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DATA VISUALIZATION –INTRODUCTION  
 

In simple words, data visualization is a graphical representation of any data or information. 

Visual elements such as charts, graphs, and maps are the few data visualization tools that 

provide the viewers with an easy and accessible way of understanding the represented 

information. In this world governed by Big Data, data visualization enables you or decision-

makers of any enterprise or industry to look into analytical reports and understand concepts 

that might otherwise be difficult to grasp. 

Why is data visualization important? 

By now, you would have understood how data visualization simplifies the way information is 

presented. However, is that the only power of data visualization? Not really. As the world is 

changing, the need for information is changing as well. Here are a few benefits of data 

visualization: 

● Easily, graspable information – Data is increasing day-by-day, and it is not wise for 

anyone to scram through such quantity of data to understand it. Data visualization comes 

handy then. 

● Establish relationships – Charts and graphs do not only show the data but also 

established co-relations between different data types and information. 

● Share – Data visualization is also easy to share with others. You could share any 

important fact about a market trend using a chart and your team would be more 

receptive about it. 

● Interactive visualization – today, when technological inventions are making waves in every 

market segment, regardless of big or small, you could also leverage interactive visualization 

to dig deeper and segment the different portions of charts and graphs to obtain a more 

detailed analysis of the information being presented. 

● Intuitive, personalized, updatable – Data visualization is interactive. You could click on it 

and get another big picture of a particular information segment. They are also tailored 

according to the target audience and could be easily updated if the information modifies.  

What are Data Visualization examples? 

What better way to understand data visualization, if not with examples? Here are a few for 

your reference: 

● Government Budget – Government budgets are always tough to understand as they number 

and more numbers. A recent example is a colour-coded treemap that was designed by The 

White House during Barack Obama‘s presidency, which visually broke down the US‘s 2016 

the budget for better understanding and put government programs in context.  

● World population – How would you present the world population along with their density? 

Simple, by visual representation. A world map showing the population density is another 

https://www.mygreatlearning.com/blog/introduction-to-data-visualisation-why-is-it-important/
https://www.mygreatlearning.com/blog/5-big-data-analytics-skills-will-boost-salary/


data visualization example. 

● Profit and loss – Business companies often resort to pie charts or bar graphs showing their 

annual profit or loss margin. 

● Films and dialogues – Out of many characters in the film who will have how many 

dialogues? Data visualization is the answer here. The makers of popular sitcom ‗FRIENDS‘ 

used a pie chart during shooting to ensure that every six characters have an equal number of 

jokes and dialogues. 

● Anscombe‘s quartet – It is one of the most well-known and popular, which has four data 

sets of identical descriptive statistics, but they appear different when graphed.  

All of these four data sets have different distributions and consists of 11 points  

marked on x and y-axis. 

Categories of Data Visualization ; 
Data visualization is very critical to market research where both numerical and categorical data 

can be visualized that helps in an increase in impacts of insights and also helps in reducing risk 

of analysis paralysis. So, data visualization is categorized into following categories : 

 

Figure – Categories of Data Visualization 

 

 

 

1. Numerical Data : 
Numerical data is also known as Quantitative data. Numerical data is any data where data 

generally represents amount such as height, weight, age of a person, etc. Numerical data 

visualization is easiest way to visualize data. It is generally used for helping others to digest 

large data sets and raw numbers in a way that makes it easier to interpret into action. 

Numerical data is categorized into two categories : 

 Continuous Data – 
It can be narrowed or categorized (Example: Height measurements). 

 Discrete Data – 
This type of data is not ―continuous‖ (Example: Number of cars or children‘s a household 

has). 



The type of visualization techniques that are used to represent numerical data visualization is 

Charts and Numerical Values. Examples are Pie Charts, Bar Charts, Averages, Scorecards, 

etc. 

2. Categorical Data : 
Categorical data is also known as Qualitative data. Categorical data is any data where data 

generally represents groups. It simply consists of categorical variables that are used to 

represent characteristics such as a person‘s ranking, a person‘s gender, etc. Categorical data 

visualization is all about depicting key themes, establishing connections, and lending context. 

Categorical data is classified into three categories : 

 Binary Data – 
In this, classification is based on positioning (Example: Agrees or Disagrees). 

 Nominal Data – 
In this, classification is based on attributes (Example: Male or Female). 

 Ordinal Data – 
In this, classification is based on ordering of information (Example: Timeline or 

processes). 

The type of visualization techniques that are used to represent categorical data is Graphics, 

Diagrams, and Flowcharts. Examples are Word clouds, Sentiment Mapping, Venn Diagram, 

etc. 

 

 

 

The Context of Data Visualization 
 

The ability to take data—to be able to understand it, to process it, to extract value from it, to 

visualize it, to communicate it—that's going to be a hugely important skill in the next decades. 

Data visualization is not new; the visual communication of data has been around in various 

forms for hundreds and arguably thousands of years. Popular methods that still dominate the 

boardrooms of corporations across the land—the line, bar, and pie charts—originate from the 

eighteenth century. 

Catalyzed by powerful new technological capabilities as well as a cultural shift towards greater 

transparency and accessibility of data, the field has experienced a rapid growth in enthusiastic 

participation. 

