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Continuous K Nearest Neighbor Queries of Moving Objects in Road Networks
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Abstract  Existing algorithms for continuous A-nearest neighbor (ANN) queries of moving objects in
road networks adopt the incremental query mechanism, which is verified to be inefficient when
data update frequently. Considering the ubiquitous multi-core and multi-threading technologies, a
multi-threading based framework for continuous #NN queries of moving objects is proposed. In
the framework, all the queries are re-evaluated periodically, and the query process is divided into
two sequential phases: the data updating phase and the query execution phase, task parallel and
data parallel mechanism are used respectively in each phase to carry out the corresponding opera-
tions. In the updating phase, the data structures used in the framework are designed. Moreover,
in the execution phase a ANN query strategy is proposed which includes an off-line pre-computa-
tion and an on-line query algorithm. The computational complexity of the algorithm and the
speedup of the framework are analyzed theoretically. Experimental results show that, under the
frequent update environment, the proposed query algorithm when serially executed has better
performance than the traditional algorithms, however, the multi-threading based parallel execu-
tion is better in all kinds of parameter setups; what’s more, the multi-threading based parallel

execution maintains good performance scalability, and the speedup can reach to 1. 51~1. 7.
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2. beginX:Lnl,/lJ , beginY= Lnlj/u
3. endX=|ny /1], endY=|ny; /1|
4. while beginX | =end X
5 if endX >beginX
6 nextX=beginX+1
7. else
8 nextX=beginX—1

9 nextY=| (s X nextX X 140 /1 |

10.  for i=beginY to nextY

11. cellList=cellList\Uc(beginX, i)

12, beginX=nextX, beginY=nextY

13. for i=beginY to endY

14. cellList=cellListUc(endX, 1)

15. return cellList
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Output: ResultSet

//Filter Step

1. TempCellList=CellEx pansion(q)

2. kthNDT=maxNDT(TempCellList)

3. edgelist=-cuclideanRangeQuery(q, kthNDT)

4. candidateResult=retrieveObjects(edgelist)

EdgeTable,

//Refinement Step

5. if(candidateResult. length=1Fk)

6.  ResultSet=candidateResult

7. else

8.  while(candidateResult. length k)

9. p=nextEuclidean NN (candidateResult)

10. if (dy(qsp)<<kthNDT)

11. updateResult(p)

12. kthNDT=dx(q, p)

13. edgelist= eculideanRangeQuery(q,kthNDT)
14, candidateResult = retrieveObjects(ed gelist)
15.  ResultSet= candidateResult

16. return ResultSet
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Background

With the rapid advances of wireless communications and
electronic technologies, lLocation Based Services (LBS).
which track the location of mobile users and provide useful
information associated with locations, is becoming a new and
important application area. In the mobile environment, mov-
ing objects database is used to manage the large amount of
moving objects. Indexing, querying, privacy, uncertainty are
the four research hotspots in the moving object management.
Our work focus on efficient query processing of moving ob-
jects, for it can substantially improve the quality of the serv-
ices and there arises the great need of new query processing
technologies in mobile environments.

In this paper we consider the problem of continuously
monitoring multiple £ nearest neighbor (ANN) queries over
moving objects in road networks. Existing algorithms for
continuous #NN queries of moving objects in road networks
adopt the incremental query mechanism, which is verified by
us to be inefficient when data update frequently. However,
with the advent of modern Chip Multi-Processors (CMPs) ,
continuous ANN algorithms need to be adapted to exploit
such multi-core designs. Thus, by considering the ubiquitous
multi-core and multi-threading technologies, a multi-threa-
ding based framework for continuous #NN queries of moving
proposed. Unlike traditional algorithms, the
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framework periodically re-evaluate all the queries, with the
help of the parallel computing capabilities of CMPs and the
efficient (NN query strategy proposed in this paper, we can
get far better performance than traditional algorithms in all
parameter setups.
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