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Abstract Currently, there are many applications being developed based on sensor network technology.
A tracking method for moving objects in sensor network is one of the main issue of this field. There is
a little research on this issue, but most of the existing work has two problems. The first problem is a
communication overhead for visiting sensor nodes many times to track a moving object. The second
problem is an disability for dealing with many moving objects at a time. To resolve the problems, we,
in this paper, propose a signature-based tracking method using efficient data aggregation for moving
objects, called SigMO-TRK. For this, we first design a local routing hierarchy tree to aggregate moving
objects’ trajectories efficiently by using a space filtering technique. Secondly, we do the tracking of all
trajectories of moving objects by using signature in a efficient way, our approach generates signatures
to method. In addition, by extending the SigMO-TRK, we can retrieve the similar trajectories of moving
objects for given a query. Finally, by using the TOSSIM simulator, we show that our signature-based
tracking method outperforms the existing tracking method in terms of energy efficiency.

Keywords : Sensor Network, Moving Object Tracking, Signature, Data Aggregation
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Algorithm Build_LocalRoutingTree(int n, int i)
Array_ChildNodeli]l = @; // i = the maximum number
of child node

01. N = Calculate_Node(n, d);

02. d = Calculate_depth(n); // logyn

03. for each depth d

04. for each Node n € Get_NodesOfDepth(d)

05. Array_ChildNode = Allocate_ChildNode(d, 4);

06. Set_RelationShip(n, Array_ChildNode);

End Algorithm
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// visited_Cell @ OIS2HMIIt Y28t Ao &, signature @ Gt
AEZ2RH 4§ signature
4 01. if(visited_Cell.moved_flag == NOT_MOVED) {
| 02. MO_Signature = Make_Signature(visited_Node.id);

N

8
| 03. visited_Cell.Signature = MO_Signature;
12 04. visited_Cell.moved_flag = NOT_MOVED;
05. Send_Data(Upper_Node, MO_Signature);
13 14 15 16 06. }
) ) ) i 07. else if (visited_Cell. moved_flag ==
(@) elsziAlel AMUEAZ el ol ALREADY_MOVED) { // pruned
08. visited_Cell.Signature |= MO_Signature;
CE“‘ CE\HL Celllj CE‘”‘: CEIH 09. for(i = 0; i < count_bottomNode; i++) {
Ny ¥ ¥ ¥ 10.  if(agoregated_flagli] == 0}
tf1f1lolololrlololol1lololololo 1. Send_Request(Bottom_Node, Get_Signature);
12. bottomNode_Signature = Get_Response();
(b) ol sAA|e] A% AlZ1HA 13. visited_Cell.Signature |=
a8 9, ojEMA e WA ATUA T o bottomNode_Signature; }
14. '} // for
15. } //else if
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Algorithm MO_Tracking(qacell_ldList) //qcell_IdList : &o &
OtOICI 2IAE

01.gcell_Siglist =

02.resultSet =

03. last_Aggregation();

04.MO_Signature = getSignature_MO( );
05.while(gcell_IdList = NULL) {

06. temp_Sig = make_signature(qcell_ldList[i].id);

07. qcell_SigList.Add(temp_Sig);

08. cnt++;

09.}

10.for(i=0; i<cnt; i++) {

1. if(MO_Signature & qcell_SigList[i] == qcell_SigList[i])
12. ResultSet.Add(qgcell_ldList[i].id);

13.}

End Algorithm
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Algorithm ~ MO_SimilarTrajectory(qcell_ldList, threshold)
//threshold : S A 518 HIES

01. CandidateSet =

02. ResultSet = @

03.while(gcell_IdList != NULL){

04. temp_Sig = make_signature(qgcell_ldList[i].id);
05. qcell_SigList.Add(temp_Sig);

06. cnt++;

07.}

08.MOs_Signature = getSignature_MOs( );
09.while(MOs_Signature != NULL) {

10. count = CompareSignature(gSignature);
11. if(count <= threshold)

12. CandidateSet.Add(MOs_Signature);
13. MOs_Signature = MOs_Signature—>next;
14.} // while

15.for each MO in CandidateSet {

16. count = CompareStep(MO.step);

17.  if(count <= threshold)

18. ResultSet.Add(MO);

19.}

End Algorithm
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