Where once the practice of this discipline would have been the preserve of specialist statisticians, 

engineers, and academics, the globalized field that exists today is a very active, informed, 

inclusive, and innovative community of practitioners pushing the craft forward in fascinating 

directions. The following image shows a screenshot of the OECD 'Better Life Index', comparing 



well-being across different countries. This is just one recent example of an extremely successful 

visual tool emerging from this field. 

 

 

 Image from "OECD Better Life Index" (http://oecdbetterlifeindex.org), created by 

Moritz Stefaner 

 

 

 

 

 Data visualization is the multi-talented, boundary-spanning trendy kid that has seen many 

esteemed people over the past few years, such as Hal Varian, forecasting this as one of the 

next big things. 

Anyone considering data visualization as a passing fad or just another vacuous buzzword is 

short-sighted; the need to make sense of and communicate data to others will surely only 

increase in relevance. However, as it evolves from the next big thing to the big thing, the field is 

at an important stage of its diffusion and maturity. Expectancy has been heightened and it does 

http://oecdbetterlifeindex.org/


have a certain amount to prove; something concrete to deliver beyond just experimentation and 

constant innovation. 

 

 

 

Visualization as a discovery tool 

Through visualization, we are seeking to portray data in ways that allow us to see it in a new 

light, to visually observe patterns, exceptions, and the possible stories that sit behind its raw 

state. This is about considering visualization as a tool for discovery. 

A well known demonstration that supports this notion was developed by noted statistician 

Francis Anscombe (incidentally, brother-in-law to Tukey) in the 1970s. He compiled 

an experiment involving four sets of data, each exhibiting almost identical statistical properties 

including mean, variance, and correlation. This was known as "Anscombe's quartet". 

 

Ask yourself, what can you see in these sets of data? Do any patterns or trends jump out? 

Perhaps the sequence of eights in the fourth set? Otherwise there's nothing much of interest 

evident. 

So what if we now visualize this data, what can we see then? 

 



 

 

 

 

 



The bedrock of visualization knowledge 

Data visualization is not easy. Let's make that clear from the start. It should be genuinely viewed 

as a craft. It is a unique convergence of many different skills and requires a great deal of practice 

and experience, which clearly demands time and patience. 

 

This multi-disciplinary recipe unquestionably makes it a challenging subject to 
master but equally provides an exciting proposition for many. This is 
evidenced by the field's popular participation, drawing people from many 
diverse backgrounds. 

If we look at this subject convergence at a more summary level, data 
visualization could be described as an intersection of art and science. 
This combination of creative and scientific perspectives represents a delicate 
mixture. Achieving an appropriate balance between these contrasting 
ingredients is one of the fundamental factors that will determine the success 
or failure of a designer's work. 

The art side of the field refers to the scope for unleashing design flair and 
encouraging innovation, where you strive to design communications that 
appeal on an aesthetic level and then survive in the mind on an emotional 
one. Some of the modern-day creative output from across the field is 
extraordinary and we'll see a few examples of this throughout the chapters 
ahead. 

The science behind visualization comes in many shapes. I've already 
mentioned the presence of computer science, mathematics, and statistics, but 
one of the key foundations of the subject comes through an understanding of 
cognitive science and in particular the study of visual perception. This 
concerns how the functions of the eye and the brain work together to process 
information as visual signals. 

One of the other most influential founding studies about visual perception 
emerged from the Gestalt School of Psychology in the early 1900s, 
specifically in the shape of the Laws of Perceptual Organization 
(http://www.interaction-
design.org/encyclopedia/data_visualization_for_human_perception.html). 

http://www.interaction-design.org/encyclopedia/data_visualization_for_human_perception.html
http://www.interaction-design.org/encyclopedia/data_visualization_for_human_perception.html


These laws provide an organized understanding about the different ways our 
eyes and brain inherently and automatically form a global sense of patterns 
based on the arrangement and physical attributes of individual elements. 

Here, we can see two visual examples of Gestalt Laws. 

On the left-hand side is a demonstration of the "Law of Similarity". This shows 
a series of rows with differently shaded circles. When we see this our visual 
processes instantly determine that the similarly shaded circles are related and 
part of a group that is separate and different to the non-shaded rows. We don't 
need to think about this and wait to form such a conclusion; it is a preattentive 
reaction. 

 

Images republished from the freely licensed media file repository Wikimedia Commons, 
source: http://en.wikipedia.org/wiki/File:Gestalt_similarity.svg and http://en.wikipedia.org/wiki/File:Gestalt_

proximity.svg 

On the right-hand side is a demonstration of the "Law of Proximity". The 
arrangement of closely packed-together pairs of columns means we assume 
these to be related and distinct from the other pairings. We don't really view 
this display as six columns, rather we view them as three clusters or sets. 

At the root of visual perception knowledge is the understanding that our visual 
functions are extremely fast and efficient processes whereas our cognitive 
processes, the act of thinking, is much slower and less efficient. How we 
exploit these attributes in visualization has a significant impact on how 
effectively the design will aid interpretation. 

http://en.wikipedia.org/wiki/File:Gestalt_similarity.svg
http://en.wikipedia.org/wiki/File:Gestalt_proximity.svg
http://en.wikipedia.org/wiki/File:Gestalt_proximity.svg
http://en.wikipedia.org/wiki/File:Gestalt_proximity.svg


Consider the following examples, both portraying analysis of the placement of 
penalties taken by soccer players. 

