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About me

 Joint Appointment Assistant Professor, Dept. of 
Geography, National Taiwan University.

 Secretary General, Taiwan Geographic Information 
Society.

 Research topics

 Semantics integration, Ontology, Ontology integration

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

 WebGIS, Mobile GIS, OpenGIS, Data standard, Metadata

 Big Geospatial Data, algorithm

 Open data, Linked data (RDF) 
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Features of Social media/UGC

 UGC: User Generated Contents
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Background

 Types of users’ interest

 Tourist attraction

 Landmark, Scenic point or area

 Seasonal spots / events

 Fad/bandwagon effect
 e.g. specific object,

 Pokémon GO

http://asc.tnc.gov.tw/index.php/media/
placedetail/35/

http://tenrandomfacts.com/
taipei-101/

http://news.ltn.com.tw/news/life/breakingne
ws/2346322

https://tung.hakka.gov.tw/(tilted mailboxes in 2015 ) 5



Motivation & Goals

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

 Where is the users’ interest?
 Location

 What is it?
 Name

 What is the range of it?
 POI and ROI

 When does it appear?
 Life cycle
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Workflow

Attractive footprints discovery

Clustering

POI/ROI construction

Flickr 
geotagged photo

data collection

Result
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Method- data collection

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

 flickr.photos.search
 PhotoID, ownerID, title, lat, lng, accuracy, placeID, and etc.

 flickr.photos.getExif
 DateTimeOriginal, focus distance, etc.

 flickr.tags.getListPhoto
 User tag, auto tag
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Method- data collection

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

 flickr.photos.search
 PhotoID, ownerID, title, lat, lng, accuracy, placeID, woeid, etc.

 flickr.photos.getExif
 DateTimeOriginal, focus distance, etc.

 flickr.tags.getListPhoto
 User tag, auto tag
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Crawler
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Method- Attractive footprints discovery

 Voting value υ calculation

 Gaussian distance
 σ =16 while r=50 m

 Non duplicated users

 Attractive footprints
 υ ≥ T1 (e.g. 30)

Attractive footprints discovery

Clustering

POI/ROI construction

Flickr 
geotagged photo

data collection

Result 

raw data attractive footprints(blue)

(by users, location)
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Method- Clustering

 Pattern discovery 

 Valid time, attributes 

 12 months (r=50 m)

 Similar pattern: ≦ T2 (e.g. 0.2)

Attractive footprints discovery

Clustering

POI/ROI construction

Flickr 
geotagged photo

data collection

Result
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Result

Method - Clustering

 Clustering with spatial overlap 

algorithm (SO algorithm)

 T3 is set as a buffer

 Attractive footprints can be 

processed/grouped  again 

while T2 -T3 ≦   ≦ T2

 Naming

 TF-IDF (Liu and Yang, 2012)

 Merge

 the same name and spatially close

Attractive footprints discovery

Clustering

POI/ROI construction

Flickr 
geotagged photo

data collection
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Method- POI/ROI construction

 Region of interest (ROI)

 Alpha-shape (Edelsbrunner et al., 1983)

 Point of interest (POI)

 Peak value of cluster
Attractive footprints discovery

Clustering

POI/ROI construction

Flickr 
geotagged photo

data collection

Result

Result: POI/ROI construction

(ROI: Alpha-shape algorithm

POI: peak value of cluster )

A

B

C D

E
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Implementation

Item 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

Photos with user tags 144,249 406,461

~ Oct. 20, 2017
 Test area: Tainan city and Taipei City
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Implementation

 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 m

Voting value≧50

Voting value≧70
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Implementation

17
Photos from Flickr or Tourism Bureau of Tainan City Government (https://www.twtainan.net/) 

 Top 10 POI/ROIs in Tainan
Hayashi Department
Store(1)

ChenShin Café(2)

Chihkan Tower(3)

God Of War Temple
(9)

Anping tree house4)

Former Tait & 
Co. Merchant House(6)
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Implementation

 Top 10 POI/ROIs

Tainan Confucius Temple (5)

National Museum of 
Taiwan Literature (7)

Shennong Street(8)

Anping Old Fort(10)
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Implementation

