents of user-participating type geographic
information on the web. Most of the SNS that are recently in the spotlight allow to
use their data through the open-source API as Flickr. Such open-source service

platforms appear to become an irreversible trend in the future.

In such services, there is the possibility of identifying a variety of spatial
characteristics through the analysis of linguistic information, as well as photo
information. In addition, for the utilization of information obtained through web photo
information services, attempts can be made to analyze the trajectory of a
'photographer’, as well as simple analysis on the distribution of photography activities.
It appears that additional information on the connectivity or relationship between
central places can be obtained based on such analysis in areas where sufficient data

can be obtained such as central Seoul.

key words: web photo information, GIS, user participation, placeness, landscape planning
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