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One-Dimensional Indexing of Moving
Object Database for Similarity Search and
its Evaluation
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A moving object database system has been under
development at Ochanomizu University. It captures
motion object data in the three dimensional space, where
the data are captured using a commercial motion
capturing system named QuickMAG In this paper, a
novel indexing method of moving object data using
B+-tree, a widely used index in business data processing,
is investigated. The essential difference between the
traditional spatial indexing and our approach is that the
former is multi-dimensional while the latter is one
dimensional. The one dimensional index is given
according to the dissimilarity measure between the data
and one fixed data a moving object database.
Effectiveness of this approach is examined by comparing
it with non-indexed case under similarity search.
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Table 1 Similarity Search Results and Execution Time
trainl_c trainl_fs
Time Warping Time Warping
1| trainl c trainl_c 1| trainl_fs trainl_fs
2| train2_c train2_c 2| train2_fs train2_c
3| train2_fsfs train2_fsfs | |3| trainl_fsfs trainl_c
4] trainl_fsfs trainl_fs 4| train2_fsfs train2_fsfs
5[ train2_fs train2_fs 5[ trainl_c train2_fs
6[ trainl fs trainl_fsfs 6| train2 ¢ trainl fsfs
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Fig.2 Search Ranges
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2 =500
Table 2 Execution Time &= 500

datal | data2 | data3 | datad4 | data5 | datab

13.473] 13.088 | 13.204 | 13.492 ] 13.268 | 13.183

14.721| 14.65 | 14.416 | 15.189] 15.03 | 14.862

600 | 600 [ 600 | 600 [ 600 | 600

() 0.915 | 0.893 | 0.916 [ 0.888 | 0.883 | 0.887

3 =100
Table 3 Execution Time =100

datal | data2 | data3 | datad | datab | data6

13272 13.39 | 13.663 | 13.28 | 13.387| 13.274

2592 | 3.86 | 7.602 | 7.157 | 4912 | 7.99

8 62 256 | 178 | 122 | 210

() 512 | 347 | 18 | 186 | 273 | 1.66

4 e=50
Table 4 Execution Time e&=50

datal | data2 | data3 | data4 | data5 | data6

13.264| 13.53 | 13.274[ 13.249] 13.11 | 13.205

0.739 | 2.037 | 4793 | 2.74 | 1.936 | 2.861

4 20 114 34 32 44

() 17.9 | 6.64 [ 277 | 484 | 6.77 | 4.62

5 e=0
Table 5 Execution Time £=0

datal | data2 | data3 | data4 | data5 | data6

13.21 1 13.319( 13.503| 13.09 | 13.247 13.469

0.328 | 0.329 | 0.343 | 0.338 | 0.344 | 0.341

1 1 1 1 1 1

() 403 | 405 | 394 | 387 | 385 | 395
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Table 6 Search Result Ranking

Rank| Scene|D| SceneMame |ObjectD [ObjectMame |Dissimilarity]
1 261 [yumilko001 261 |pingpang 0
? 262 | yumikald 2 262 [pingpone 19.2248
3 220 [yukai022 220 [pingpone 201770
4 95 | yukai0l b 95 [pingpone 212704
[ 260 yumilkoli 0 260 [pingpaong 240243
[ 04 [yukanill 4 94 [pingpone 302494
7 53 |nakamuralll 53 [pingpane 31.6042
& 260 | yumilkod0d 250 [pingpong FIEIE)
k] 175 |nahokall 5 175 [pinepane 355842
10 26 | yumikoll 4 26d [pingpong 37h0H
11 176 |nshokall & 176 [pingpene 38.0964
12 263 [yumikoll 3 263 |pingpang 30.9760
13 173 [nahokoll 3 173 [pingpone 437040
14 192 |rayie2 192 |pingpang 46.91 60
15 96 | yukai0l G 96 [pingpone 46.9440
16 180(nahcko020 180 |pingpaong 47.6504
17 129 | yokokaw 2008 120 [pingpone 50.20M
1% 196 |ray2R 196 |pinEpene 506375
19 131 |yokokawalll 13 |pingpang 53.4804
20 62 |ozakiln? 62 [pinEpane 541152
] 182 [rayd 2 182 pingpang 55.96600
[ 188 |rayl 8 182 [pingpene R
] 84| nabamuraddd 54 [pingpone 07.2363
4 97 [yubkaill 7 47 [pingpone G7.2400
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