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Abstract The clustering of moving object trajectories has important theoretical and practical value in the fields of urban
planning, public space design and mobile object behavior prediction. In this paper,aiming at the poor clustering effect of
traditional clustering algorithms (e. g. » k-means, DBSCAN) on moving object trajectories,a new trajectory clustering
algorithm named iBTC was proposed. The algorithm segments the trajectory firstly,and based on the principle of mini-
mum description length, the trajectory segmentation problem is modeled as the shortest path problem for undirected
graphs. Then.Dijkstra algorithm is used to find the optimal segmentation. Next, based on the idea of Isolation Forest,
the trajectory clustering problem is transformed into a special anomaly detection problem,and the algorithm uses parti-

tion-merging procedure to cluster trajectory data. Finally,experiments were performed on the simulated data set and pe-

destrian track data recorded by monitor. The results show that the algorithm can achieve good clustering effect.
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Fig. 1 Three components of distance for line segments
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Fig. 2 Example of trajectory segementation
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and corresponding shortest path problem
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Fig. 6 Example of trajectory partition algorithm
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root_node= Create_node(T,0);

- BEHLEE I — 4% B3 t. € root_node. cla;

. Tree=Partition(root_node,d.t.) ;

. Tree B REAIEF 45 5 Y cla FBUWHIIAC Py —Ao0E, W
— %5,

A~ W Do

5. return C';

6. Partition(node,d,t) {

7. WHRES Cuor Cog WE

8. if node. depth==8 or node. cla H & — & # ik
9. return;

10.  endif

11, At PREALEE I — BB s, 5
12.  for each t; € node. cla
13. if ¢ PAEPEERYS s MIEE/NT e

14. H I Co s
15. else

16. A G mE Co s
17. endif

18.  endfor

19, if G, dkzs
20. depth=node. depth+1;

21. right_node=Create_node(C,. .depth) ;
22.  endif

23, if o dB %S

24. left_node= Create_node(C,.,+0);

25.  endif

26. Partition(right_node,d,t);
27, BEHLILIR — 2B 1, € left_node. cla;
28.  Partition(left_node.d,t,.);
29. node. right=right_node;
30. node. left=left_node;
31. return;
32.}
33. Create_node(cla,depth) {
34, AE— node;
35.  node. cla=cla,

node. depth=depth,

node. left=null,

node. right=null;
36. return node;
37. %
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83 AIB IBTC_merge(C’,0)

A T — KNS5 C L kAR A
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1. fori=1to A

2. WRLES TS,

3. foreach C',€C’

4. BEALBE B — B30« € C, K HMAE] T
5. Kot I EARIE w, B t,. label=w;
6. endfor

7. C"=iBTC_partition(T',8.¢);

8.  AELTC Ha;

9. foreach ¢,"€C”

10. MRS Tc W=

11. Vi, €M Cwa TIITERIMAE] Te th;
12. ¥ Te MABEETC

13.  endfor
14. C'=TC";
15. endfor

16. for each C', €C’

17. if |C,[<<MinLns

18. K C NC "B BR  IFpRic C, H MBI R 58 80
19.  endif

20. endfor

21.C=C';

22. return C.
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Fig. 12 Clustering results of different algorithms
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