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Stand-alone webapp developed using Streamlit proposing 
three main features:

1. Visualizing uploaded time series and their symbolizations
2. Comparing time series based on their symbolizations
3. Benchmarking distance measures

Input/Features summary

- Sensors are increasingly used in various fields. These signals can be 
multivariate and non-stationary [1].

- Symbolization transforms a real-valued signal of length 𝑛 into a discrete-
valued signal of smaller length 𝑤	 < 	𝑛, called a symbolic sequence.

- Popular distances such as the Euclidean distance and Dynamic Time 
Warping can not handle non-stationary time series [2].
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(1) Segmentation
Change-point detection (on the 
mean).

Parameter 𝜆  ( 𝜆 = ln(𝑛) by 
default) to control the number 
of change-points.

Solved with PELT algorithm [3] 
with 𝑂 𝑛  complexity.

(2) Quantization
K-means clustering (of the 
means per segment).

We set the number of clusters 
𝐾  to the desired number of 
symbols 𝐴.

Replication of each symbol 
proportionally to its segment 
length.

(3) Distance
General edit distance between 
the symbolic representations 
with custom costs:

Substitution: Euclidean 
distance between the centroids 
of the symbols

Insertion/Deletion: max of 
substitution costs

Symbolization and distance 
measure for multivariate 

time series [2]. 𝑑!"#$ 
requires one parameter (the 
number of symbols A) and is 

composed of three steps:


