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About me

e Ph.D. degree, Dept. of Geomatics, NCKU.

e Visiting PhD student, Institute for Geoinformatics (ifgi),
Universitat Miinster, Germany (Sandwich program).

e Postdoc, Center for GIS, RCHSS, Academia Sinica.

e Postdoc, Institute of Geography, Universitat Heidelberg,
Germany (PRAP program).
e Research topics
> Semantics, Ontology, Ontology integration

> Volunteered geographic information (VGI), Crowdsourcing,
Social media

> WebGlIS, Mobile GIS, OpenGlS, Data standard, Metadata

> Big Geospatial Data, algorithm
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MOST-DAAD Sandwich program

e The cooperation between MOST and DAAD
Ministry of Science and Technology (MOST)

The German Academic Exchange Service (DAAD)
e Applicants: Ph.D. Candidates
e Duration: 6-18 months
e Number of places: 30 people/Year

e German Language course: 2 months
Goethe Institute in Bonn

e Where to go: Germany
MOST-DAAD Taiwan-German Summer Institute
e Ms. and Ph.D. students, 2 months, 10 people /Year
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MOST PRAP Program (T E E151£)

e Postdoctoral Research Abroad Program.
e Applicants: Ph.D.
e Duration: 12 months or 24 months

e Number of places: ca. 80~100 people/Year
e Where to go: All of the world

Graduate Students Study Abroad Program
(:FEEA%T_I T4 )

e Ph.D. students or Ph.D. Candidates
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Social media
- Flickr
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Background

e Types of users’ interest

(tilted mailboxes in 2015)

Landmark

» Tourist attraction
» Landmark, Scenic point or area g2 14 st
» Seasonal spots / events xe gﬁmﬁlﬁt{'
» Fad/bandwagon effect

e.g. specific object,

".u e

i Beitou park

s e )

https://tung.hakka.gov.tw
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Motivation & Goals

e How to retrieve users’ interest from geotagged
photos as Gl which helps in trend prediction and
decision making?

» Where is the users’ interest?
Location

» What s it?
Name

» What is the range of it?
POI and ROI

» When does it appear?
Life cycle
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Workflow

Flickr
geotagged photo ..‘
) flickr
data collection

Y

Attractive footprints discovery

\ 4

Clustering

\ 4

POI/ROI construction

Result
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Method- data collection

e Flickr API (http://www.flickr.com/services/rest/?method=...)

> flickr.photos.search

PhotolD, ownerlD, title, lat, Ing, acc

> flickr.photos.getExif
DateTimeOriginal, focus distance, et

id
18826423800 | 12646296@MN04

owner secret

Zededeecd?
17919791200 94118792@N06 | £3737993cc

15022635700 | 30661345@N05 | bb1187f535

server farm title

405 |1 IMG_&770LR 1 0 0

ispublic isfriend is|

630 |8 SRFREL 1 0 ]

3906 |4 DSCN4020 1 0 0

exif
{"photo™
7id":"18826423800" "secret”"2e3edeecd 2"

{"photo”
id 179197912007 "secret”"e3737993cc™.

I"photo™:
Mid":"15022638700","secret":"bb1187f535"....

{"photo”:
I'id":"14534901300" "secret":"3bdc019e25". .

["stat"-"fail","code" 2,"message”"Permission der

H“pthD":

[ "1d":"18826423800", "zecret™:

"exif": [
["tagspace":

{"tagppace":

"IFDO", "tagspaceid":
agopacelidn:
"IFDO", "tagspaceid":

"ZededeecdZ", "server":"405", "farm":1, "camera" : "Canon EC2S &D",

"Make", "raw":{" content":

bb0ag",...