When we look at the first image, the clarity of the display allows us to instantly 
identify the football symbols, their position, and their classifying color. We 
don't need to think about how to interpret it, we just do. Our thoughts, instead, 
are focused on the consequence of this information: what do these patterns 
and insights mean to us? If you're a goalkeeper, you'll be learning that, in 
general, the penalty taker tends to place their shots to the right of the goal. 

 

Image republished under the terms of "fair use", source: http://www.facebook.com/castrolfootball 

By contrast, this second display's attempt to portray the same type of data 
presentation causes significant visual clutter and confusion. Rather than using 
a simple and relatively blank image like the previous one, this display includes 
strong colors and imagery in the background. The result is that our eyes and 
brain have to work much harder to spot the footballs and their colors because 
the data layer has to compete for attention with the background imagery. We 
are therefore unable to rely on the capabilities of our preattentive visual 
perception (determined by the Law of Similarity) because we cannot easily 
perceive the shapes and their attributes representing the data. This delays our 
interpretative processes considerably and undermines the effectiveness and 
efficiency of the communication exchange. 

http://www.facebook.com/castrolfootball


 

 

 

Defining data visualization 

Data visualization is the graphical representation of information and data. By using visual 

elements like charts, graphs, and maps, data visualization tools provide an accessible way to see 

and understand trends, outliers, and patterns in data. 

In the world of Big Data, data visualization tools and technologies are essential to analyze 

massive amounts of information and make data-driven decisions. 

 
 

https://www.tableau.com/data-insights/reference-library/visual-analytics
https://www.tableau.com/data-insights/reference-library/visual-analytics
https://www.tableau.com/data-insights/reference-library/visual-analytics


It is important now to consider a definition of data visualization. To do this, we 

first need to consider the main agents involved in the exchange of information; 

namely, the messenger, the receiver, and the message. The relationship 

between these three is clearly very important, as this illustration explains: 

 

 

On one side we have a messenger looking to impart results, analysis, 

and stories. This is the designer. On the other side, you have the receiver of the 

message. These are the readers or the users of your visualization. The 

message in the middle is the channel of communication. In our case this is the 

data visualization; a chart, an online interactive, a touch screen installation, or 

maybe an infographic in a newspaper. This is the form through which we 

communicate to the receiver. 

 

The task for you as the designer is to put yourself in the shoes of the reader. 
Try to imagine, anticipate, and determine what they are going to be seeking 
from your message. What stories are they seeking? Is it just to learn 
something new or are they looking for persuasion, something with more 
emotional impact? This type of appreciation is what fundamentally shapes the 
best practices in visualization design: considering and respecting the needs of 
the reader. 

The important point is this: to ensure that our message is conveyed in the 
most effective and efficient form, one that will serve the requirements of the 



receiver, we need to make sure we design (or "encode") our message in a 
way that actively exploits how the receiver will most effectively interpret (or 
"decode") the message through their visual perception capabilities. 

From this illustration we can form the following definition to clarify, at this early 
stage, what we mean by data visualization: 

The representation and presentation of data that exploits our visual perception 
abilities in order to amplify cognition. 

Let's take a closer look at the key elements of this definition to clarify its 
meaning; these are as follows: 

 

 The representation of data is the way you decide to depict data 
through a choice of physical forms. Whether it is via a line, a bar, a 
circle, or any other visual variable, you are taking data as the raw 
material and creating a representation to best portray its attributes. We 
will cover this aspect of design much more in Chapter 4, Conceiving and 
Reasoning Visualization Design Options and Chapter 5, Taxonomy of 
Data Visualization Methods. 

 The presentation of data goes beyond the representation of data and 
concerns how you integrate your data representation into the overall 
communicated work, including the choice of colors, annotations, and 
interactive features. Similarly, this will be covered in depth in Chapter 4,  

 

 

 

Visualization skills for the masses 

https://ebookreading.net/view/book/EB9781787129764_33.html
https://ebookreading.net/view/book/EB9781787129764_41.html
https://ebookreading.net/view/book/EB9781787129764_33.html


 

visualization has become both a problem and an opportunity for the masses, 
which makes the importance and dissemination of effective practice a key 
imperative. 

The quote from Stephen Few will resonate with many of you reading this. If 
you were to ask yourself "Why do I design visualizations in the way I do?", 
what would be your answer? Think about any chart or graphic you produce to 
communicate information to others. How do you design it? What factors do 
you take into account? Perhaps your response would fall in to one or more of 
the following: 

 You have a certain design style based on personal taste 
 You just play around until something emerges that you instinctively like 

the look of 
 You trust software defaults and don't go beyond that in terms of 

modifying the design 
 You have limited software capabilities, so you don't know how to modify 

a design 
 You just do as the boss tells you—"can you do me some fancy charts?" 

For many people, the idea of a conscious data visualization design technique 
isquite new. The absence of any formal coaching, at almost any level of 
education, in the techniques of visualization means until you become aware of 
the subject, you have probably never even thought about your 
visualization design approach. 

Before discovering this subject, my own approach to presenting data was 
certainly not informed by any training or prior knowledge. I'd never even 
thought about it. Taste and gut-feel were my guiding principles alongside a 
perceived need to show off technical competencies in tools like Excel. Indeed, 
I'd like to take this opportunity to apologize for much of my 
graphical output between 1995 and 2005 where striking gradients and 
"impressive" 3D were commonplace. The thing is, as I've just said, I didn't 
realize there was a better way; it simply wasn't on my radar. 

