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Abstract: A specific target trajectory prediction algorithm based on mobile pattern matching is proposed, which is
called PS-Tree algorithm. In this algorithm, historical data of targets’ movements generated in monitored region are
used for pattern mining, coordinate series of targets are converted to region trajectory series, and frequent moving
modes are figured out by building up PS-tree. The algorithm matches current trajectories with the ones in pattern library
to forecast the movements of the target when a target moves into monitored region. The simulation results prove that
PS-Tree algorithm has low time and space consumption but high prediction accuracy.
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Figure 1. Example of trajectory
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Figure 2. Example of regional trajectory
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Table 1. Generation algorithm of prefix-sharing tree

1 WRHERERE

Input: Tset
Output: prefix-sharing tree
for each T; in Tset{
for each Sjin Ti{
convert S; into R;j according to its position

set T =T

}

e (Xi-1.Yi-1)

while (i <Tset.number){

(x 3 :Mtﬂa),: root

for (j=1, j<=T;".nodenumber, j++) {
tag=0
for each n in node,r.childnodes
if(Ti.node[j].name == n.name ){
settag =1;
set nodegyr = N;

break;

if(tag == 0){
add nodeento Nodegr.childnodes
set Nodecy=nodenew

}

if(jJ==Ti’.nodenumber) {
nodecyr.count++;

}

SR E SR M LS B A Teet /%N, X+
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K nOdeneys 73 MBI ] SN 258 15 o 0 T
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Figure 3. Example of prefix-sharing tree
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Table 2. Prediction algorithm of target emergence region

® 2. BFRH I XM E %

Input: T, threshold, Prefix-sharing Tree
Output: Pset
set Tnode = T.headnode;
Set TreeRoot = PrefixTree.root
Set nodec,,= T_search(Tnode, TreeRoot);
If nodecy, != null
D_search(nodeg,, threshold);
End if
For each node in frequentNodes
If node != nodecy,
While node != nodecy,
add node in Pset
End while
End if
End for
Output Pset
T_search(node p, node q)
{
Foreach node in g.childnodes
if p.name == node.name
ifp ! = T.tail
T_search(p.next, node);
Else
Return node;
End if
End if

)
D_search(node n, double threshold){
if n.count>= threshold
add n in nodefrequent;
for all node; in n.childnodes

D_search(node;)
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Figure 4. Comparison of average processing time for data stream
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