1. Problem

« SegClu is an online variant of the k-medoids algorithm.

« Sequence data are clustered using Dynamic Time Warping (DTW),
which is a computationally expensive distance measure.

« A cluster is represented with p most representative sequences,
called prototypes, which requires little memory to maintain.

« The SeqClu algorithm computes the average distance between an
incoming sequence and the prototypes of a cluster and assigns the
sequence to the cluster that minimizes this average distance.

« The SeqClu algorithm is computationally expensive due to the
many distance computations that need to be executed to assign
an incoming sequence to a cluster.

@ Prototype

O Discarded prototype
O New prototype

O Incoming sequence

2. Research question

What combination of efficient decision making mechanisms for
updating prototypes has the optimal balance between the
number of computations required to cluster sequences in an
online setting using the K-medoids algorithm and the cost
incurred due to incorrect clustering?

Practical algorithms for clustering streams of sequences in an online
setting would be useful in a wide range of applications involving
sequences of data that are generated real-time, such as the analysis
of internet traffic, many Internet of Things (IoT) applications and
real-time systems involving multimedia. This research focuses on
when and how to update prototypes to identify improvements to
existing online clustering algorithms.

3. Method

@ Representative prototype
O Non-representative prototype

O Incoming sequence

« Average distance to a cluster
computed as the average
distance to representative-
instead of all prototypes.

» This idea could be the cause
of sequences being assigned
incorrectly, as is shown in the
figure to the left.

« The problem is solved by
using representativeness.

« Another problem with SegClu
is that it does not consider the
similarity of prototypes to the
earlier assigned sequences.

 The idea behind prototype
voting is to keep track of how
often an incoming sequence
that is not a candidate
prototype is closest to any of

the prototypes.
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4. Results
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5. Conclusions

« Prototype voting is a powerful addition that results in a more
optimal balance between computational cost and accuracy.

« SeqgClu-PV-A variant reduces the number of distance computations
« at the expense of accuracy for noisy and imbalanced data sets;
« and increases the performance for well-separated and dense data sets.

« SeqClu-PV-B variant achieves an even more optimal balance
between the number of distance computations and the cost
incurred due to incorrect clustering at the expense of extra
memory.
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