"Canon"}},

O,"tag":"Make","lakbel":

odel ",

: : Traw :l_ COolLent : canon EO
D,“tag“:“XResolutian“,“label“:"K—ResulutiDn“,“raw“:{“_conte

EMMI5S]

n der

[{"tagspace TFDO™,
["tagspace":
{"tagspace":
{"tagspace":
["tagspace":
["tagspace":
{"tagspace":
{"tagspace":

["tagspace":

tagspaceidn:
"IFDO", "tagspaceid":
"IFDO", "tagspaceid":
"IFDO", "tagspaceid":
"ExifIFD", "tagspaceid":
"Exi1fIFD", "tagspaceid":
"ExifIFD", "tagspaceid":
"ExifIFD", "tagspaceid":
"ExifIFD", "tagspaceid":

0,"tag":"ResclutionUnit", "label"
o, "tag"
0,"tag"
0,"tag":
o,"tag":
o,"tag"
0,"tag":
0,"tag":

D,"tag"?“YResolutlan"T“label"?“Y—Resolutlan"T“raw"?T“_conte
:"RBesolution Unit", "raw":{"
:"Software", "label": "Software", "raw":{" content":"2d
:"ModifyDate", "label”:"Date and Time (Modified)"™,"ra
“ExposureTime“,“label“:“Exposure","raw“:{"_conte
"FNumkbexr", "lakbel": "Aperture"”, "raw": {"_ content™:"
:"ExposureProgram”, "lakbel": "Exposure Program",
"ISC","label":"IS0 Speed","raw":{"_content":"100
"SensitivityType","label":"Sensitivity Type",

1569f",...

fb504", ...

ra
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Method- data collection

[ ]
e Flickr API (http://www.flickr.com/services/rest/?method=...)
~1l e 1 1 1
:C L
335x500 JPEG j__500x375 JPEG ) .500x332 JPEG 500x37’5 JPEG y ._332)(500 JPEG y 4__333x500 JPEG ) 5
106260577.jpg 173345546 .jpg 214824010,jpg 240195704 jpg 249670290,jpg 305693812,jpg
. — T
| % Y |
| |
| ¥
_»500):335 JPEG { ‘.500x375 JPEG ) _»337x500 JPEG | | S00x337 JPEG ) _»0)&3 JPEG { J_»500x375 JPEG )
313145959,jpg 323506508 jpg 390893560.jpg 390900776.jpg 402274154,jpg 421240816,jpg
[
|
S00x334 JPEG i .333.\‘500 JPEG ) 1_500x375 JPEG;“ .‘\3475x500 JPEG ; 177500x334 JPEG ‘.500x375 JPEG §
468567475 jpg 475473015 jpg 515811606,jpg 559404110.jpg 619466743 jpg 639782285.jpg
[
7500)(333 JPEG y .7334x500- JPEG ‘.7500x332 JPEG | | S00x332 JPEG J _7500)(332 JPEG J .7333x'500 JPEG ; I
753789016,jpg 883795910,pg 895551475 jpg 928217932jpg 940344650.jpg 1041150756jpg A PS
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Method- data collection

o Flickr EfE

x

App Garden

HOTfERTEL.  APIGREASCEE  Feeds

BiHEEL

BIRA AR
BE

RIS
HEAEEE

HH#
=5
URL
AEARE

Flickr API ## g%

APl Key
FlBBiEEE

fHR i API

+HAHA
AR
FEHIEE
EACE e

TR

REST
XML-RPC

&« C' | & https://www.flickr.com/services/api/

flickr

TR RENET?

Flickr API fr#hERBI 34 ki iR - BERIRAIERS =tk -

API J77%

activity

« flickr.activity.userComments
« flickr.activity.userPhotos

auth

s flickr.auth.checkToken
» flickr.auth.getFrob

« flickr.auth.getFullToken
« flickr.auth.getToken
auth.oauth

s flickr.auth.cauth.checkToken
s flickr.auth.cauth.getAccessToken

blogs

» flickr.blogs.getList
« flickr.blogs.getServices
« flickr.blogs.postPhoto

cameras

s flickr.cameras.getBrandModels
+ flickr.cameras.getBrands

collections
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Flow chart of

Start

and moving window

Perform API query

ollection

Specify a bounding box

1. flickr.photos.search

2 lilndate
id owner secret server farm title ispublic isfriend isfamily safe ownername latitude
18826423800 | 12646256(@MN04 | 2e3edeecd2 405 |1 IMG_5770LR 1 0 0 0 | georgechend515 23.189633
17919791200 | 94118792@M06 |e3737993cc (7680 |8 PRk 1 0 0 1 —a b 23 195861
15022638700 | 30661345@M05 |bb1187f535 |3906 |4 DSCN4020 1 0 0 1 dh33636 23.197563
14534901300 | 31751301@M03 | 3bdc019e25 2901 |3 upload 1 0 0 1 Y. SUMMER 23 195753
8707594600 |82758730@M0O0 | da34d33ade 8265 |9 B TEM 1 0 0 0 | kevinsan 23.190231
FEFE
e "
division
Store data %‘ End )

