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A Study on Clustering Dimension
in the Construction of Hilbert R-tree

NaAovA HiqgucHI? DEWI NOORSYITTA AZIDA ABD Aziz! YASUNOBU IMAMURAZ TAKESHI SHINOHARA®

Abstract: In order to perform similarity search processes for enormous amount of high-dimensional data in
a high speed, generally, spatial indexes such as R-tree and M-tree are being used. R-tree’s efficiency, however,
is deteriorated when dealing with high-dimensional data and for that reason dimension reduction mapping
Simple-Map is used. Hilbert R-tree is a type of R-tree which in our research, only a part of the projection
dimension (called clustering dimension) is being used when arranging the data. The ordered data is then
clustered in MBR before constructing the index structure. In this paper, we are verifying the optimization for
the clustering and MBR dimension. From the experiments done on image data, compared to the conventional
method, when the number of clustering and MBR dimension is decreased, the searching time becomes faster.
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Fig. 1 Similarity search by R-tree
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Table 1 The SPEC of the PC used in Experiment

CPU | Intel(R) Core(TM) i7-3770
3.40GHz
A€ 16GBytes

41 ERBR1 (VSRY) VITRTOEE
JI AR VTR EEIRGCE L DD ST THERE
Forlz. (1) ~ (5) CELTEFNFNOEREREE 2,

© 2016 Information Processing Society of Japan

#3, &4, &5, K6IRT. B — NE, BEEEGHE R
B, MERFZENZTN LERY 720 OFEHETH, K
FRENEFNOB/MEEZRL TS,

R LT, MERBEICELTE (1) ~ (5) win
DEBIZEWTHEMRFIELERT, T —XOHRM—
HZTEY— T2 THRERMOEMATESZ LA
birbd.

R2 ARV VIR (8 IRIuhiig

Table 2 Clustering Dimension (8 projection dimension)

PIRIVET s~ v | e | o
ST (ms)
8 1986 795512 58.57
7 1947 795841 58.20
6 1913 795913 58.09
5 1946 799001 59.67
4 1913 797930 59.94
3 2003 805016 63.13
2 2270 822543 69.85

K3 ARV VI (12 IRTTHE

Table 3 Clustering Dimension (12 projection dimension)

PIRAIIT N s — v | g | o
ST (ms)
12 2196 618481 57.91
11 2215 619031 58.26
10 2198 619090 58.11
9 2198 617993 58.05
8 2194 617549 58.14
7 2156 617900 57.97
6 2122 618281 57.75
5 2158 620432 59.30
4 2128 620673 59.68
3 2237 627728 63.38
2 2549 644652 70.60
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Table 4 Clustering Dimension (16 projection dimension)

TIREVITN g —vw | warsmg | o
Y\ (ms)
16 2227 511958 59.08
15 2224 512247 59.01
14 2213 512354 58.94
13 2196 512113 58.48
12 2187 512008 58.41
11 2206 512507 58.77
10 2189 512482 58.68
9 2190 511678 58.64
8 2185 511112 58.57
7 2151 511477 58.37
6 2117 512000 58.34
5 2154 514097 59.82
4 2125 514465 60.23
3 2235 521323 63.93
2 2548 537822 71.49

K5 JITAXRYVIRITE (20 IRTTHES

Table 5 Clustering Dimension (20 projection dimension)

PIRIIET s — vw | wm | Do
STr (ms)
20 2856 436338 57.31
18 2898 436082 58.15
17 2895 435786 58.30
16 2877 435178 58.00
15 2876 435860 58.16
14 2862 435312 57.82
13 2839 435177 57.56
12 2826 435006 57.35
10 2827 435203 57.48
9 2829 435179 57.48
8 2817 434295 57.41
7 2777 435473 57.22
6 2744 435355 57.19
5 2803 437591 58.86
4 2778 438507 59.46
2 3383 460385 71.06
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K6 ZIARYVITURTLE (32 IRTTHE

Table 6 Clustering Dimension (32 projection dimension)

