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Abstract- Big Data is tremendously large data sets
that may be evaluated computationally to reveal
patterns, trends, and associations, specially relating
to human behavior and interactions. Simply large
volume of data analyzed and the visuals can vary
based on the analyzing aspect in related to their
dimensions. The tremendous increase in volume of
data day by day makes data visualization an essential
part of research. Recently more number of tools is
available for data visualizing process. In this paper,
a detailed study about big data, data visualization,
techniques and tools are discussed.

Index Terms— Big Data, Big Data Analytics, Data
Visualization, Visual Analytics,

I INTRODUCTION

The rate of data growth over years is amazing:
according to Science Daily, a full 90% of all the data
in the world has been generated over the last two years
[1]. All of this represents a real tsunami and requires a
paradigmatic shift respect to the past as for theories,
technologies or approaches in data management and
more attention to survive it [2].

In the Big Data, scientists need not construct a
complex model and explain its rules through complex
logic-based languages. However the only need is to
tune statistical analysis or machine learning
techniques to get more insights from them, and very
quickly. A study by the Economic Times suggests that
large organizations using Big Data analytics
outperform competitors, who do not utilize this [3].

The challenges that the Big Data imperative [4]
imposes to data management severely impact on data

visualization.

The “bigness” of large data sets and their complexity
in term of heterogeneity contribute to complicate the
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representation of data [5] [6], making the drawing
algorithms quite complex.

Big

Data Veracity

Figure : Big Data

The Infographics become Infonomic, a composite
term between the term Information and Economics
that wield information as a real asset, a real
opportunity to make business and to discover the
world [7].

The paper is structured as follows. The second section
presents the techniques in visual data representation
and the third section introduces the factors that
influence data visualization choices. The fourth
section describes about the types of data visualization
whereas the fifth section describes about visualization
tools for big data. Finally, the last section draws the
conclusions, summarizing the major findings.

1. TECHNIQUES IN VISUAL DATA
REPRESENTATION

Data can be represented in different forms like simple
line diagrams, bar graphs, tables, matrices etc. Some
visual techniques are generally used for presentation
of data are as follows.
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2.1 Isoline — It is basically a 2D data representation of
a curved line that generally transfers constantly on the
surface of the graph, the plotting of line generally
drawn on the basis of data arrangement instead of data
visualization [8].

2.2 Isosurface — It is a 3D representation of an Isoline.
Isosurface are designed to present points that are
bound by a constant value in a volume of space i.e. in
a domain that covers 3D space [9].

2.3 DVR (Direct Volume Rendering) In this method
we can obtain a 2D projection for a 3D data set and it
is very clear and transparent in visualization process
[10].

2.4 Streamline — It is a field that is generated from the
description of velocity vector field of the data flow. It
is now-a-days widely used in data visualization
process [11].

2.5 Map: It is generally used to represent the location
of different areas of a country. It is generally drawn on
a plain surface. Google maps are widely used for data
visualization. Now -a-days it is widely used for
finding the location in different domains of country
[12], [13].

2.6 Venn Diagram : Generally it is used to represent
the logical relations that is existing in between finite
collection of sets and Venn diagram generally are of
many types i.e intersection of two sets and union of
two sets etc [14]

In the above section the paper has described number
of ways by which the data can be visualized which are
in the form of 1D,2D or in 3D, hence in the below
section the paper has described different types of data
visualization.

Ill.  FACTORS THAT INFLUENCE DATA
VISUALIZATION CHOICES

3.1 Audience. It’s important to adjust data
representation to the target audience. If it’s end
customers who browse through their progress in a
fitness app, then simplicity is the key. On the other
hand, if data insights are intended for researchers or
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experienced decision-makers, you can and often
should go beyond simple charts.

3.2 Content. The type of data determines the tactics.
For example, if it’s metrics that changes over time, you
most probably will use line charts to show the
dynamics. To show the relationship between two
elements you will use a scatter plot. In turn, bar charts
are perfect for comparison analysis.

3.3 Context. You may use different approaches to the
way your graphs look and therefore read depending on
the context. To emphasize a certain figure, for
example serious profit growth compared to other
years, you may want to use the shades of one color and
pick the bright one for the most significant element on
the chart. On the contrary, to differentiate elements,
you’ll use contrast colors.

3.4 Dynamics. There are various types of data, and
each of it implies a different rate of change. For
example, financial results can be measured monthly or
yearly, while time series and tracking data is
constantly changing. Depending on the type of change,
you may consider dynamic representation (steaming)
or a static visualization.