Perform API query

No
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cfaldbl6daa?B89cfadi8dcd43d44703¢
brray
J(
[1d] == 22016384222
[owner] == 97099263E@N03
[gecret] == edb3chT327
[gerver] == 5770
[farn] == &
[title] == ha_2015-10-08-1050
[izpublic] == 1
[iafriend] == 0
[izfanily] == 0
[zafe] == |
[ownername] == ncansun
[latitude] == 35.165083
[longitnde] == 136.899694
[accuracy] == 16
[context] == 0
[place_id] == MGYBCxxTWr.ml19I0Pg
[woeid] == 28546749
[geo iz family] == 0
[geo_im friend] == 0
[geo_iz_contact] == 0
[geo iz public] == 1
[media] == photo
[media_statug] == ready
[url] == http:/{farmd.static. flickr.con/5770/22016384222 db3chT327. ipe
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Crawler

tdunﬁéiiéfiés

2015/10/1100:24:19 - -
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Method- Attractive footprints discover

Flickr
e Voting value v calculatlon geotagged photo @

flickr
T data collection
» @Gaussian distance P

o =16 while r=50 m ‘/.V

P i\',,
—_ — 202 N JPtad
v, —Za)”,a)- =€
1=
» Non duplicated users
. . Clustering

» Attractive footprints

v2T,(e.g.30) v

POI/ROI construction

attractive footpr/nts(b/ue)

Result
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Method- Clustering

e Pattern discovery
> Valid time, attributes

» 12 months (r=50 m)

— (X_Xmi”) ,XNe[O,l]

" (Xmax_xmin)

P, = \/Zl(XN v, )

(Pdiff o Pdiﬁmin )
(Pdiffmax o Pdiffmin )

PdiffN =

, PdiffN e [O,l]

> Similar pattern: Py = T, (e.g. 0.2) §

Flickr
geotagged photo ‘c .
data collection

"

Attractive footprints discovery

Clustering

Pattern discovery ]

time

(by location, time)

16

L RIERHHARHRAEEAPC
Gls Center for GIS, RCHSS, Academia Sinica



Method - Clustering

Flickr
geotagged photo ‘c .
data collection

algorithm (SO algorithm) Y

e Clustering with spatial overlap

» T, is set as a buffer Attractive footprints discovery

» Attractive footprints can be

processed/grouped again

e Naming
> TF-IDF (Liu and Yang, 2012) P .8 E f
N+1.0 00

a, = log(tf; +1.0) * log( . ) -:.’;:: '.#0

v 7 g

o Merge A%Se o .g%&
» the same name and spatially clos (by tags)

(TF-IDF algorithm) 17
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Method- POI/ROI constructi

e Region of interest (ROI)

Flickr
geotagged photo ‘c ’
data collection

» Alpha-shape (Edelsbrunner et al., 1983) /

e Point of interest (POI)
» Peak value of cluster

Result: POI/ROI construction

il TN

-

- ~ —-———
- ~——

S

C D
(ROI: Alpha-shape algorithm
POI: peak value of cluster)

\\\\\

Attractive footprints discovery

\ 4

Clustering

POI/ROI construction

Result

18

Gi- WIZFAHBHALLEAPS

Center for GIS, RCHSS, Academia Sinica



Implementation

e Test area: Tainan city and Taipei City

~ Oct. 20, 2017
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Tainan .
Legend
® Flickrdata ‘
. | Legend: ' - Vg
: 580 2 > W - o S ‘ 200 * Flickrdata_ ; :
0 20 km 0 10

km
“ Study area A (ca. 991 km2) Study area B(ca. 272 km2)
Total number of photos 276,018 1,956,980

