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Abstract Recently, a new distributed grid scheme,
called DS-GRID(distributed S-GRID), has been proposed
to manage the location information of moving objects in
a spatial network[1]. However, because DS-GRID uses
uniform grid cells, it cannot handle skewed data which
frequently occur in the real application. To solve this
problem, we propose a dynamic distributed grid scheme
which splits a grid cell dynamically based on the density
of moving objects. In addition, we propose a k-nearest
neighbor processing algorithm for the proposed scheme.
Finally, it is shown from the performance analysis that
our scheme achieves better retrieval and update
performance than the DS-GRID when the moving objects
are skewed.

Key words : Dynamic distributed grid scheme, spatial
network, moving object
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Grid Region Split Algorithm(8, Region)
newRegionA= @, newRegionB=2
01. Indexx=calculatelndex(numofCell, totalNumofMO, x)
Indexy=calculateIndex(numofCell, totalNumofMO, y)
splitndex=compareRegion(Indexx, Indexy, Region)
splitRegion(splitindex, newRegionA, newRegionB)
if ( diff(newRegiond, newRegionB)> & )
Cell = findCelltoSprit(newRegionA, newRegionB)
SplitCells(RegionA, RegionB, Cell)
regenerateNetworkData(RegionA)
regenerateNetworkData(RegionB)
. adjustGridCellList(RegionA, RegionB)
10. return newRegiond, newRegionB
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DGRID-OuterExpansion Algorithm(a, k, BPlist, flag)
Qdp=2, Qv=3, Celllist=2

01. if (flag==true)

02, CreateCellList(q, k, Celllist)

03, for each cellieCellList

(78 sendQuery{celli, g, k, celli.BPlist)

6. for each celi€CellList

6. getResult(celli, dplist, celli. BPlist)

o7 for each POli&dplist Qdp.update(POL)

08. for each BPie:BPlist Qv.update(BPD)
09.  return POIs in Qdp

10. else

11.  retum OuterExpansion(q, k, BPlist)
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D-MCE Algorithm{q, k, Query, Result)

Qv=2, Qdp=2, CellList=2

01. CreateCellList(q, k, CellList)

02. for each celliCellList

03, call OuterExpansion(q, k, celliBPlist, true) in celli
4. InnerExpansion(q, k, Qv, Qdp, NULL)

05. while( CellList=@ )

06. for each celli€CellList

a7. integrateResult(celli, dplist, celli.BFlist)

8. for each POL&dplist

09 Qdp.update(POIi)

10, dMax=Qdp.dist(k)

11 for each vy<celli.BPlist and distig,vy) < dMax
12, CellList.InsertCell(vy)

13.  for each celliECellList

14. call QuterExpansion(q, k, celliBPlist, true) in celli
15. return POIs in Qdp
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