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An Algorithm for Detecting Anomalous Trajectory Between

Interest Regions Based on Clustering

Xu Zhen,Ji Genlin, Tang Mengmeng
(School of Computer Science and Technology, Nanjing Normal University,, Nanjing 210023, China)

Abstract : Trajectory anomaly detection can be used to analyze the anomalous behavior mobile objects, and it has been
widely used in transportation , medical monitoring and other fields. Interest region is an active activity area. They can be
railway stations , airports , schools, shopping malls and so on. A new algorithm for detecting trajectory outliers between
interest regions, called DATIR ( Detecting Anomalous Trajectories between Interest Regions) ,is proposed. Unlike the
existing algorithm to detect from the local sample points, algorithm DATIR takes into account the local and global charac-
teristics of the trajectory,and uses clustering method to detect the normal path and anomalous trajectory between interest
regions. Algorithm DATIR has a wide range of application areas,such as taxi fraud monitoring,road planning,and so on.
In order to improve the efficiency of mining trajectory from massive trajectory datasets,the parallel algorithm for detecting
trajectory outliers based on MapReduce framework ,which is called PDATIR ( Parallel algorithm for Detecting Anomalous
Trajectories between Interest Regions) ,is presented. The experimental results demonstrate that algorithm DATIR can
effectively detect the anomalous trajectories between regions of interest,and can mine the normal path. Algorithm PDATIR
shows obvious performance advantages over large data sets,and it has the high scalability and good speedup ratio.
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datir(TD,Rlist) { //TD FRBIEEHEEE | Rlist R 2688 K IAE S
1. SElist=null ;// FE U 5 48 1 D4R XI5,

2. for each trajectory TR, in TD
//FIBTEIE TR, A RN SR A R [ A 4R X IR Rlist H

3. if(judge( TR, ,Rlist) )

4. SElist.add ( startRegion; ,endRegion, ) ;
5. endif

6. endfor

7.

for each pair of regions( startRegion, ,endRegion;)in SElist
/ /AR 680 Xl [H] 11 I A 038

8. Tlist = getTrajectory ( startRegion, ,endRegion;) ;

9. Clusterlist=dbscan( Tlist) ; //#BEERIE

//EIEAFAERI G LT, A 0] BEAT S Ll

10. if (Clusterlist ! =null)

11. for each trajectory TR; in Tlist
12. if TR; is not in Clusterlist
13. Output(TR,) ;

14. endif

15. endfor

16.  endif

17. endfor
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Hix2 BurHAHEE
B PR ARG RTlists, 5 AU N
By BB ES Glists
divide ( RTlists , N, Glists ) {
1.Glists = initialize ( V) ;//Glists TTE AL E R N
2. for(1=0;i<RTlists.size ;i++)
/ /AR TBCB B e/ /N EELFR R &
3. k=Min( Glists) ;
/7S | X 2R DI ] R ] 43 25 k 2H
4. Add(Glists ,RTlists.get(1) ,k) ;
5.endfor
!
3.3 FITHEZE

M T BT 0 53 2, A AR AR A A X 14 4 b G 100 DM DX I ) ) S . AR AT RGN B B
i N B 2 03 21 S B RGREEE , B A TBE A S b 1R 2SR X ID (startRegion, , endRegion, ) FIXt
PGBEES Tlist ZHIN. BEA 320 AT A 555 1 0 48 X Sl S L | R, 7F map B By 35 24T 55 2 R4
B 53 S BRI Y reduce THETT 81 E reduce BB 43 510t 4 20 v 4 %8R DX I [a] 09 0300 346 A7 S A
. BARL TR ILIR 3.

HiE3 REHNTHTRMNE R

FA GG IR BAE S Glists

B < S L

map (key ,value) {

//key RS kb value N 1F D488 X35, 1D (startRegion, ,endRegion, ) S AT A Tlist
output (k, <(startRegion; ,endRegion, ) , Tlist>) ;
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reduce ( key ,value) |
//key HIFHRRI k value I8 T2 AR b BOFTAT (1 %8R DX B (1 2% B X 3 1D (startRegion, , endRegion, ) N FH
SIEES Tlist

1.for each pair( startRegion, ,endRegion,)

/ /RBP4 DX 8] 1) I A 030

2.Tlist = getTrajectory ( stariRegion, ,endRegion; ) ;

3.Clusterlist=DBSCAN( Tlist) ; //#ibEE3E

4. for each trajectory TR, in Tlist
5 if TR, is not in Clusterlist
6 Output(TR,) ;
7. endif
8. endfor
9

endfor
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