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Abstract:- Data visualization is the graphical display of abstract information for two purposes: sense-making (also called data analysis) and 

communication. Important stories live in our data and data visualization is a powerful means to discover and understand these stories, and then 

to present them to others. In this paper, we propose a classification of information visualization and visual data mining techniques which is based 

on the data type to be visualized, the visualization technique and the interaction and distortion technique. We exemplify the classification using a 

few examples, most of them referring to techniques and systems presented in this special issue. 
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I. INTRODUCTION 

Never before in history have data been generated at 

such high volumes as it is today. Exploring and analyzing 

the vast volumes of data has become increasingly difficult. 

Information visualization and visual data mining can help to 

deal with the flood of information. The advantage of visual 

data exploration is that the user is directly involved in the 

data-mining process. There are a large number of 

information visualization techniques that have been 

developed over the last few years to support the exploration 

of large datasets. In this chapter, we provide an overview of 

information visualization and visual data-mining techniques 

and illustrate them using a few examples.  

Data visualization is the graphical display of abstract 

information for two purposes: sense-making (also called 

data analysis) and communication. Important stories live in 

our data and data visualization is a powerful means to 

discover and understand these stories, and then to present 

them to others. The information is abstract in that it 

describes things that are not physical. Statistical information 

is abstract. Whether it concerns sales, incidences of disease, 

athletic performance, or anything else, even though it 

doesn't pertain to the physical world, we can still display it 

visually, but to do this we must find a way to give form to 

that which has none. 

II. RELATED WORK: 

Analysts use data mining techniques to gain a reliable 

understanding of customer buying habits and then use that 

information to develop new marketing campaigns and 

products. Visual mining tools introduce a world of 

possibilities to a much broader and non-technical audience 

to help them solve common business problems. 

i. Explains how to select the appropriate data sets for 

analysis, transform the data sets into usable 

formats, and verify that the sets are error-free 

ii. Reviews how to choose the right model for the 

specific type of analysis project, how to analyze the 

model, and present the results for decision making 

iii. Shows how to solve numerous business problems 

by applying various tools and techniques. 

A. A dimensionality reduction approach to support 

visual data mining: co-ranking-based 

evaluation, Communications (COMM), IEEE 

International Conference in June 2016 

This paper brings into focus a visualization based 

approach to mining the EO data. This method aims to map 

the existing data correlations in the multidimensional 

information space to the spatial correlations revealed by the 

3D space. The assessment of the results considers a single 

and global quality criterion, involving the number of the 

intrusions and extrusion to reveal the performance of 

dimensionality reduction methods. Additionally, effective 

data mining involves the user into data exploration, making 

use of his knowledge to initiate and validate new hypothesis. 

The major issue when handling with this type of data is to 

reduce its complexity preserving the relevant information 

for understanding the structure and / or the semantic content 

of the data. Recently several visual data mining systems 

(VDMs) were developed. A VDM system aims to combine 

the traditional data mining algorithms with information 

visualization methods, allowing users to extract data models 

or patterns by directly interacting with data. 

B.  Wastewater treatment aeration process 

optimization: A data mining approach, Journal 

of Environmental Management in Dec 2016 

Presently, a data-driven approach has been applied 

for aeration process modeling and optimization of one large 

scale wastewater in Midwest. More specifically, aeration 

process optimization is carried out with an aim to minimize 

energy usage without sacrificing water quality. More 

specifically, aeration process optimization is carried out 

with an aim to minimize energy usage without sacrificing 

water quality. Models developed by data mining algorithms 
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are useful in developing a clear and concise relationship 

among input and output variables. Results indicate that a 

great deal of saving in energy can be made while keeping 

the water quality within limit. Limitation of the work is also 

discussed. 

C. Identifying user habits through data mining on 

call data records , Engineering Applications of 

Artificial Intelligence in Sep 2016 

In this, authors had tried to use various 

segmentation methods for recognition and classification of 

fruits. Color image processing and image segmentation are 

the methods used for fruit classification based on color. 

Classification based on Size can process by Regional 

descriptor method. Boundary descriptor and feature 

extraction are used to classify based on a shape of the fruit. 

Automation of fruit recognition and classification is an 

interesting application of computer vision. According to 

author the traditional fruit classification methods are relied 

on manual process based on visual skill and these methods 

become inconsistent, time consuming and tedious. External 

form appearance is the only source for classification of 

fruits. Researches in this area uses the machine vision 

systems for improving quality of a product which frees the 

people from the conventional hand sorting of fruits. 

