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Abstract
Time series data mining can be treated as an sub set of data 
mining and it is important in the fields of  economics, medical 
science, manufacturing segments, space technology etc.  In this 
paper we propose a new method for the pattern visualization. 
The multiple time-series problem of modeling and predicting 
simultaneous movements of a collection of time-sensitive 
variables that are related to each other has received much less 
attention.  The visualization technique we proposed is basically 
converts a physical action to a set of time variable sequential 
data. The key challenge is how to capture the multiple time 
series data simultaneously. Study revealed that the global 
and local models specially developed for multiple time-series 
prediction outperformed methods such as multiple linear 
regression and the multilayer perception that were developed 
for predicting single time series. 
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I. Introduction 
A time series is refereed to a continues set of data values which 
are observed on the basis of a fixed time frequency.  It is widely 
used in used in trade, economics, sociology, space science, 
medical science etc.  It plays a very important role in medical 
science also. Time sequence are created from any applications 
– that involves storing sensor inputs, or sampling values that 
changes over time.  It is a conman practice to maintain a log file 
in computer servers and even in a stand alone system to locate 
various hardware and software errors occurring at different 
time intervals. Today most of the operating systems permit 
recovery of the system on the basis of such logs maintained.  
Successful prediction of errors in a computer system offers the 
promise of enabling significantly improved system management.  
Large quantity of data is available from such systems and they 
gives us new opportunities and challenges for data mining.  
Systems are designed to generate events interdependently 
but most of the are correlated. The data is generated when 
recording operational processes or tracking corporate business 
metrics over a period of time. Analysis often shows that such 
data contains trends, correlations, or seasonal variations that 
need to be considered when planning and forecasting. The 
primary objective of time series analysis is to provide plausible 
explanations for data pattern changes. The two main goals of 
time series analysis are providing plausible explanations for 
data pattern changes and forecasting future values of data 
points that are being analyzed.

A. Events
A spontaneous occurrence of interest at given point of time.  

Fig. 1(a): Events

Fig. 1(b): Events

B. Stream of events
It is non-homogeneous collection of events.
Predicting the events in advance with some dependable amount 
of  reliability is the fundamental aim of time series analysis.

II. Few applications of time series data analysis and 
mining

Identifying companies with similar patterns of growth with • 
respect to a particular time-period.
Determining products with similar selling patterns during • 
particular seasons.
Determining stocks with similar movement in stock • 
prices.
Finding out weather a musical score is similar one of a set • 
of copyrighted scores.
Budgetary Analysis • 
Yield Projections • 
Process and Quality Control • 
Inventory Studies • 
Workload Projections • 
Utility Studies • 
Census Analysis • 
Finding portions of seismic waves that are not similar to • 
spot geological irregularities. 

To find out the correct offset of a query in a large database, a 
large sequential scan will require a number of such comparisons 
that is linear in the length of the database.  It implies that, given 
a query of length l and a dataset of length d, the search will 
have a time complexity of O(ld), or O(ld2) or worse.  For very lag 
databases this is not acceptable.
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III. Visualizing time-oriented data
Two disciplines that are seldom connected to time-oriented 
information are visual  explanations and visual storytelling. 
Although ubiquitously used in various forms in daily life, they 
are rarely considered for visualizing abstract information. Visual 
explanations are often used in manuals for home electronics, 
furniture assembly, car repair, and many more. Often, they are 
used to illustrate stepwise processes visually to an international 
audience to support the often poorly translated textual 
instructions. The stepwise nature conveys a temporal aspect 
and might also be applied to represent abstract information. 
Even older than everything we presented previously is the 
craft of storytelling, especially visual  storytelling, starting from 
caveman paintings and Egyptian hieroglyphs to picture books 
and comic strips. Time is the central thread that ties everything 
together in visual storytelling. Many interesting techniques 
and paradigms exist that might be applicable to visualization 
in general as well as to the representation of time-oriented 
information in particular. 

Fig. 2: Time series visualization 

IV. Modeling Time 
When modeling time in information systems, the goal is not to 
perfectly imitate the physical dimension time, but to provide 
a model that is best suited to reflect the phenomena under 
consideration and support the analysis tasks at hand. Time 
values can be mapped to a set of integers which enables 
quantitative modeling of time values (e.g., quantifiable 
temporal distances). Discrete time domains are based on a 
smallest possible unit (e.g., seconds or milliseconds as in UNIX 
time) and they are the most commonly used time models in 
information systems. Continuous time models are characterized 
by a possible mapping to real numbers, i.e., between any two 
points in time, another point in time exists. A more complex 
form of time domain organization is the so-called branching 
time. Here, multiple strands of time branch out and allow the 
description and comparison of alternative scenarios. This type 
of time supports decision making processes where only one 
of the alternatives will actually happen. 

