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TIPPAYA THINSUNGNOEN : TIME SERIES REPRESENTATION FOR
EFFICIENT CLUSTERING. THESIS ADVISOR : ASSOC. PROF.

NITTAYA KERDPRASOP, Ph.D., 132 PP.

TIME SERIES ANALYSIS / DEEP LEARNING / RESTRICTED BOLTZMANN

MACHINES / DEEP AUTOENCODER.

Electrocardiogram signals (ECGs) and electroencephalographic signals (EEGs)
are time series detected from electrical flow of the heart and brain. Deep analysis of
these data can reveal some hidden knowledge potentially useful for the accurate
diagnosis or warning an early alarm for heart disease. Electrical signals are normally
organized into time series data that are usually large, high dimensional, and complex in
their components. Therefore, efficient analysis with the machine learning techniques is
a challenging problem. One of the key successes for this kind of learning is to learn
from the representative data that are carefully selected. In this research, we present a
method for efficient casting of time series representatives that are to be used later for
time series clustering for ECGs and EEGs. To find series representative, we propose to
use Deep Autoencoder Networks (DANs), which is a technique based on Restricted
Boltzmann Machines and Autoencoder. This research determines the appropriate
network for DANs by using genetic algorithm called “DANGA”. The signal
representatives are then clustered using the PDC and k-Means algorithms. The
clustering results obtained from our proposed method are compared against other time
series representation techniques based on the cluster evaluation (accuracy), purity,

processing time, silhouette, and the number of clusters considered from the sum of



square error (SSE). The experimental results show that our proposed method can cast
for more appropriate time series representatives than others techniques with the longer
processing time trade-off. The ECGs representatives yield the better performance on
time series clustering with the 30% improvement in grouping accuracy and 23%
increase in the purity metric. Furthermore, silhouette and SSE index indicate natural
clusters. For EEGs clustering, the results yield the better performance with the 31%

improvement in accuracy and 61% increase in purity.
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