D. A Visual data mining techniques for 

classification of diabetic patients,  Advance 

Computing Conference (IACC), IEEE 3rd 

International in May 2013, IEEE 

    Clustering technique is quite often used by many 

researchers,it uses Expectation-Maximization (EM) 

algorithm for sampling. The study of classification of 

diabetic patients was main focus of this research work. The 

study of classification of diabetic patients was main focus of 

this research work. Diabetic patients were classified by data 

mining techniques for medical data obtained from Pima 

Indian Diabetes (PID) data set. This research was based on 

three techniques of EM Algorithm, h-means+ clustering and 

Genetic Algorithm (GA). These techniques were employed 

to form clusters with similar symptoms. Result analyses 

proved that h-means+ and double crossover genetics process 

based techniques were better on performance comparison 

scale. The simulation tests were performed on WEKA 

software tool for three models used to test classification. 

The hypothesis of similar patterns of diabetes case among 

PID and local hospital data was tested and found positive 

with correlation coefficient of 0.96 for two types of the data 

sets. About 35% of a total of 768 test samples were found 

with diabetes presence. 

III. PROPOSED SYSTEM 

Graphical visualization has been already used in 

different aspects of human activity, but the effectiveness and 

even applicability of methods can become a real problem 

with data volumes growth and data production speed. The 

described problem comes from the following points: 

(1) The need of artificial preparation of data slices, for 

partial data visualization; 

(2) Visual limitation to the number of perceived data 

factors. 

We need to overview existing data visualization 

methods and provide approaches, which can solve these 

problems. These approaches must provide more perceptible 

and informative data representations to help the analyst in 

finding hidden relations in Big Data. 

Most of data visualization methods usually does 

not appear from nothing, but they become a development of 

earlier existing methods. 

At most, the analyst tools must meet the following 

requirements: 

(1) Analyst should be able to use more than one data 

representation view at once; 

(2) Active interaction between user and analyzable 

view; 

(3) Dynamical change of factors number during 

working process with view. 

Below we will describe these requirements more clearly. 

3.1. More than one view per representation display 

In order to reach a full data understanding, analyst 

usually uses simple approach, when he places different 

classical data views, which include only a limited set of 

factors so that he can easily find some relations between 

these views or in one concrete view [4, 5]. 

Despite the fact that there can be used completely 

every method of data visualization, often, we can see an 

approach, when the analyst uses just some similar or near to 

similar graphical objects. As an example, linear or dot 

diagrams (Figure 1). Of course, the analyst might be 

interested in comparing totally different visualizations of the 

same data, but the whole process of visual analysis, in that 

case, becomes much harder. Now, the researcher must 

compare not only similar graphical objects, but he also has 

to clearly distinguish different data and make a decision, 

based on different factors [6]. 
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Fig 4.1.1 : Dynamical Changes in Number of Factors 

Perhaps the most fundamental operation in visual 

analysis is contained in a data visualization specification. An 

analyst has to indicate which data is to be shown and how it 

should be shown to ease the information perception. 

Any graphical visualization can be applied 

absolutely to any data, but there is always a topical question 

of whether the chosen method is correctly applied to the 

dataset, in order to get any useful information? Typically, 

for Big Data, the analyst cannot observe the whole dataset, 

find anomalies in it, or find any relations from the first 

glance [6]. So, another one topical approach is a dynamical 

change in the number of factors. After the analyst has 

chosen one factor, he is willing to see a classical histogram, 

which shows the distribution of records number depending 

on record type. As an example below, in Figure 3, on top 

histogram, we can see dependency between the number of 

cash collector units currently in use by payment system and 

the volume of each cash collector. 

 

Fig 4.1.2 : Visualization in terms of Graphs 
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3.2. Filtering 

The issue of value discernibility was always topical 

for visual analysis and it becomes more important in case of 

Big Data [6]. Even if we show only 60 unique values, not to 

mention millions of them, on one diagram, it is very difficult 

to place a label for each one. 

And even more, there can be totally different value 

ranges in one data set. Therefore, some values would be just 

dominated by others with higher amplitude levels. So, as a 

result, the perception of whole diagram would be 

complicated. For example, some organizations, which work 

24 hours per day can have different customers flow, and 

showing the dependency of customers by hour, we will lose 

perception ability for a group of night hours, when values 

are near equal and have a much lower amplitude comparing 

to a day hours. 

Analyst usually wants to see both whole data 

representation and a partial and more detailed data 

representation lying in his area of interest. Moreover, the 

area of his interest is not static and can dynamically change 

during research process. 

The filtering system and an overview map are used as an 

approach, solving these problems (Figure 4). Analyst can 

change the range on an overview map and see the detailed 

visualization of data in that range. 

A. RESULT ANALYSIS 

The purpose of our analysis is not just to create 

impressive graphs and statistics, but to help drive decisions. 