 Top 10 POI/ROIs in Taipei

1. Taipei 101

2. Taipei train station

3. Longshan Temple

4. Huashan (Cultural and Creative Park)

5. Chiang Kai-shek Memorial Hall

6. Din Tai Fung (restaurant)

7. Four Four South Village

8. Songshan Cultural and Creative Park

9. Eslite (24h book store before)

10. VIESHOW CINEMAS

19(photos from https://www.travel.taipei/en, https://www.cksmh.gov.tw/, google maps)



Discussion and evaluation

 DBSCAN (Ester et al., 1996)

 Density-based spatial clustering of applications with noise: 
Eps, MinPts.
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Eps=50
MinPts= 100
Groups: 283



Discussion and evaluation

 P-DBSCAN (Kisilevich et al., 2010)

 Non-duplicated owners

Eps=50
People= 30
Groups: 81

21



22http://www.mdpi.com/2220-9964/7/3/121



Copyright ©  Elitegroup Computer Systems. All Rights Reserved             Page23

Synonyms Discovery 
from Flickr geotagged photos



Background

 Synonym is an important descriptor that address a 
word or a phrase is exactly the same or similar to 
another word or phrase. 

 In the geospatial domain, synonyms are crucial 
datasets as adapters that are widely used to align or 
convert words for data integration, especially 
semantic integration. 
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Flow chart
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Method
 Land use data (Year: 2007, 2nd version ) 

 Homogeneous spatial region

 Exclude road, river, forest land use type

 Preprocessing

 Remove unrelated terms, e.g. name of administrative 
regions, parameters of a device, terms of weather, 
seasons, time, etc. 

 TF-IDF analysis 

 Address significant/representative terms (value>Q3) based 
on land use region.
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Method
 LSA (Latent semantic analysis) analysis

 By singular value decomposition (SVD), (1~36)

 The relationships between land use region and terms

 Cosine similarity 

 The similarity of terms by 36 dimensions

 Cosine similarity value>0.9
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𝐂𝐨𝐬𝐢𝐧𝐞 𝐬𝐢𝐦𝐢𝐥𝐚𝐫𝐢𝐭𝐲(𝐗, 𝐘) = 𝐜𝐨𝐬 𝜽 =
𝒙   ∗𝒚   

 𝒙 ∗ 𝒚 
  



Experiments
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(Academia Sinica)

(National Taiwan University, NTU)

(Longshan Temple)

(National Palace Museum)

(Chiang Kai-shek
Memorial Hall ) 



Result
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Term
Number

of 
synonyms

Synonyms
Number of 

correct 
synonyms

Accuracy
(%)

NTU 3
1481:台大(0.962);1489:台灣大學(1.000);1539:國立臺灣大學
(0.997);1956:臺灣大學(0.936) 3 100.00

Longshan
Temple

26

118:buddhism(0.989);119:buddhist(0.951);139:candles(0.994);598
:longshan(0.991);599:longshantemple(0.999);610:lungshan(0.999
);611:lungshantemple(0.999);612:lóngshānsì(0.999);655:mengjia(
0.999);656:mengjialongshantemple(0.999);678:monga(0.999);956
:sightseeing(0.959);1103:taoism(0.953);1112:tempel(0.998);1113:t
emple(0.980);1114:templo(0.908);1425:古蹟(0.931);1451:台北市
萬華區(0.990);1617:寺廟(0.982);1654:廟宇(0.999);1792:民俗
(0.999);1961:艋舺(0.999);1962:艋舺公園(0.998);1963:艋舺龍山
寺(0.999);2003:萬華龍山寺(0.999);2160:龍山(0.999);2161:龍山
寺(1.000)

9 34.62

National
Palace M

useum
18

441:heritage(0.965);696:museum(0.979);712:nationalpalacemuse
um(1.000);759:npm(1.000);793:palace(0.996);794:palacemuseum
(1.000);1044:taibeicity(0.999);1139:tourist(0.915);1227:williams(1.
000);1416:博物院(1.000);1527:國立(1.000);1537:國立故宮博物
院(1.000);1596:威廉姆斯(1.000);1597:威廉斯(1.000);1701:故宮
(1.000);1702:故宮博物院(1.000);1703:故宮博物館(1.000);1704:
故宮晶華(1.000);1931:至善園(1.000)

7 38.89

Academia
Sinica

4
4:academiasinica(1.000);218:coscup(1.000);872:pycontw
(1.000);964:sinica(1.000);1328:中央研究院(1.000) 2 50.00



