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Abstract: Index is one of the core components of content based similarity search and the data partition is the key
factor affecting the performance of index. This paper proposes a new data partition strategy —key dimension based
partition strategy on the basis of the traditional distance based partition strategy, and the index technique
accordingly. The key dimension based data partition eliminates the overlaps between twin nodes, and the filtering
between twin nodes by key dimension enhances the filtering ability of index. The data partition strategy and index
technique proposed can greatly improve the filtering ability of index. Experimental results show that key dimension
can be used to improve the performance of index, which is of great significance for accelerating the content based
similarity search.
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Fig.l1 Data partition of M-tree vs. M"-tree
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PRTEAT 53 W0 SR T ST 43 T4 A5 00 54 N 1 0 34 4 T 380 A28 28 W o 4 b (2) R I R &5 s 1T
WY S5 AL B AR KA 2R 5 1 8T A AR T 8 (R 28 A D o 8 T 8 B 0, 5 B B 2 ) 52, T B AR
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(D) ik maxkey KT Ly H. LN N D IAEOCT 0,008 963K,
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4.1 BRSO

RIIH I RELE R KRR I T3 1) 1 . b T M -tree 1A TRDTT SN VIR ) V4 2 45 4 A6 49 R A
FPE] T SN ORI AR R, AT ASE T 1 PR e S ke 2 2 A5 B A A R R 0 B £ e E BRI T
T2 A 5 5 715 R D) 118 16 7 78 Mk R IE 77 5 B A 3 1 A 803 e K R ok 2 8 ) IF o [ o4 B AT 1) B 9 0T 5
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PRALLIRAS T, 1T LA PRl R 51 45 W B0 AT 1tk RAl 35, M e A 5 5 BB 438 B 4R 50, B DU K/ pagesize, N
IR /AN entrysize, 25 5 3 i fanout BHESE K /IS DatasetSize 4 1) 51 & Height,1/O X3 Cyo,CPU M Cepy.

TEPRIR 51 G Th B IR A Height=L10g o datasize F1 AR A — 2T k 48678, Cro=K""¢" 2% 1
S T PIRI R T ik rh v fe S Bl A 2

Table 1 The comparison of parameters for M-tree and M"-tree
Fz 1 M-tree fll M'-tree 1 S HUH LLEE

M-tree M -tree
entrysize (n+2)*doublesize (n+4)*doublesize
JSanout | pagesize/(n+2)*doublesize [*66% L pagesizel(n+4)*doublesize [*2*66%
_Cepu Cyo*fanout Cyo*fanout/2

DB KNy 50 000,72 2 45 HY T PSRl Z 5145 K 15K R 2 0 fH.
Table 2 The comparison of experiment parameters for M-tree and M"-tree

F2 MESINERSHILR

Data dimension (n) Maximal fanout (M) Maximal fanout (M") Height (M) Height (M")
5 28 48 5 5
10 21 38 6 5
15 17 30 6 5
20 14 26 6 5
25 12 22 7 6
30 11 20 7 6
35 9 18 8 6
40 8 16 8 6

4.2 LWHER5EMH

X545 H T M-tree,Slim-trees A1 M -tree I3 il £ 1 1 45 0T 408 £ v (1) M BE MR 45 SR, 06 3 Fh R 51 &M
P REEEAT 20 B LA S50 450 FH P9 I8 20 i 4 . 3 A0 B0 R s B B4l W BLR 4 i bk B e AT RE (1) B4R K
AN (2) Bl M 4ER(3) TER A H(4) Bl Al A .2 3 45 H T PERE IR b 4 i B SRR MR 4 4B T
PR BICH SRR I

Table 3 Data set used in the experiments

F 3 MEREN T R Bl

No. Dim Data set size Type
(1) 10 10 000~80 000 Uniform
(2) 5~40 50 000 Uniform
3) 10 50 000 Uniform
(4) 12 20 000 Uniform

Table 4 The representative about two data sets

&4 B LA

Data set type Property Resource Generation method
Uniform Uniform Synthetic A time function
Real Uneven Real images MPEG-7 tools

031 5T HCHR 119 3 BB A v R g 48 A 90 Pk R LR b AR 10 2 1 B 4R B A A (R RRAE (B 2 50 4 AT 7
[0, 1] 117 30 [l Py 33 50 B4 o o — N e 160 R 0 B L 7 A2 1197 22 A i 412 /N6 25 90 1 B8 1140 52 B, 25040 412 117 K/
M 10 000 AE 44 3] 80 000. > L4524 KA A % A v 1 8 1 5% ) I, SR FH (R 500 R B0\ 5 38 3] 40,7 FH S B ot 1
A WVERE BT B SEIe B e 12 4 X U 2 A A MPEG-7 AR E T B HR IAS 2 (1), 38 i bR dE Ak, 5
Fii e AR 20, 117 FRL (9 22 1) o e A7 DX A FH (0 BB AR PR B 4 < (1) BEPE3AJ5E:PIV 1.5GHz CPU,256MB SDRAM
W A7,80GB i #%:(2) #:AE RS & :Microsoft Windows 2000 Professional;(3) #U# 8 & 45 5 % B0 )& R 4%
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Fig.3 Effect of priority queue on indexes in K-NN search
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Fig.4 K-NN search of indexes with data set size changing
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Fig.5 K-NN search for indexes by dimension varying
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Fig.6 Range search for M-tree, Slim-tree and M"-tree
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Fig.7 K-NN search for indexes
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