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Control of Node Visit Order in Hierarchical Spatial Indexe R-tree
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Abstract:

We usually use index structures such as R-tree for accelerating retrieval process of high dimensional multime-
dia data. In search of R-tree, in order to improve the search efficiency, it is important to reduce the number
of visit nodes, and to shrink search range quickly. There is a method as conventional approaches, to visit
the nodes in order of shortest distance of node and query points. But by wasted visit node, it is not optimal
visit order necessarily. In this paper, to improve search efficiency of R-tree, we propose two methods of node
visit order control, to verify the effectiveness of them. From experiments, we confirmed that the proposed
method can reduce the number of visit nodes by 0.2% and search time by 2.1% in picture data. And music

data, it can reduce the number of visit nodes by 0.4% and search time by 1.8%.
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Fig. 1 Structure of R-tree
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CPU
AEY

Intel(R) Core(TM) i7-3770 CPU @ 3.40GHz
16GBytes
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Table 2 Results for image data

Wi — 2 | TR | P — RERIEEC | FEEREER TR | FYIRERIER (msec]
e 13259 770940 63.98
mindist D& | T 572 8887 1.83
# 8978 410151 38.21
Jat 31307 1959265 157.22
e 13239 770872 62.64
mindist 5% U 567 8843 1.80
cdist I #E 8951 410062 37.35
-3 31275 1959192 153.88
& 13251 770872 63.58
mindist ##5% blid 570 8798 1.81
sdist JIE #E 8967 410083 37.97
=3 31294 1959219 156.09
R 3 BT XRERIINT HHER
Table 3 Results for music data
Wi — & | B | P — RERIEE | TR SRR | PRI (msec]
£ 9864 573039 62.63
mindist D& bli 1959 104024 11.63
#e 12974 744788 81.31
b3 14438 858401 92.76
ES 9823 573019 61.64
mindist #% | T 1945 104001 11.45
cdist Jif # 12913 744738 80.42
b= 14392 858348 93.09
ES 9851 572961 61.52
mindist #5% | T 1955 103898 11.46
sdist JIE # 12954 744714 80.29
it 14423 858364 91.51
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