In some respects, the reliance on instinct, playing about with solutions that 
seem to work fine for us, can suffice for most of our needs. However, these 
days, you often hear the desire being expressed to move beyond devices like 
the bar chart and find different creative ways to communicate data. 



While it is a perfectly understandable desire, just aiming for something 
different (or even worse, something "cool") is not a good enough motive in 
itself. 

If we want to optimize the way we approach a data visualization design, 
whether it be a small, simple chart or a complicated interactive graphic, we 
need to be better equipped with the necessary knowledge and appreciation of 
the many design and analytical decisions we need to make. 

As suggested previously, instinct and taste have got us so far but to move on 
to a whole new level of effectiveness, we need to understand the 
key design concepts and learn about the creative process. This is where the 
importance of a methodology comes in. 

 

 

The data visualization methodology 

The design methodology described in this book is intended to be portable to 
any visualization challenge. It presents a sequence of important analytical 
and design tasks and decisions that need to be handled effectively. 

As any fellow student of Operational Research (the "Science of Better") will 
testify, through planning and preparation, and the development and 
deployment of strategy, complex problems can be overcome with greater 
efficiency, effectiveness, and elegance. Data visualization is no different. 

Adopting this methodology is about recognizing the key stages, 
considerations, and tactics that will help you navigate smoothly through your 
visualization project. 



 

 



 

Remember, though, design is rarely a neat, linear process and indeed some 
of the stages may occasionally switch in sequence and require iteration. It is 
natural that new factors can emerge at any stage and influence alternative 
solutions, so it is important to be open-minded and flexible. Things might need 
to be revisited, decisions reversed, and directions changed. What we are 
trying to do, where possible, is find the best path through the minefield 
of design choices. 

Some may feel uncomfortable at the prospect of following a process to 
undertake what is fundamentally an iterative, creative design process. But I 
would argue everyone should find value from working in a more organized 
and sequenced way especially if it helps to reduce inefficiency and wasted 
resource. 



The design challenges involved in data visualization are predominantly 
technology related; the creation and execution of a visualization design will 
typically require the assistance of a variety of applications and programs. 
However, the focus of this methodology is intended to be technology-neutral, 
placing an emphasis on the concepting, reasoning, and decision-making. 

The variety, evolution, and generally fragmented nature of software in this 
field (there is no single tool that can do everything) highlights the extra 
importance of reasoned decision-making, regardless of the richness and 
power individual solutions can offer. 

Another key point to remark on is to emphasize, if it wasn't already clear, that 
data visualization is not an exact science. There is rarely, if ever, a single right 
answer or single best solution. It is much more about using heuristic methods 
to determine the most satisfactory solutions. 

On that note, the content of the methodology intentionally avoids any sense 
of dogmatic instruction, preferring to focus on guidelines over explicit rules; 
sometimes an ounce of chaos, a certain license to experiment, a leaning on 
instinct, and a sense of randomness can spark greater creativity and 
serendipitous discovery. 

The methodology is intended to be adopted flexibly, based on your own 
judgment and discretion, by simply laying out all the important things you need 
to take into account and proposing some potential solutions for different 
scenarios. 

Finally, as I stressed with my definition of the subject earlier, I'm not 
suggesting this is a ground-breaking new take on the creative process. It is 
merely a personal interpretation based on experience and also exposure to 
the many brilliant people out there who share their own design narratives. It is, 
though, consistent with how most established observers of the subject would 
recommend you undertake this task. Moreover, it is an approach that I 
fundamentally believe works and it has genuinely helped me improve my own 
work since I've adopted it more deliberately, allowing me to cut through 
projects with the efficiency and elegance I've always yearned for. 

 

 



Visualization design objectives 

Before we launch in to the first stages of the methodology in Chapter 
2, Setting the Purpose and Identifying Key Factors, it is important to 
acknowledge a handful of key, overriding design objectives that should 
provide you with a framework to test your progress and the suitability of 
your design decisions. 

Whereas the methodology will introduce a number of key thoughts 
and decisions at each stage of the process, these objectives transcend any 
individual step and highlight the intricate issues you have to handle throughout 
your process. 

The key objectives are as follows: 

1. Strive for form and function  

2. Creating accessibility through intuitive design  

3. Never deceive the receiver 

 

Strive for form and function 

The following is a quote from Frank Lloyd Wright: 

"Form follows function—that has been misunderstood. Form and function should be 

one, joined in a spiritual union." 

The first objective brings us immediately face-to-face with the age-old debate of form 

versus function or style over substance. As Frank Lloyd Wright proposed, all the way 

back in 1908, these are aspects of design that should be combined and brought 

together in harmony, not at the sacrifice of one or the other. There's room and a need 

for both. 

It is a very difficult balancing act to achieve, as I've already alluded to in the 

discussion about art and science, but our aim should be to hit that sweet-spot where 

something is aesthetically inviting and functionally effective. 

https://ebookreading.net/view/book/EB9781787129764_21.html
https://ebookreading.net/view/book/EB9781787129764_21.html
https://ebookreading.net/view/book/EB9781787129764_21.html


The designer and author Don Norman 

(http://www.jnd.org/dn.mss/emotion_design.html) talks about how we're more 

tolerant about things that are attractive and more likely to want them to perform well. 

Indeed, there is a school of thought that suggests how we think cannot be separated 

from how we feel. 