Whether it‟s showing the distribution of input variables that 

impact outcomes we are trying to predict, or graphically 

displaying the relationships in those variables through the 

interactive Profiler, visualizations can communicate 

significant effects. By integrating interactive graphs with 

supporting analytics, JMP gives you the tools you need to 

make informative, compelling presentations of your results. 

The primary consumers of the visualizations are 

analysts, executives, and general public, often several 

groups at once. As such data visualization sometimes need 

to serve multiple purposes or require tweaks for different 

audience. While visualizations are heavily consumed in 

business settings, there are also visualizations built for 

specialized audience such as medical professionals. 

Data visualizations are most often presented in 

presentations and dashboards. It‟s great current state of 

presentation tools could take in more dynamic contents. At 

the same time one shouldn‟t under-estimate the „laziness‟ of 

the users, some of whom prefer digested statics that requires 

no clicking presented to them in slides. Other formats range 

from website to Scrollytelling which supports multimedia 

contents. 

Data visualization are used for a multiple purposes 

including analysis, communication, marketing and machine 

learning. Despite common usages like analysis and 

marketing, also some interesting use cases like teaching and 

entertaining (really intrigued now). 

People regarded as thought leaders in data 

visualization bring about new tools and styles besides 

heavily disseminating the knowledge. 

The fastest way for anyone to understand 

information is to visualize it as pictorial elements. Creating 

charts, plots, and graphs from raw data makes it much faster 

and easier to communicate your findings. Plotting the spread 

of data attributes helps to spot patterns and identify outliers. 

Data that seems strange can indicate a need for further 

investigation or new data transformations. Plots show the 

relationships among data elements, allowing you to quickly 

see what's redundant, see how difficult or accurate forecasts 

would be, and see the validity of the sampling methods 

involved. 

Bar Graph 

 

 

Fig 6.1 :Bar Graph 
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A bar graph is a pictorial rendition of statistical data in 

which the independent variable can attain only certain 

discrete values. The dependent variable may be discrete or 

continuous. The most common form of bar graph is the 

vertical bar graph, also called a column graph.In a vertical 

bar graph, values of the independent variable are plotted 

along a horizontal axis from left to right. Function values are 

shown as shaded or colored vertical bars of equal thickness 

extending upward from the horizontal axis to various 

heights.  

Here, the bar graph shows the graphical representation of  

the product sales by its Product Category. 

The graph shows which type of product sales is 

comparatively high as compared to other ones.  

The Office Supplies has high sales figure and Furniture has 

comparatively low, while Technology has moderate. 

Pie Chart 

 

Fig6.2 :Pie Chart 

A pie graph (or pie chart) is a specialized graph used in 

statistics. The independent variable is plotted around a circle 

in either a clockwise direction or a counterclockwise 

direction.The dependent variable (usually a percentage) is 

rendered as an arc whose measure is proportional to the 

magnitude of the quantity.Each arc is depicted by 

constructing radial lines from its ends to the center of the 

circle, creating a wedge-shaped "slice."The independent 

variable can attain a finite number of discrete values (for 

example, five).The dependent variable can attain any value 

from zero to 100 percent. 

Here also, the pie chart shows the graphical representation 

of  the product sales by its Product Category. 

The graph shows which type of product sales is 

comparatively high as compared to other ones.  

The Office Supplies has high sales figure and Furniture has 

comparatively low, while Technology has moderate. 

Line Graph 

 

Fig6.3 :Line Graph 
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A line chart or line graph is a type of chart which displays 

information as a series of data points called 'markers' 

connected by straight line segments. It is a basic type of 

chart common in many fields.The x-axis of a line graph 

shows the occurrences and the categories being compared 

over time and the y-axis represents the scale, which is a set 

of numbers that represents the data and is organized into 

equal intervals. It is important to know that all line graphs 

must have a title. The title of a line graph provides a general 

overview of what is being displayed. A line graph will also 

include a key that represents the event, situation, and 

information being measured over time. 

Here also, the line graph  shows the graphical representation 

of  the product sales by its Product Category. 

The graph shows which type of product sales is 

comparatively high as compared to other ones.  

The Office Supplies has high sales figure and Furniture has 

comparatively low, while Technology has moderate. 

Area Graph 

 

 

Fig6.4 :Area Graph 

An area chart or area graph displays graphically quantitative 

data. It is based on the line chart. The area between axis and 

line are commonly emphasized with colors, textures and 

hatchings. Commonly one compares with an area chart two 

or more quantities.It displays graphically quantitative data. 

It is based on the line chart. The area between axis and line 

are commonly emphasized with colors, textures and 

hatchings. Commonly one compares with an area chart two 

or more quantities. 