Percentage of photos in Taiwan 3.44% 24.36%
Distinct contributed users 6,749 22,886
User tags (total/distinct) 925,761/34,140 2,918,749/97,803 19
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Implementation

e Test area (Accuracy 12~16, street level)

» Tainan City: 276,018->256,149 photos, 6,749-5,792 users
» Taipei City: 1,956,980- 1,895,042 photos, 22,886—>20,566
~ Search radius: 50
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Implementation R E0)

o Top 10 POI/ROIs in Tainan~ |
MBEEQ) (EEIMBEEE (2)
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Photos from Flickr or Tourism Bureau of Tainan Cify Government (htts.t




Implementation ()
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Discussion and evaluation

e T, T, and T;set as 50, 0.2, and 0.1, respectively has a much
better performance in Tainan.

Study area A (Tainan)

0.8

A(30_0.2_0
.t (30_02_0)
0.7 i | ——B(30_0.2_0.1)
0.6 — —+—C(30.0.3.0)
5 D (50_0.1_0)
.2 0.5
G —=—E (50_0.2_0)
[a '
0.4 —»—F (50_0.2_0.1)
0.3 1 G (50_0.3_0)
H (70_0.2_0)
0-2 1(70_0.2_0.1)
0.1 J(70_0.3_0)
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Recall
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Discussion and evaluation

<
28M1a S

e T, T,, and T;set as 70, 0.2, and 0.1, respectively has a muc
better performance in Taipei.

Study area B (Taipei City)

1
0.9
0.8
0.7 A(50_0.2_0)
—=-B(50_0.2_0.1)
0.6
- —+—C(50_0.3_0)
o
§ 0.5 —e—D (70_0.2_0)
& E (70_0.2_0.1)
0.4
F (70_0.3_0)
0.3 G (100_0.2_0)
H(100_0.2_0.1)
0.2
——1(100_0.3_0)
0.1
o]
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Recall
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http://www.tpedoit.gov.taipei/mp.asp?mp=112001

Discussion and evaluation

o DBSCAN (Ester et al., 1996)

» Density-based spatial clustering of applications with noise:
Eps, MinPts.

0 2
P s 1 km P T
O
o
o] o
‘| : ‘;.‘7 )
* %
C)
28 L T { -
] ~6!_'_{.9$,§’ A The
v q_: H
v

Eps=50
MinPts=100
_ Groups: 283
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: tag nikename count
Conclusions
=F =t 286796
. . square square 105605
e A eff|C|ent niphoneography [E4F] => 6.9859611604402
[EJE] => 5.5641981474518
temporal pr‘ squareformat [EEE] => 5.2702747148209
HE [FrimtE] => 4.0653579755107
phOtOS to dl'”"'lﬁtagramapp [E%%] == 3.32495538058¢
) ) | [taiwan] => 3.324955380586
> It is especigyploadedby=ing . ) 0453046478196
: friendlyflickr [FEE] => 2.0453046478196
> This dpPproc [flickriosapp:filter=nofilter] => 2.0453
=ain [canoneoslv] => 2.0453046478196
[ef174041] => 2.0453046478196
canon

* Including mol
flickrandroidapp

WLocation, |
. nikon
D Image; ori uploaded:by=flic

kaohsiung

o Semantics reickrosapp:ilter

) sony
» Semantics .

=15

[rvpl00] => 2.045304647819¢
[tainancity] => 1.8697500041566
[tainan] => 1.6853587130773
[chikanlou] => 1.5363703€105&3
[fortprovintial => 1.5363703610563
[westcentraldistrict] => 1.500402€69842
=RF] => 1.3148784043832

[Z7=F] => 1.3148784043832
[zhongxidistrict] => 1.0258481332283
[taiwan2015] => 1.0258481332283
[&F2] => 1.0258481332283

[asia] => 1.0258481332283

[EFET] => 1.0258481332283

~ Semantics ¢,

travel 41022

weight
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Thanks for your attention!
Welcome any comments”™

kuo@chiaoling.com
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