Norman goes on to describe how well-executed aesthetics can naturally create 

favorable emotional and mental responses, but emotional affection can also come 

from the experience of good usability and the accomplishment of insight. 

Fundamentally, attractive form enhances function and the function portrays beauty 

through its effect. 

Throughout this book, we will see examples of designs that have succeeded in 

creating elegance in form and in function. The following image is taken from 

an animated wind map developed by Fernanda Viégas and Martin Wattenberg. It is a 

beautiful piece of work, exceptionally well designed and executed but it also serves its 

purpose as a way of informing users about the wind patterns, strength, and directions 

occurring across the United States. This is form and function in spiritual union: 

 

Image from "Wind Map" (http://hint.fm/wind/) created by Fernanda Viégas and Martin Wattenberg 

The general advice, especially for beginners, is to initially focus on securing the 

functional aspects of your visualization. First, try to achieve the foundation of 

something that informs—that functions—before exploring the ways of enhancing its 

http://www.jnd.org/dn.mss/emotion_design.html
http://hint.fm/wind/


form. The simplest analogy would be build the house before decorating it, but I 

wouldn't want to create too much separation between the two as they are often 

intrinsically linked. Over time, you will be much more confident and capable of 

synthesizing the two demands in harmony. We shall discuss this in 

more depth in Chapter 4, Conceiving and Reasoning Visualization Design Options. 

 

 

 

 

https://ebookreading.net/view/book/EB9781787129764_33.html


 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



Purpose of DV PROJECT : 
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VISUALIZATION FUNCTION AND TONE: 
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Pragmatic and analytical  



 

 

 



 

 



 

 



 

 

 



 

 

 



 

 



 

 

 

 

 



 

Conceiving and Reasoning 
Visualization Design Options 

So far the focus of our attention has been on the uncelebrated but vital 
preparatory and scoping stages of the data visualization methodology. We 
have established the purpose of our design and the key factors surrounding 
the project have been identified and weighed-up. We have also acquired and 
prepared our data and begun exploring it to identify the key data stories and 
analytical slices around which we may form our editorial focus. 

 

These contextualizing activities are often neglected because they are 
understandably deemed not as fun as the design stage. Yet, they will save 
you time and pain, helping your work to proceed more efficiently by avoiding 
blind alleys and creative misjudgments. 

 

In this chapter, we will be taking a forensic look at the many design choices 
involved in the process of establishing an effective visualization solution. We 
will tackle these choices by working through the anatomy of a 
visualization design, separating our thoughts into the complementary 
dimensions of the representation and presentation of data. 

For rookie and experienced designers alike, the framework 
of design considerations outlined here should help you 
successfully navigate through the creative challenges and opportunities you 
are facing. 

Data visualization design is all 
about choices 

To frame this discussion, do a quick image search in Google for the term "data 

visualization" and scroll through the first few screens. You will see just a snapshot of 

evidence of the innumerable variety of ways in which you can represent data. Some 



are good, some are bad. Some are really bad. Some shouldn't even be connected with 

the term data visualization. 

Additionally, have a glance through the collection of submissions uploaded on to sites 

that run some of the main data visualization design contests (for 

example, www.visualizing.org, www.infobeautyawards.com). Choose a particular 

contest and explore the spectrum of proposed solutions, all typically emerging from 

the same dataset and responding to the same brief. 

What can we learn from this? What does this evidence of the variety of ways in which 

people interpret visualization design challenges reveal to us? 

The first thing to say is that there is never a single path towards a "best" solution. The 

inherent creativity and individualism of design work ensures that. An idealistic desire 

for a single and simple set of rules to achieve a guaranteed effective solution is simply 

unreasonable due to the many different factors that will shape the scope and intention 

of any given project. 

There is, however, an established body of theoretical and practical evidence that 

guides us to understand which techniques work better for certain situations and less 

well for others. Importantly, these guides transcend instinct or personal taste and help 

us frame many of our design options, influencing the choices we make. 

Beyond that it is more about managing trade-offs, about trusting your judgment to 

make sense of the problem context in which you are working, the requirements you 

are responding to, and keeping in mind the overall objectives of visualization design, 

as outlined in Chapter 1, Context of Data Visualization. 

The second key observation is to remark that the very moment we take on a 

visualization challenge, and start our journey towards a design solution, we are 

commencing a unique creative route formed by numerous permutations of choices. 

Nobody else will go through the same experience nor arrive at exactly the same 

solution. 

You won't always get there easily. That's important to recognize too. As Jer Thorp 

expressed in his quote, even the best make mistakes and end up wasting time 

following ideas that lead nowhere and having to change course halfway through. 

However, by following the approach we have outlined in this book, and specifically 

the framework of considerations for this chapter, we hope to reduce the waste 

and eliminate inefficiency. This allows us to fail faster and recover more quickly. 

http://www.visualizing.org/
http://www.infobeautyawards.com/
https://ebookreading.net/view/book/EB9781787129764_13.html


A useful way to look at a data visualization challenge is to recognize that we are 

actually seeking to reduce choices. This is achieved through recognizing influential 

factors, by considering the desired function and tone of our work, familiarizing with 

our data and identifying stories. We are building clarity through selection and 

rejection. We are reducing the problem by enhancing our clarity. 

