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A Similarity Wave Data Search Based on Dynamic Programming - SOM

HiroMr KATAOKAT and OSAMU KONISHIf

In this paper, we propose the dynamic programming approach from time series wave data.
The data mining in time series data is accomplished by means of similarity search based on
features extracted from data and it is important to cluster the time series using some distance
measures. We use the Self-Organizing Maps(SOM) as a clustering algorithm which clusters
time series data, and introduce three distance measures for the SOM operation, (1) Euclidean
distance, (2) dynamic programming method to dynamic time warping, and (3) differentiated
wave vector. Here, the time series data are 25,000 of protein electrophoresis wave data. Our
experiences have executed the Boolean operation to the clustering set clustered using above-
mentioned three measures to obtain the high accuracy results of the similarity search. And
also the dynamic programming approach has shown to be able to achieve the changeability
of the similarity measure among the wave data. This system has been implemented as a high
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performance similarity search system on a RDBS.
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Fig.1 Outline of the similarity retrieval system.
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Fig.2 Flow of processing.
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Fig.3 Outline of Self Organizing Map.
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Fig.4 Principle of dynamic programming method.
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Fig.5 Three similarity distance functions corresponding

to the data characteristics.
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Fig.6 Processing flow of similarity search system.
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Fig.7 Outline of waveform data.
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Fig.8 Clustering result by DP-SOM.
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Fig.9 Example of similarity search system.
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Table 1  Result of precision and recall.
[EEBE (B 75X DY) BEE [HHRE
EhAYET B A(DP-SOM)I A >~ R iE=3 98.7% 97.6%
1—%") v EEE#(Eu-SOM) 77.7% 71.6%
[#5 A H31—5"yREEEEDIiffF-SOM) 57.3% 55.2%

02 Dif-sOMOO0OO0OO0O00DDOODO
Table 2 Effect of narrows down serch by Diff-SOM.

FEEE(RODMEE DJER] DP-SOM=Class23@a® |miaE
DP-SOM(W=10) AND Diff~-SOM 100.0% 69.8%
Eu-SOM AND Diff~SOM 97.8% __ 83.0%
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Table 3 Result of precision and recall by M-protein.

FREE 1eGEIME B DJEH] DP-SOM=ClassO[EE = [BR=

B 95T E E(DP-SOM)Y 1/~ Fig=3 100.0% 54.6%
BT EE(DP-SOM)Y 4 FI1iE=10 100.0% 58.2%
BT EE(DP-SOM)™ 4~ K H1iiE=50 100.0% 72.0%
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Fig.11 Similarity distance and processing time with

varying adjustment window of DP.
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Fig.13 Comparison of similar waveform.
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