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About me 

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

 Visiting PhD student, Institute for Geoinformatics (ifgi), 
Universität Münster, Germany (Sandwich program). 

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

 Postdoc, Institute of Geography, Universität Heidelberg, 
Germany (PRAP program). 

 Research topics 

 Semantics, Ontology, Ontology integration 

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

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

 Big Geospatial Data, algorithm 
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MOST-DAAD Sandwich program 

 The cooperation between  MOST and DAAD 

 Ministry of Science and Technology (MOST) 

 The German Academic Exchange Service (DAAD) 

 Applicants: Ph.D. Candidates 

 Duration: 6-18 months 

 Number of places: 30 people/Year 

 German Language course: 2 months 

 Goethe Institute in Bonn 

 Where to go: Germany 

 

 Ms. and Ph.D. students, 2 months, 10 people /Year 
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MOST-DAAD Taiwan-German Summer Institute 
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MOST PRAP Program (千里馬博後) 

 Postdoctoral Research Abroad Program. 

 Applicants: Ph.D.  

 Duration: 12 months or 24 months 

 Number of places: ca. 80~100 people/Year 

 Where to go: All of the world 

 

 

 

 Ph.D. students or Ph.D. Candidates 

 

 

Graduate Students Study Abroad Program  
(千里馬博士生) 
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Social media 
                     - Flickr 

                     … 



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 ) 6 



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 
8 



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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Method- data collection 
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Flow chart of data collection 
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Crawler 
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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 

(by location, time) 
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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 

21 
Photos from Flickr or Tourism Bureau of Tainan City Government (https://www.twtainan.net/)  

 Top 10 POI/ROIs in Tainan 

林百貨(1) 正興咖啡館(2) 

赤崁樓(3) 

武廟(9) 

安平樹屋(4) 

德記洋行(6) 
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Implementation 

 Top 10 POI/ROIs 

孔廟(5) 

台灣文學館(7) 

神農街(8) 

安平古堡(10) 
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Discussion and evaluation 

 T1, T2, and T3 set as 50, 0.2, and 0.1, respectively has a much 
better performance in Tainan. 

23 
台南市觀光局:林百貨,赤嵌樓,安平樹屋,安平古堡,祀典武廟,孔子廟,奇美博物館,神
農街,德記洋行,國立台灣文學館  



Discussion and evaluation 

 T1, T2, and T3 set as 70, 0.2, and 0.1, respectively has a much 
better performance in Taipei. 
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臺北市政府觀光傳播局 :國立中正紀念堂,國立國父紀念館,國立故宮博物院,松山文創園區,
華山1914文化創意產業園區,市立動物園, 臺北101觀景台, 西門紅樓, 艋舺龍山寺, 象山自
然步道 

• 台北101, 台北車站,龍山寺,華山,中正紀念堂,鼎泰豐,四四南村,松山文創園區,誠品,
威秀影城,象山,京站,大稻埕,新光三越 

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


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 
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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. 

 

 

 

 

 Semantics representation and integration 

 Semantics of POI: the meaning of POI 

 Semantics of tags 

• 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 