The reasoning involved in eliminating options is just as important a skill as 

determining those we shall pursue. This lets us control our work, it helps us plan 

better, and prepare for the creative avenues down which we may proceed. 

In many ways you could equate this design process with the responsibilities of being a 

film director, managing the dramatic, artistic, and technical aspects of a film. A 

director has to create the film's vision, direct the cast, manage the crew, oversee the 

script, coordinate the choice of locations, the music, and the post-production effects. 

All these different perspectives require separate attention and unique treatments until 

they are brought together into a cohesive single product: a movie. We're trying a 

similar approach with our visualization design. 

As we now move into the creative stage it is helpful to follow a framework that will 

help you to understand the many different design options about which you will have 

to make a decision. 

An effective way to think about this is to consider the visualization "anatomy". By 

definition, anatomy refers to "the bodily structure of an organism", so we are 

appropriating the term to apply it to the structural layers of a data visualization design. 

In the first chapter, you will recall the proposed definition of data visualization and 

how it separated the idea of representation and presentation of data. We see these 

as separate dimensions of our design task: 

 Data representation: This is the foremost layer, how we give form to 
our data through the use of "visual variables" to construct chart or graph 
types. 

 Data presentation: This is the delivery format, appearance, and 
synthesis of the entire design. It concerns the layers of color use, 
interactivity, annotation, and the arrangement of all elements 

 

 



The visualization anatomy – data 
representation 

The process of identifying the most effective and appropriate solution for 
representing our data is unquestionably the most important feature of our 
visualization design. Working on this layer involves making decisions that cut 
across the artistic and scientific foundations of the field. 

Here we find ourselves face-to-face with the demands of achieving that ideal 
harmony of form and function that was outlined in the objectives section 
of Chapter 1, Context of Data Visualization. We need to achieve the elegance 
of a design that aesthetically suits our intent and the functional behavior 
required to fulfill the effective imparting of information. 

What we're doing here is determining how we are going to show what it is we 
want to say. It is a difficult skill to master—something of a dark art—
particularly given the set of factors we need to consider and the trade-offs we 
might need to make. DATA representation task involves following: 

 Choosing the correct visualization "method" for the stories we're telling 
 Accommodating the physical properties of your data 
 Facilitating the desired degree of precision 
 Creating an appropriate metaphor to depict our subject stylistically 

 

The visualization anatomy – data 
presentation 

The presentation of data involves thinking about pretty much every other 
design feature that might be included in our visualization. Here, we are 
determining the following: 

 The use of color 
 The potential of interactive features 
 The explanatory annotation 
 The architecture and arrangement 

https://ebookreading.net/view/book/EB9781787129764_13.html


The decisions we make about these layers should be focused on delivering 
extra meaning, intuitiveness, and depth of insight to our readers or users. 

 

One of the key concepts throughout our judgment of presentation-related 
design options is to seek to make the visible, invisible. In contrast to data 
representation, where our objective is to make the invisible stories and 
insights, visible, data presentation features should almost feel invisible so that 
the portrayal of the data maintains visual dominance. Therefore, try to bear 
the following two things in mind: 

 Visual inference means data inference: If it looks like data, it should 
be data. If it isn't data then you've incorrectly conveyed a sense of 
representation where there isn't any and design refinement is required. 
An example might be the use of a color to represent a certain sentiment. 
If that color is used on a bar chart or is picked for the background of a 
label or call-out, but it is no longer connected to the representation of 
any sentiment meaning, this may trick the reader who has programmed 
their visual sense to spot this inference. 

 Facilitating the resemblance of data: Let the data breathe. We talked 
about this in the discussion about Jacques Bertin's interpretative acts, 
but the presentation layers of your visualization will have a great impact 
on this. Ensuring a reader can discriminate between data categories 
and values is usually influenced by the background artifacts and 
surrounding apparatus. Throughout your design, make sure your data 
stands out clearly as the principle visual component. 

 

 

 

 

 



DATA VISUALIZATION TOOLS  

1. Tableau 

Tableau is a data visualization tool that can be used to create 

interactive graphs, charts, and maps. It allows you to connect to 

different data sources and create visualizations in minutes. 

Tableau Desktop is the original product. It’s made for creating static 

visualizations that can be published on one or more web pages, but it 

doesn’t create interactive maps. 

Tableau Public is the free distribution of the Desktop product with 

some limitations. 

Learning Tableau takes time and practice, but there are plenty of 

resources out there to help you learn how to use it. As a data scientist, 

Tableau has to be the number one tool for you to learn and use in your 

everyday tasks. 

2. QlikView 

QlikView is not just another data visualization tool, It is a data 

discovery platform that empowers the users to make faster, more 

informed decisions by accelerating analytics, revealing new business 

insights, and increasing the accuracy of results. 

https://www.tableau.com/
https://www.tableau.com/products/desktop
https://public.tableau.com/en-us/s/
https://www.qlik.com/us/products/qlikview


It has been an intuitive software development kit that has been used in 

organizations around the world for many years. It can combine various 

kinds of data sources with visualizations in color-coded tables, bar 

charts, line graphs, pie charts, and sliders. 

It has been developed on a “drag and drops” visualization 

interface, allowing users to easily add data from many different 

sources, such as databases or spreadsheets, without having to write any 

code. These characteristics also make it a relatively easier tool to learn 

and grasp. 

3. Microsoft Power BI 

The Microsoft Power BI is the data visualization tool that is used for 

business intelligence type of data. It is and can be used for reporting, 

self-service analytics, and predictive analytics. 

