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Abstract Queries for tracing tag locations are among the most challenging requirements in RFID
based applications, including automated manufacturing, inventory tracking and supply chain
management. For efficient query processing, a previous study proposed the index scheme for storing
tag objects, based on the moving object index, in 3-dimensional domain with the axes being the tag
identifier, the reader identifier, and the time. In a different way of a moving object index, the ranges
of coordinates for each domain are quite different so that the distribution of query regions is skewed
to the reader identifier domain. Previous indexes for tags, however, do not consider the skewed
distribution for query regions. This results in producing many overlaps between index nodes and query
regions and then causes the problem of traversing many index nodes. To solve this problem, we propose
a new disproportional insertion and split policy of the index for RFID tags which is based on the
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R*-tree. For efficient insertion of tag data, our method derives the weighted margin for each node by
using weights of each axis and margin of nodes. Based the weighted margin, we can choose the subtree
and the split method in order to insert tag data with the minimum cost. Proposed insertion method also
reduces the cost of region query by reducing overlapped area of query region and MBRs. Our experiments
show that the index based on the proposed insertion and split method considerably improves the
performance of queries than the index based on the previous methods.

Key words : RFID, RFID tag, track and trace, multidimensional index
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Algorithm of ChooseSubtree

€S1 Set N to be the root
€S2 Xf [Leaf check]
N is a leaf,

return N
else [determine the minimum overlap cost]
If the child pointers in N point to leaves, choose the entry in N whose
rectangle needs least overlap enfargement to include the new data

rectangle Resolve ties by choosing the entry whose rectangle needs
least area enlargement,

then
the entry with the rectangle of smallest area v

if [determine the minimum Disproportional Enlargement cost]}
the child pointers in N do not point to leaves, choose the entry in N
whose rectangle needs Disproportional Enlargement to include the
new data rectangle. Resolve ties by choosing the entry with the
rectangle of smallest area

end

C€S3 Set N to be the child node pointed to by the child pointers of the chosen
entry and repeat from CS2

218 %E 1 ChooseSubtree
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[Algorithm of split

S1 Invoke ChooseSplitAxis to determine the axis, perpendicular to which
the split is performed

S$2 Invoke ChooseSplitIndex to determine the best distribution into two
groups along that axis

$3 Distribute the entries into two groups

dxuelE 2 Split
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Algorithm of ChooseSplitIndex

CSI1 Along the chosen split axis, choose the distribution with the
minimum disproportional overlap-value. Resolve ties by choosing

the distribution with minimum area-value

211e8]2 3 ChooseSplitindex
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