V. Mapping of events into time series
Instead of encoding data to basic graphical primitives such as 
points, lines, or bars that are aligned with the time axis, one 
can also create fully fledged visual rep- resentations and align 
multiple thumbnails of them along the time axis 

Fig. 3: Time series

T= (t1 ,…,tm)

subseqence: 

C i= ( tp , …,t p+n− 1 )
n≤ m, 1≤ p≤ m− n+ 1

A. Time series database
Time is interpreted relatively rather than absolutely. Practically, 
there are two options for mapping time: the mapping of time 
to space and the mapping of time to time. When speaking of a 
mapping from time to space, we mean that time and data are 
represented in a single coherent visual representation. This 
representation does not automatically change over time, which 
is why we call such visualizations of time-oriented data static. 
In contrast to that, dynamic representations utilize the physical 
dimension of time to convey the time dependency of the data, 
that is, time is mapped to time. This results in visualizations 
that change over time automatically . Note that the presence 
or absence of interaction facilities to navigate in time has no 
influence on whether a visualization approach is categorized 
as static or dynamic. 
Multidimensional data, that is, data with more independent 
variables than just the dimension of time, are hard to visualize 
in 2D without introducing overlap and visual clutter. Particularly, 
data with a spatial frame of reference can benefit from the 
additional dimension available in a 3D presentation space. 

Fig. 4: Time mapping to 3D

Three-dimensional helices represent time axes for individual 
regions of a map and associated data are encoded by color. 
Corresponding to our natural perception of time, we mostly 
consider time as proceeding linearly from the past to the future, 
i.e., each time value has a unique predecessor and successor. 
However, periodicity is very common in all kinds of data, for 
example seasonal variations, monthly averages, and many 
more. In a cyclic organization of time, the domain is composed 
of a set of  recurring time values (e.g., the seasons of the 
year). Hence, any time value A is preceded and  succeeded at 
the same time by any other time value B (e.g., winter comes 
before summer, but winter also succeeds summer). In order to 
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enable meaningful temporal relationships in cyclic time, Frank 
(1998) suggests the use of the relations immediately before 
and immediately Periodic time-oriented data in this sense 
includes both strictly cyclic data and serial periodic data. 

Fig. 5: Linear time. Time proceeds linearly from past to 
future

Fig. 6: Cyclic time. Set of recurring time values such as the 
seasons of the year

VI. Mining in time series data
In general, data mining and knowledge discovery are commonly 
defined as the applic-  tion of algorithms to extract useful 
structures from large volumes of data, where knowledge 
discovery explicitly demands that knowledge be the end product 
of the analytical calculat-  tions.
A variety of concepts and methods are involved in achieving 
this goal, including data- bases, statistics, artificial intelligence, 
neural networks, machine learning, information retrie- val, 
pattern recognition, data visualization, and high-performance 
computing. 
Temporal analysis and temporal data mining are especially 
concerned with extracting useful information from time-oriented 
data. Sequences of activities in temporal data analysis

A. Classification
Given a predefined set of classes, the goal of classification is 
to determine which class a dataset, sequence, or subsequence 
belongs to. Applications such as speech recognition and gesture 
recognition apply classification to identify specific words spoken 
or interactions performed. 

B. Clustering
It is concerned with grouping data into clusters based on 
similarity, where the similarity measure used is a key aspect 
of the clustering process. In the context of time-oriented data, 
it makes sense to cluster similar time-series or subsequences 
of them. 

C. Search & retrieval
This task encompasses searching for a priori specified queries in 
possibly large volumes of data. This is often referred to as query-

by-example. Search & retrieval can be applied to locate exact 
matches for an example query or approximate matches. 
Pattern discovery - While search & retrieval requires a predefined 
query, pattern discovery is concerned with automatically 
discovering interesting patterns in the data (without any a 
priori assumptions). The term pattern usually covers a variety 
of meanings, including sequential pattern, periodic pattern, 
but also temporal association rules. In a sense, a pattern can 
be understood as a local structure in the data or combinations 
thereof. 

D. Prediction
The goal is to infer from data collected in the past and present 
how the data will evolve in the future. To achieve this goal one 
first has to build a predictive model for the data. 

VII. Time series visualization using Gantt Chart 
Planning activities, people, and resou-rces is a task that is 
particularly important in the field of project management. One 
of the  common visualization techniques used for such tasks 
are Gantt charts. This kind of representation was originally 
invented by Gantt (1913) who  studied the order of steps in 
work processes. Mainly work tasks with their temporal location 
and duration as well as  milestones are depicted. The tasks are 
displayed as a textual list in the left part of the diagram and 
might be augmented by additional textual  information such 
as resources, for example.  Related tasks can be grouped to 
form a hierarchy, which is reflected by indentation in the task 
list. For displaying the position and duration of tasks in time, 
timelines are drawn at the corresponding vertical position of 
the task list.

Fig. 7: Gantt chart visualisation method for time series

VIII. Conclusion and future works
This paper proposed few new models for the visualization and 
representing time – series data. We propose to visualize time 
series data based on data point importance. By doing in this 
way, time series can be displayed progressively and in different 
resolutions without losing the salient points. The event or an 
action has been converted into a set of numeric values in the 
continues form. Instead of representing a time series by SAX, 
a time series is converted to symbol string based on the data 
point importance. For future works, we intend to exploit this new 
method to resolve some important time series applications, 
especially the quasi-periodic ones. 
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The advantages of the proposed approaches include: 
1. Discovering both frequently appearing and surprising 
patterns across different resolutions.
2. Preserving the overall shape of the time series patterns 
even they are warped, and surprising patterns across different 
resolutions.
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