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A Hierarchical Bitmap—-based Spatial Index use k—Nearest
Neighbor Query Processing on the Wireless Broadcast
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Abstract

Recently, k-nearest neighbors query methods based on wireless broadcasting environment are

actively studied. The advantage of wireless broadcasting environment is the scalability that
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enables collective query processing for unspecified users connected to the server. However, in case

existing kNN query is applied in wireless broadcasting environment, there can be a disadvantage

that backtracking may occur and consequently the query processing time is

increasing. In this

paper proposes a hierarchical bitmap-based spatial index in order to efficiently process the k-NN

queries in wireless broadcasting environment.

HBI reduces the

bitmap size using such bitmap

information and tree structure. As a result, reducing the broadcast cycle can reduce the client’s

tuning time and query processing time. In addition, since the locations of all the objects can be

detected using bitmap information,

it is possible to tune to necessary data selectively. For this

paper, a test was conducted implementing HBI to k-NN query and the proposed technique was

proved to be excellent by a performance evaluation.

» Keyword : k-nearest neighbor, spatial index, location based service, bitmap
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Fig. 1. Reception of wireless broadcast data
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num| B® | B | BS | BS | B* | B3 | B2 | B! | B®
0 0 0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0 1 0
2 0 0 0 0 0 0 1 0 0
3 0 0 0 0 0 1 0 0 0
4 0 0 0 0 1 0 0 0 0
5 0 0 0 1 0 0 0 0 0
6 0 0 1 0 0 0 0 0 0
7 0 1 0 0 0 0 0 0 0
8 1 0 0 0 0 0 0 0 0
JE 2 HEY =%
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Input: @ query point, g, the number of nearest neighbors,
K

Qutput: k nearest neighbors to G

B : all objects of bit 1 in bitmap, bi: each object of it 1,
Rt distance between g and bi

Procedure:

01 : compute the Hilbert Curve value of o

2 : compute the target segments set B, each set bi
that contains object bit=1;

08 : begin initial probe and retrieve HBI;

Rbi=00; Target=NULL; Result=NULL;

04 : while k<KNN do

05: for each object Ry do

06: if (@mRll1] >= 0)

07: temp=an{Ru][1];

08: anRall1 =Ryl 1];

09: arR]l1l=temp;

10 : end if

1: KNN=KNN U{Rol;

12 end for

13 : end whie
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