Result

Term
Number

of 
synonyms

Synonyms
Number of 

correct 
synonyms

Accuracy
(%)

Chiang
Kai-shek                
Memorial
Hall

86

30:anticorruption(0.944);67:bass(1.000);155:chair(0.962);158:changkaishek(1.000)
;164:cherryblossom(0.936);165:chiang(0.985);166:chiangkaishek(0.991);167:chian
gkaishekmemorial(0.962);168:chiangkaishekmemorialhall(1.000);174:chinesearchi
tecture(1.000);175:chinesecharacters(1.000);192:cks(1.000);193:cksmemorialhall(
1.000);208:concerthall(1.000);227:cpl(0.962);260:democracy(1.000);261:democrac
ymemorialpark(1.000);375:freedom(1.000);376:freedomsquare(1.000);377:freetibe
t(1.000);399:gimp(1.000);421:guard(0.980);429:hall(0.955);430:halloween(0.999);5
18:kaishek(1.000);532:kevinkern(0.921);575:liberty(1.000);576:libertysquare(1.000
);641:mausoleum(1.000);653:memorialhall(0.909);654:memorialhallsquare(1.000);
700:musician(0.998);707:nationalchiangkaishekculturalcenter(1.000);708:national
chiangkaishekmemorialhall(1.000);709:nationalconcerthall(1.000);715:nationaltai
wandemocracy(1.000);716:nationaltaiwandemocracymemorialhall(1.000);725:nat
ionaltheater(1.000);726:nationaltheatre(1.000);744:nightlight(1.000);808:paulogra
ngeon(1.000);832:pingtungcountytaiwuelementaryschool(0.997);842:plaza(1.000);
843:plum(0.992);989:soldier(0.989);1007:stairs(1.000);1087:taiwandemocracyme
morialhall(1.000);1094:taiwuchildrensancientballadstroupe(1.000);1119:theater(0.
997);1165:truck(0.962);1226:wildstrawberrymovement(1.000);1267:zhongzhengm
emorialpark(1.000);1270:zosteropsjaponicus(1.000);1327:中國(1.000);1329:中山
南路(1.000);1333:中正紀念公園(1.000);1334:中正紀念堂(1.000);1335:中正纪念
堂(1.000) ;1385:兩廳院(1.000);1495:台灣民主紀念館(1.000);1519:国立中正纪念
堂(1.000) ;1520:國家劇院(1.000);1521:國家戲劇院(1.000);1522:國家音樂廳
(1.000);1523:國旗(0.942);1528:國立中正文化中心(1.000);1529:國立中正紀念堂
(1.000);1534:國立台灣民主紀念館(1.000);1569:夢想嘉年華(1.000);1571:大中至
正(1.000);1676:愛與和平(1.000);1724:施明德(0.985);1790:民主紀念館
(1.000);1884:紅梅(1.000);1893:紙貓熊(1.000);1899:綠繡眼(1.000);1905:红梅
(1.000);1929:自由广场(1.000);1930:自由廣場(1.000);2008:蔣中正(1.000);2009:蔣
介石(1.000);2027:西藏(1.000);2053:貓熊(0.982);2061:賞櫻(1.000);2084:野草莓學
運(1.000);2121:音樂廳(1.000);2168:케빈컨(0.926)

23 26.74
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Discussion

 Four factors leads to low accuracy. 

 Cognition/perspectives (in the same range)
 e.g. Buddhism, Taoism, folk, heritage -> Longshan temple 

 Spatial boundary/sighting
 e.g. Zhishan Garden-> National palace museum

 Scale
 e.g. National Concert Hall, National Theater Hall, freedomsquare

-> Chiang Kai-shek Memorial Hall

 Long term or regular events
 e.g. coscup, PyConTW-> Academia Sinica
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Conclusions and future work

 A efficient method involving spatial property, 
temporal property, and attributes of geotagged 
photos to discover POI/ROI is proposed.

 It is especially feasible in dense area.

 This approach can be adopted by other types of UGC.

 Widely used synonyms for semantic representation 
and integration towards spatial-temporal-semantic 
(STS) perspective is addressed. 

• Including more properties of geotagged photo
Location, User, Time, Tag
Image, orientation, elevation, and etc.
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Thanks for your attention!
Welcome any comments~

kuo@chiaoling.com