 Here also, the area graph  shows the graphical 

representation of  the product sales by its Product Category. 

The graph shows which type of product sales is 

comparatively high as compared to other ones.  

The Office Supplies has high sales figure and Furniture has 

comparatively low, while Technology has moderate. 
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Dashboard 

 

Fig 6.5 :Dashboard 

The dashboard have all the sample graphs displayed, 

which is being generated from set of results. 

In this way we are analyzing the data in visual way in 

the form of graphs and charts, from which the data can be 

easily identified and analyzed. The Bar Graph, Pie Charts, 

Area Graph and Line Graph takes the figures from the set of 

result ser that generates from the query which is created 

from the mining. 

In the dashboard we are representing all four types of 

graphs to let the user knows about the project and to get an 

idea for the project. 

For this example, we are doing the same query to get the 

same set of results, as to represent the same results in terms 

of different type of graphs. 

IV. CONCLUSION 

The exploration of large data sets is an important but 

difficult problem. Information visualization techniques may 

help to solve the problem. Visual data exploration has a high 

potential and many applications such as fraud detection and 

data mining will use information visualization technology 

for an improved data analysis. Future work will involve the 

tight integration of visualization techniques with traditional 

techniques from such disciplines as statistics, machine 

learning, operations research, and simulation. Integration of 

visualization techniques and these more established methods 

would combine fast automatic data mining algorithms with 

the intuitive power of the human mind, improving the 

quality and speed of the visual data mining process.  

Visual data mining techniques also need to be tightly 

integrated with the systems used to manage the vast amounts 

of relational and semi structured information, including 

database management and data warehouse systems. The 

ultimate goal is to bring the power of visualization 

technology to every desktop to allow a better, faster and 

more intuitive exploration of very large data resources. This 

will not only be valuable in an economic sense but will also 

stimulate and delight the user.Most people don't care about 

data as much as you do, so don't confuse them with an 

interface that looks like a logic puzzle. Your graphics should 

represent information, knowledge, or wisdom if possible but 

not purely data. Make conclusions explicit and suggest 

actions for your users to take based on the analysis. 

Also the use of data mining in enrollment management 

is a fairly new development. Current data mining is done 
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primarily on simple numeric and categorical data. In the 

future, data mining will include more complex data types. In 

addition, for any model that has been designed, further 

refinement is possible by examining other variables and 

their relationships. Research in data mining will result in 

new methods to determine the most interesting 

characteristics in the data. As models are developed and 

implemented, they can be used as a tool in enrollment 

management.Data mining, along with traditional data 

analysis, is a valuable tool that that is being used in Strategic 

Enrollment Management to achieve desired enrollment 

targets in colleges and universities. In situations where it has 

been applied, it has been proven to successfully predict 

enrollment, at least to a degree. More research is needed to 

fully take advantage of the data mining processes and 

technologies. 

It enables decision makers to see analytics presented 

visually, so they can grasp difficult concepts or identify new 

patterns. With interactive visualization, you can take the 

concept a step further by using technology to drill down into 

charts and graphs for more detail, interactively changing 

what data you see and how it‟s processed.With big data 

there‟s potential for great opportunity, but many retail banks 

are challenged when it comes to finding value in their big 

data investment. For example, how can they use big data to 

improve customer relationships? How – and to what extent – 

should they invest in big data? 

Because of the way the human brain processes 

information, using charts or graphs to visualize large 

amounts of complex data is easier than poring over 

spreadsheets or reports. Data visualization is a quick, easy 

way to convey concepts in a universal manner – and you can 

experiment with different scenarios by making slight 

adjustments. A picture is worth a thousand words – 

especially when you‟re trying to find relationships and 

understand your data, which could include thousands or 

even millions of variables.Data visualization is a vast topic 

and consist of many sub-parts which are a subject in itself, 

we in our chapters have tried to paint a clear picture of what 

you need to know and what people will be looking of you in 

a visualization project.It is structured to provide all the key 

aspect of Data visualization in most simple and clear 

fashion.So you can start the journey in Data visualization 

world.People who want to get into data visualization are 

developers who want to work in analytics and visualization 

project, web, mobile app and software designer, design 

thinker. graduate students and university students. 

So we have arrived at the end of our incursion into the field 

of data visualization. In the above  chapters, we have 

presented a number of the most important theoretical and 

practical ingredients involved in the design of visualization 

methods and applications. As we have seen, designing an 

efficient and effective data visualization application is a 

complex process. This process involves representing the 

data of interest, processing the data to extract relevant 

information for the problem at hand, designing a mapping of 

this information to a visual representation, rendering this 

representation, and combining all this functionality in an 

easy-to-use application. 
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