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Abstract Similarity matching techniques for certain time series do not consider the uncertainty of
data, but in the real world the time series data collected by the sensors is often not certain, To solve
this problem, we perform pre-processing over uncertain time series. It is divided into horizontal and
vertical dimensions, that is, time dimension and probability dimension. First, an uncertain time series
is compressed by the Haar wavelet transform. On this basis, we process the obtained uncertain time
series longitudinally, and put forward a kind of method of electing representatives, which adopts
maximum probability method and the mean method to select a certain time sequence. After
pretreatment, we carry on the dimensionality reduction and indexing with generated certain time
series. According to the query sequence and each time series in the database in the combination of
uncertainty, we put forward the similarity matching algorithm corresponding to a combination of them

respectively.
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Table 1 Uncertain Time Series Data Sets Table

®1 THEREFIIHEER

Time Points X,
1 {0.8,0.9,1,1.5,1. 8}
2 {1.0,1.08,1.1,1.8,2.0,2. 1}
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Table 2 An Uncertain Time Series
T2 —EXHEMEFZ T(N=3)

Time Points

Sample Observation Probability
t s
1 0.028 0. 10
2 0.023 0.13
1 3 0. 006 0. 27
4 0.038 0.42
5 0. 046 0.08
1 0.017 0. 10
2 2 0.036 0. 50
3 0.027 0. 40
1 0. 045 0.4
’ 2 0.053 0.6
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Table 3 The Probability Value of Each Bucket
x3 SMENEERE

Length of Time Series, N

1 2 3 1
1 0.1 0.2 0.3 0.4
2 0.2 0.2 0.2 0.1
3 0.6 0.3 0.1 0.2
4 0.1 0.3 0.4 0.3
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Q,<~Wawelet_Decom(Q) ;
Q. <Elect_Representatives(Q,) ;
Q' < Extract(Q,) ;
ResultSet<—Similarity _Search(Q sDse) ;
@ else if Q is uncertain and D is uncertain

@ Q <Extract(Q);
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@®  D<Extract all time series in D;

@®  ResultSet<—Similarity Search(Q sD.e);

@ end if
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Table 4 Probabilistic Databases D of Uncertain Time Series

x4 THEMEFIIEELIEE D

Time Points

Sample Observation Probability

t S

1 0.028 0. 10

2 0.023 0.13
1 3 0. 006 0. 27

4 0.038 0.42

5 0. 046 0.08

1 0.017 0.10
2 2 0.036 0. 50

3 0.027 0. 40

1 0. 045 0.4
3

2 0.053 0.6
N
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Fig. 3 Query execution time.
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