According to Microsoft, there are more than 200K+ 

organizations that are using this tool for their 

Business Intelligence needs. 

Furthermore, it provides an end-user platform to create reports and 

share insights with others in their organization. It acts as a 

centralized repository for all your business data which can be 

accessed by all your business users. 

https://powerbi.microsoft.com/en-us/


On top of all this, Power BI also provides for integration with 

other SaaS products like Google Analytics, MailChimp, Office 

365, etc. 

Through such integrations, the reports created can be shared within 

the organization, and thus making it a very important tool for 

organizations looking for a centralized data reporting system. 

4. Datawrapper 

Datawrapper is an online data visualization tool that can be used in 

various contexts. It is very easy to use, and it has a clean and 

intuitive user interface. 

Datawrapper allows users to create charts and maps directly in the 

browser by uploading their data files. The charts and maps created in 

Datawrapper are responsive and designed for all kinds of devices, so 

readers will be able to view them on any device that they are using. 

Datawrapper is free for everyone; however, there are certain 

limitations in the free version. 

For example, it only lets you upload 500 rows of data and one sheet 

(or 5MB) of data at a time. The available chart types include Line, Bar, 

Area, Column, Pie, and Scatter. The data files that can be uploaded are 

.csv,.tsv or .txt files. 

https://www.datawrapper.de/


5. Plotly 

Plotly is a data visualization tool that is used to create interactive 

graphs, charts, and maps. You can also use Plotly to create a 

visualization of a dataset, then share the link of that visualization with 

your readers on social media or on your blog. 

Graphs made on Plotly are interactive and have a unique URL, so 

they’re easy for you to share. Readers can explore how you created 

them by hovering over data points and viewing information about 

them. 

Readers can also explore all the data interactively instead of trying to 

decipher your code, which makes it perfect for sharing both interactive 

plots and datasets with your audience. 

Plotly’s interface is easy to use, so you can create beautiful graphs in 

less time than ever before. Also, Plotly features a large library of open-

source visualization types, allowing you to choose from a variety of 

plots and maps. 

6. Sisense 

Sisense is a data visualization tool that allows you to easily create 

interactive visualizations from your data. With Sisense, you can quickly 

and easily create extensive, informative dashboards that will help you 

understand your data better. 

https://plotly.com/
https://blog.digitalogy.co/open-source-software/
https://blog.digitalogy.co/open-source-software/
https://www.sisense.com/


It has a very powerful yet simple and intuitive interface that allows you 

to drag-and-drop your data onto the canvas and create visualizations 

with a few clicks of a mouse. 

It is also fully integrated with several BI tools such as Microsoft 

Excel, BIRT, Pentaho, Qlikview & Tableau. 

Sisense utilizes multi-dimensional in-memory technology that is 

designed for Big Data. It also has an embedded artificial intelligence 

engine with predictive analytics, allowing you to easily visualize data 

trends and discover hidden patterns in your data. 

7. Excel 

Microsoft Excel is a data visualization tool that has an easy interface, so 

it doesn’t have to be difficult to work with. 

There are many different ways of visualizing data in Excel. One of them 

is by using scatter plots, Scatter plots display the relationship 

between two datasets that you would want to compare. You can also 

see how different variables are related to one another in order to 

determine if they’re connected or not. 

Many data analysts use scatter plots to analyze statistical, scientific, 

medical, and economic data for purposes such as market research or 

financial planning. 

https://www.microsoft.com/en-in/microsoft-365/excel


8. Zoho analytics 

Zoho Analytics is a data visualization and reporting tool that can help 

you to easily create custom reports and dashboards. With Zoho 

Analytics, you can: 

 quickly create custom reports and dashboards with drag-and-

drop ease. 

 Get insights into your data with interactive charts and graphs. 

 Share reports and dashboards with colleagues or customers in 

just a few clicks. 

Apart from this, it is part of the Zoho Office Suite, which also includes 

Zoho Writer, Zoho Sheet, and Zoho Show. You can use Zoho Analytics 

to report on data from any of these applications, as well as from 

external sources such as MySQL, SQL Server, Oracle, and Google 

Sheets. 
 

https://www.zoho.com/analytics/


Data Visualization Tools

1. Tableau

• Tableau is a data visualization tool. You can 
create graphs, charts, maps, and many other 
graphics.

2. infogram

An infogram is a representation of information 
in a graphic format designed to make the data 
easily understandable in a view



3. Chartblocks

Chartblocks is an easy way to use online tool
which required no coding and builds
visualization from databases, spreadsheets,
and live feeds.

4. Datawrapper

Datawrapper is easy visualization tool, and it
requires zero codings. You can upload your
data and easily create and publish a map or a
chart



5. Plotly

Plotly is very user-friendly visualization tool which is
quickly started within a few minutes.The guys use
Plotly at Google and also by the US Air Force,
Goji and The New York University.

6. RAW

RAW creates the missing link between spreadsheets
and vector graphics on its home page.



7. Visual.ly

• Visual.ly is a visual content service. It has a dedicated
data visualization service and their impressive portfolio
that includes work for Nike, VISA, Twitter, Ford, The
Huffington post, and the national geographic.

