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Homology Search Retrieval from Two Time Series Data
and Evaluation by Dynamic Time Warping

Tomo Hirovasu , 2 Takuma Nisur , ! Masaro Yosumr 3
Mirrsunort Mikr 73 and Hisatake Yokouchr !

Here, we proposed a method for extracting the most similar subsequences from two time
series data. In the proposed method, time series data is quantized and similar subsequences
are extracted by string search algorithms. As a string search algorithm, homology search
algorithm is utilized. Using homology search, strong parallel libraries can be used in the
future. Through the numerical examples, the differences of results between two methods
of quantization were discussed. At the same time, the results of the proposed method
and those of the conventional distance measurement method, the Dynamic Time Warping
(DTW) method, were discussed. For the real world problems, the proposed method were
applied to time series date of brain function experiments using {NIRS and extracted the most
similar subsequences.
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Fig.2 Example of SW algorithm’s alignment
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4.2.1 SAX(Symbolic Aggregation approXimation)
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Table 1 The breakpoints that divides a normal distribution in an arbitrary number from 2 to 7 of equiprobable regions

a | 2 3 4 5 6 7 8
B | 000 033 -067 -084 097 -1.07 -1.15
B 033 000 -025 -033 -057 -0.67
Bs 067 025 000 -0.18 -0.32
Ba 084 033 0.8 000
Bs 097 057 032
Bs 107 067
B 1.15
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Fig.4 The concept of Symbolic Aggregation approXimation
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w =| max(X) — min(X) | /[num (1)

breakpoints(n) = max(X) —wxnum (1 <n < num —1) 2)
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Fig.7 The good results of EIAD but poor results of SAX

Vol.2010-MPS-80 No.24
2010/9/29

o
7

L

121 41 61 81 101 121 141 161 181 201 221 241 261

121 41 61 81 101 121 141 161 181 201 221 241 261

4
3
2
1
i — saat
[ 1 el
| 7
= " -
L 2
3
r

1 21 41 61 81 101 121 141 161 181 201 221 241 261

( 0000000

121 41 61 81 101 121 141 161 181 201 221 241 261

(b) SAX

08 sAXOOOOODoOOooOoooOooooDoooooooooooooooo
Fig.8 The poor results of EIAD but good results of SAX
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