TIREVITN s v | mrsg | o
RIG (ms)
32 2766 294782 61.77
27 2771 293776 61.85
26 2747 293538 61.72
25 2767 293981 62.02
20 2837 293771 61.61
16 2861 293055 62.32
14 2820 293247 61.84
13 2821 292564 61.80
12 2790 292816 61.26
11 2817 293174 61.60
10 2811 293128 61.65
8 2808 292789 61.49
7 2758 292226 61.33
6 2734 293653 61.28
5 2804 294802 63.17
4 2767 295499 63.64

4.2 E&B&2 (V524" v T & MBR DRT)

JI AR VIR E & HIZ MBR KT & SRR T &
DD T ETHEBET-7. (1) ~ B) KELTENEN
DFEBFERER 7, £8, X9, £10, £ 111277

R LT, BEBERHIZELTIE (1) ~ (5) Wih
DEHBEIZBWTH, MERFHELER 1 IZHART, MBRX
FTHERS UZIZD P EEICMEBTE A Z e bbb,

KT I7IFARYVITYL MBR Ot (8 Rothtig
Table 7 Clustering and MBR Dimension

(8 projection dimension)

PIRAVET s — v | g | Do
ST (ms)
8 1986 795512 58.52
7 1949 795875 58.17
6 1915 795996 58.02
5 1949 799037 59.65
4 1917 798024 59.90
3 2007 805053 63.08
2 2272 822711 68.38




BHRULEFMRERE
IPSJ SIG Technical Report

®8 ZI7AKXY VI & MBR OIRIGH (12 RILH
Table 8 Clustering and MBR Dimension

(12 projection dimension)

®10 772K 7L MBR ORI (20 IRICH
Table 10 Clustering and MBR Dimension

(20 projection dimension)

PIRIIIT s~ vu | wmm | Do
ST (ms)
12 2196 618481 57.87
11 2218 619036 58.19
10 2203 619210 58.02
9 2206 618122 57.93
8 2205 617633 58.07
7 2171 618029 57.64
6 2135 618494 57.50
5 2170 620644 59.16
4 2138 620761 59.63
3 2246 627760 63.22
2 2551 644792 68.38

K9 7I7AKY VL MBR ORIeH (16 Kouhi
Table 9 Clustering and MBR Dimension

(16 projection dimension)

IIARY VY SR — M| B FRER RG]
RIG (ms)
20 2856 436338 57.30
18 2904 436160 57.92
17 2904 435885 57.78
16 2887 435313 57.61
15 2889 435981 57.62
14 2875 435545 57.43
13 2858 435565 57.08
12 2848 435335 56.95
10 2855 435637 56.92
9 2861 435424 57.11
8 2854 434627 56.80
7 2814 435743 56.69
6 2776 435576 56.64
5 2830 437928 58.39
4 2801 438775 59.17
2 3389 460715 70.92

® 11 7 72AKY) 7L MBR ORI (32 IRICHH
Table 11 Clustering and MBR Dimension

(32 projection dimension)

PIRAVIT s — v | g | Do
Rt (ms)
16 2227 511958 58.92
15 2226 512331 58.78
14 2216 512453 58.90
13 2203 512260 58.45
12 2196 512169 58.35
11 2218 512719 58.70
10 2203 512851 58.51
9 2206 511928 58.49
8 2205 511371 58.57
7 2171 511651 58.36
6 2135 512304 58.20
5 2170 514439 59.68
4 2138 514585 60.01
3 2246 521411 63.63
2 2551 537848 69.07
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IIARY VT SER — M | B FRER I
RIG (ms)
32 2766 294782 61.77
27 2783 293818 61.42
26 2759 293691 61.48
25 2780 294151 62.00
20 2860 294147 61.34
16 2895 293283 61.72
14 2861 293647 61.12
13 2869 292965 61.11
12 2842 293404 60.86
11 2875 293751 61.06
10 2872 293647 60.93
8 2878 293069 60.85
7 2823 292571 60.70
6 2789 294167 60.74
5 2847 295434 62.48
4 2801 295720 62.88
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