8. D3.js

• D3.js is a best data visualization library for
manipulating documents. D3.js runs on JavaScript, and
it uses CSS, html, and SVG. D3.js is an open-source and
applies a data-driven transformation to a webpage. It's
only applied when data is in JSON and XML file.



9. Ember Charts

• Ember charts are based on the ember.js and D3.js 
framework, and it uses the D3.js under the hood. 
It also applied when the data is 
in JSON and XML file.

10. NVD3

• NVD3 is a project that attempts to build reusable 
charts and components. This project is to keeps 
all your charts neat and customizable.



1.Tableau



2. infogram



3. Chartblocks



4. Datawrapper



5. Plotly



6. RAW



7. Visual.ly



8. D3.js



9. Ember Charts



10. NVD3



SEVEN STAGES OF 
data visualization



SEVEN STAGES OF data visualization



Acquire

• The acquisition step involves obtaining the
data. Like many of the other steps, this can be
either extremely complicated (i.e., trying to
glean useful data from a large system)

• or very simple (reading a readily available text
file).



Example 

• A copy of the zip code listing can be found on
the U.S. Census Bureau web site

• frequently used for geographic coding of
statistical data.

• The listing is a freely available file with
approximately 42,000 lines, one for each of
the codes, a tiny portion of which is shown :



Zip codes in the format provided by 
the U.S. Census Bureau



Parse

• After you acquire the data, it needs to be
parsed—changed into a format that tags each
part of the data with its intended use.

• Each line of the file must be broken along its
individual parts; in this case, it must be
delimited at each tab character.

• Then,each piece of data needs to be
converted to a useful format.





Each field is formatted as a data type that we’ll handle in a
conversion program:

String

A set of characters that forms a word or a sentence. Here, the
city or town name is designated as a string.

Float

A number with decimal points (used for the latitudes and
longitudes of each location). The name is short for floating
point, from programming nomenclature that describes how
the numbers are stored in the computer’s memory.



Character

A single letter or other symbol. In this data set, a character 
sometimes designates special post offices.

Integer

A number without a fractional portion, and hence no decimal 
points (e.g., –14,0, or 237).

Index

Data (commonly an integer or string) that maps to a location in 
another table of data. In this case, the index maps numbered 
codes to the names and two-digit abbreviations of states.



• With the completion of this step, the data is 
successfully tagged and consequently

• more useful to a program that will manipulate 
or represent it in some way.



Filter

• The next step involves filtering the data to remove
portions not relevant to our use.

• In this example, for the sake of keeping it simple,
we’ll be focusing on the contiguous

• 48 states, so the records for cities and towns that are
not part of those states—

• Alaska, Hawaii, and territories such as Puerto Rico—
are removed.



Mine

This step involves math, statistics, and data mining. The
data in this case receives only a simple treatment:
the program must figure out the minimum and
maximum values for latitude and longitude by
running through the data (as shown in Figure )

so that it can be presented on a screen at a proper
scale. Most of the time,this step will be far more
complicated than a pair of simple math operations.



Mining the data: just compare values to find the minimum and maximum



Represent

This step determines the basic form that a set of data
will take. Some data sets are shown as lists, others
are structured like trees, and so forth.

In this case, each zip code has a latitude and longitude,
so the codes can be mapped as a two-dimensional
plot, with the minimum and maximum values for the
latitude and longitude used for the start and end of
the scale in each dimension.



Basic visual representation of zip 
code data



Refine

• In this step, graphic design methods are used 
to further clarify the representation by calling 
more attention to particular data (establishing 
hierarchy) or by changing attributes (such as 
color) that contribute to readability.

• Hierarchy is established in Figure shown, for instance, by
coloring the background deep gray and displaying the
selected points (all codes beginning with four) in white andthe

deselected points in medium yellow.



Using color to refine the 
representation



Interact

• The next stage of the process adds interaction,
letting the user control or explore the data.
Interaction might cover things like selecting a subset
of the data or changing the viewpoint.

• As another example of a stage affecting an earlier
part of the process,this stage can also affect the
refinement step, as a change in viewpoint might
require the data to be designed differently.



• In the Zipdecode project, typing a number selects all
zip codes that begin with that number. Figures show
all the zip codes beginning with zero and
nine,respectively.

• Another enhancement to user interaction (not
shown here) enables the users to traverse the display
laterally and run through several of the prefixes.
After typing part or all of a zip code, holding down
the Shift key allows users to replace the last number
typed without having to hit the Delete key to back
up.



The user can alter the display through choices (zip 
codes starting with 0)



Typing is a very simple form of interaction, but it
allows the user to rapidly gain an
understanding of the zip code system’s layout.
Just contrast this sample application

with the difficulty of deducing the same
information from a table of zip codes and

city names.The viewer can continue to type
digits to see the area covered by each
subsequent set of prefixes.



Honing in even further with the full 
zip code (02139)





• Acquire

• Parse

• Filter

• Mine

• Represent

• Refine

• Interact



• Acquire Obtain the data, whether from a file 
on a disk or a source over a network.

• Parse Provide some structure for the data's 
meaning, and order it into categories.‍

• Filter Remove all but the data of interest.‍

• Mine Apply methods from statistics or data 
mining as a way to discern patterns or place 
the data in mathematical context.



• Represent Choose a basic visual model, such 
as a bar graph, list, or tree.

• Refine Improve the basic representation to 
make it clearer and more visually engaging.

• Interact  Add methods for manipulating the 
data or controlling what features are visib


