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Abstract Recently, advances in mobile devices and wireless communication technologies require
research on various location-based services. As a result, many studies on processing k-nearest neighbor
query, which is most important one in location-based services, have been done. Most of existing studies
use pre-computation technique to improve retrieval performance by computing network distance between
POIs and nodes beforehand in spatial networks. However, they have a drawback that they can not deal
with effectively the update of POIs to be searched. In this paper, we propose a distributed grid scheme
using S-GRID to overcome the disadvantage of the existing work as well as to manage the location
information of a large number of moving objects in efficient way. In addition, we describe a k-nearest
neighbor(k-NN) query processing algorithm for the proposed distributed grid scheme. Finally, we show
the efficiency of our distributed grid scheme by making a performance comparison between the k-NN
query processing algorithm of our scheme and that of S-GRID.
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29.
30.

31.
32.
33.
34.
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37.

38.
39.

40.

41.
42.
43.
44.
45,

qCel I=findCell(q)

if (myCell==qCell)

for each POl EfindPOl(q.e)
Qdp.update(POl, dist(a, POI))

for each vE{qg.e.vs, g.e.ve }
Qv.update(v, dist(a, v))

for each bpEmyCel|.BP
Qv.update(bp, dist(a, bp))
dMax=Qdp.dist (k)

do

Vx=Qv.deque, mark vy as visited
if (vx is a vertex)

for each adjacent vertex vy of vy
for each POl =findPOl (ex.y)
Qdp.update(POl,dist(q,P0l))
Qv.update(vy, dist(q,vy)

if (all POl in myCell is discovered or
Qdp.maxdist ()<dist(q,vy)) break

. else
. for each CellicfindCells(vy)
. if (Celli#myCell)

CellList.update(myCell,Celli,vy,
dist(q,vx))

. dMax=Qdb.dist (k)

. while( d(a, vx) < dMax 8& Qv+@ )
. while( Celllist+=@ )

. for each Celli&CellList

SendQuery to Celli

for each Celli<CellList

ReceiveResult from Celli

for each POl in Result.POl from Celli
Qdp.update(POI, dist(q,POl))
dMax=Qdp.dist (k)

for each vyEResult.BP from Celli and
dist(q,vy) < dMax

Cellj=findCell (vy)

if (Cellj=Celli)
CellList.update(myCell,Cellj,vy,dist(a,vy))
else

for each bpi€Query.BP

for each bpjEmyCel | .BP

it (bpi#bpj)
Qv.update(bpj,dist(a,bpj))
for each POl =myCel |
Qdp.update(POl,dist(q,P0l))
dMax=Qdp.dist (k)

bp=Qv . deque

while( dist(qg,bp) < dMax )
for each CelliEfindCells(bp)
if (Celli=+myCell)
CellList.update(myCell, Celli,
while( Celllist+@ )

for each Celli<CellList
SendQuery to Celli

for each Celli<CellList
ReceiveResult from Celli

for each POl EResult.POl from Celli
Qdp.update(POl, dist(q,vy)+dist(vx, POI))
Result.update(Qdb, Qv)

SendResult to Query.fromCell

return POls in Qdp

bp, dist(q,bp))
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