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Spatio-temporal Distribution Data Reduction
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Abstract: We propose a method to reduce the number of physical-quantity distribution data (i.e. temper-
ature and rainfall) to manage it with relational database systems. Database systems for providing search
functions take extremely high cost, due to requirements for hardwares. The proposed method thus takes an
approach that an approximation curve function derived with kernel Gaussian process regression in advance
determines the minimal dataset to be input into database systems. By results of experiments using digitized
elevation map (DEM) data and rainfall distribution data, we confirmed that the proposed method could make
the number of data drops down to less than 1/10 of the original data number. These results demonstrates
that the proposed method is available for managing the physical-quantity-distribution data with low cost.
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Fig. 1 Distribution-data retlieval system.
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Fig. 2 Illustration of Distribution-data reduction.
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Fig. 3 Distribution-data retlieval condition.
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1 |Distribution generateSparseRepresentationDataset(Dataset originalDataset){
2 Dataset output := generatelnitialData(originalDataset);

3 while (output.size() != originalDataset.size()) do

4 Matrix graminv := calcGramInv (output) ;

5 Vector wvector := calcWeight (graminv, output);

6 Point pt := findMaxErrorPoint (wvector, originalDataset)
7 if (errorAt(pt, wvector) < epsilon) then break;

8 output.append (pt);

9 end;

10 return Distribution (output, wvector);

11 | r

B4 BEEHT—5 vy MAERLET VT X508 - §

Fig. 4 Pseudo code of minimum dataset extratction algorithm.
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Table 2 Overview of the DEM dataset.
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Table 3 Results of the 1st experiment.
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MEREER] (100 L 22— F) 21 ms 110 ms 51 ms
1.0E406 & 4 DEM DR OH
. 102400 74663
1.0E+05 Table 4 Results of retrieving the DEM dataset.
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s 1.0E+02
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1.0E+00 : : ; 551.0773214 533.6383138 542.8
Alldata  tandonly =125 £=250 572.9943385 589.7878391 611.2
5 DEM 2[4 25— & 5l o 553.5379556 559.0510806 514.8

Fig. 5 Data reduction for the DEM dataset.
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Table 5 Overview of the rainfall dataset.
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Table 6 Results of the 2nd experiment.
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[=]
'S 1.0E+04
*
1.0E+02 lz
1.0E+00 . !
Alldata Nonzero €=10

6 FERN T — & OHIKLR
Fig. 6 Data reduction for the rainfall dataset.
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Table 7 Results of retrieving the rainfall dataset.
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(a) TGT—% (b) BERHT—% 2y P26 WRI NI T—5
(a) Original data

(b) Data reconstructed with minimum dataset

7 DEM 7—%
Fig. 7 DEM data comparison.

X 8 DEM 2B 2BKBT—4 v b
Fig. 8 Minimun datset of DEM.
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Fig. 9 Processing time by retlieval ranges.
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