3.5 Purpose. The goal of data visualization also
has serious influence on the way it is implemented. In
order to make a complex analysis of a system or
combine different types of data for a more profound
view, visualizations are compiled into dashboards with
controls and filters. However, dashboards are not
necessary to show a single or occasional data
insight.[15]

IV.  TYPES OF DATA VISUALIZATION

Data visualization can be done in different ways that
the paper has described in the above in this section
various data visualization techniques will be
discussed.

4.1 Multidimensional data visualization- In this
approach numerous data are generally used to
represent the data. Generally pie charts, histograms,
bar charts etc are generally used to multidimensional
data visualization. Google charts tool is used to create
multidimensional data visualization.

ICONIC RESEARCH AND ENGINEERING JOURNALS 46



© JAN 2020 | IRE Journals | Volume 3 Issue 7 | ISSN: 2456-8880

4.2 Network Data Visualization- This approach is
generally used to represent the relations that are too
complex in the form of hierarchies. Some of the basic
tools used for network data visualization are hive plot,
Pajek, Gephi, NodeXL etc.

4.3 2D/3D standard figure- This may be implemented
as bars, line graphs, various charts, etc. The main
drawback of this type is the complexity of the
acceptable visualization for complicated data
structures [16].

4.4 Geometric transformations- This technique
represents information as scatter diagram. This type is
geared towards a multi-dimensional data set’s
transformation in order to display it in Cartesian and
non-Cartesian geometric spaces. This class includes
methods of mathematical statistics [17].

4.5 Display icons- Ruled shapes (needle icons) and
star icons. Basically, this type displays the values of
elements of multidimensional data in properties of
images. Such images may include human faces,
arrows, stars, etc. Images can be grouped together for
holistic analysis. The result of the visualization is a
texture pattern, which varies according to the specific
characteristics of the data [18].

4.6 Methods focused on the pixels- Recursive
templates and cyclic segments. The main idea is to
display the values in each dimension into the colored
pixel and to merge some of them according to specific
measurements Since one pixel is used to display a
single value, therefore visualization of large amounts
of data can be reachable with this methodology [19].

4.7 Hierarchical images- Tree maps and overlay
measurements . These type methods are used with the
hierarchical structured data. [20].

However there are number of data visualization
techniques are present. These are the some of the
techniques described in the above.

V. VISUALIZATION TOOLS FOR BIG DATA
5.1 Dygraphs

Dygraphs is a fast, versatile open source JavaScript
charting library .1t is highly personalized and designed
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to interpret dense data sets, it works in all browsers and
it can be zoomed on mobile and tablet devices. Few
characteristics of Dygraphs they are used to handle
huge datasets, highly customizable; highly compatible
and they give strong support for error bar or
confidence interval. Dygraph chart is displayed in
figure 1 [21].
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Figure 1 Dygraphs

5.2 ZingChart

ZingChart is a powerful charting library and they have
ability to create charts dashboards and infographics. It
is featured with -rich API set that allow user to built
interactive Flash or HTML5 charts. It provide
hundreds of chart variation and many methods For
Example Bar, Scatter, Radar, Piano, Gauge, Sparkline,
Mixed, Rank flow and word cloud. Figure 2 shows
Zing chart.[22]
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Figure 2 ZingChart

5.3. Polymaps

Polymaps is a free java script charting library for
image and vector- tiled maps using Scable Vector
Graphics  (SVG).They provide dynamic and
interactive maps in web browsers. Complex data sets
can be visualized using polymaps and offers multi-
zoom functionality. The characteristics of polymaps
are it uses Scalable Vector Graphics (SVG) and the
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Basic CSS rules are used and its imagery in spherical
Mercator tile format. Figure 3 shows the layout of
Polymaps. [22]

Figure 3 Polymaps

5.4. Timeline

Timeline is a different tool which delivers an effective
and interactive timeline that responds to the user's
mouse, it delivers lot of information in a compressed
space.

Figure 4 Timeline

Each element can be clicked to reveal more in-depth
information; it gives a big-picture view with full detail.
Timeline is demonstrated in figure 4. [22]

5.6 Modest Maps

Modest Maps is a lightweight, simple mapping data
visualization tool for web designers.
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Figure 5 Modest Maps

It has highest performance and compatibility with new
technology and has well designed codes which are
tested and deployed widely. Modest Map is given in
figure 5 [22]. There are various tools are present for
big data visualization and present the best analysis
result but in the paper some of them are discussed in
the above section.

VI. CONCLUSION

To implement Big data analytics needs improvised
and advanced tools and methods. All the organizations
are unable to buy the domains which are important for
data analysis due to economic and infrastructural
constraints. So in order to solve the requirement of
advanced tools and technologies, open source data
visualization tools are used for analyzing the big data.
The tools are more secure and provide the exact results
after analysis of big data.
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