
 

Algorithm 1: Place-relevant tag extraction and merge 

Input: 𝑃 - dataset, 𝑋 - tag set, 𝑒𝑝𝑠 - radius, 𝑚𝑖𝑛_𝑝𝑡𝑠 - minimum number of points, 𝑝_𝑝𝑟𝑜 

- minimum proportion, ∆𝑡  - time threshold, 𝑚𝑖𝑛_𝑢𝑠𝑒𝑟  – minimum number of user, 𝑚𝑖𝑛_𝑠𝑖𝑚 - minimum similarity 
Output: 𝑋௣ - the set of place tags, 𝐶𝐻௫ - the set of processed convex hulls 

1 while ∃𝑥 ∈ 𝑋 where 𝑥 is unprocessed do 

2 if |𝑃௫| <  𝑚𝑖𝑛_𝑝𝑡𝑠 then 

3 continue 

4 else 

5 𝐶௫  ← TU_DJ_Cluster (𝑃௫, 𝑒𝑝𝑠, 𝑚𝑖𝑛_𝑢𝑠𝑒𝑟, ∆𝑡) 

6 if |𝐶௫| == 0 then  

7 continue 

8 else  

9 for 𝑖 = 0; 𝑖 < |𝐶௫|; 𝑐௫௜ ∈ 𝐶௫; 𝑐௫௜ = ቄ𝑝௫௞௖೔ೣ |𝑘 = 1,2, . . , |𝑐௫௜ |ቅ; 𝑝௫௞௖೔ ∈ 𝑃௫ do 

10 if ห𝑐௫௜ ห/|𝑃௫| ≥  𝑝_𝑝𝑟𝑜 then 

11 MarkAsPlaceTag(𝑥) 

12 CreateConvexHull(𝑐௫௜ ) 

13 break 

14 end 

15 end 

16 end 

17 end 

18 end 

19 𝐶𝐻௫  ← the set of convex hulls; 𝑋௣  ← the set of place tags 

20 for 𝑚 = 0; 𝑚 < |𝐶𝐻௫|; 𝑐ℎ௫೘ ∈ 𝐶𝐻௫ do 

21 if 𝑐ℎ௫೘ is unprocessed then 

22 for 𝑛 = 0; 𝑛 < |𝐶𝐻௫|; 𝑐ℎ௫೙ ∈ 𝐶𝐻௫; 𝑚 ≠ 𝑛 do 

23 if 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡൫𝑐ℎ௫೘, 𝑐ℎ௫೙൯ ≠ ∅ and 𝑠𝑖𝑚ሺ𝑥௠, 𝑥௡ሻ ≥ min_𝑠𝑖𝑚 then 

24 Merge(𝑐ℎ௫೘, 𝑐ℎ௫೙) 



25       end 

26 end 

27 end 

28 end 

 
 

Algorithm 2: Cluster extension 

Input: 𝑃 - dataset, 𝐶𝐻௫ᇱ  - convex hull generated by Algorithm 1, 𝑟 – buffer radius 

Output: 𝐶௫ - the set of clusters 

1 𝐶𝐻௫௕ ← CreateBuffer(𝐶𝐻௫ᇱ , 𝑟) 

2 while ∃𝑝 ∈ 𝑃 where 𝑝 is unprocessed do 

3 if ∃𝑐ℎ௫ ∈ 𝐶𝐻௫௕ s.t. 𝐼𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡ሺ𝑝, 𝑐ℎ௫ሻ ≠ ∅ then 

4 for 𝑖 = 0; 𝑖 < |𝑋௣|; 𝑥௜ ∈ 𝑋௣ do 

5 if 𝑠𝑖𝑚ሺ𝑥௜, 𝑥ሻ ≥ min_𝑠𝑖𝑚 then 

6 𝑝 ← AssignToCluster(𝑐ℎ௫) 

7 break 

8 else 

9 𝑝 ← NoisePoint 

10 end 

11 end 

12 else 

13 𝑝 ← NoisePoint 

14 end 

15 end 

16 𝐶௫  ← the set of clusters 

 


