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Abstract :  

 

Objectives: 

To apply various data visualization techniques on COVID-19 datasets that help to get insights, make accurate decisions, find 

trends and patterns, and present valuable information. 

 

Methods: 

The following data visualization techniques, i.e., Bar graph, Box plot, Bubble chart, Choropleth map, Density plot, Heat map, 

Histogram, Line graph, Network analysis, Parallel coordinates, Pie chart, Scatter plot, Scatter plot matrices, Timeline chart , 

Time series plot, Tree map, Violin plot, Word cloud are used on various Covid-19 datasets taken from Kaggle. 

 

Findings: 

Analyzing vast volumes of data is a tedious task and practically impossible, and hence data visualization is needed to make 

those datasets meaningful. There are various types of data like categorical, numerical, spatial, time-series, and many more. 

For analyzing various types of data, different data visualization techniques are required. On the same data, different 

techniques provide different insights and different ways of visualization. On COVID-19 data different techniques gave different 

insights, for instance, density plot gave a clear idea about the distribution of COVID-19 cases, Pie chart about recovery, death, 

and discharge rate, though box plot and violin plot are drawn using the same data their visualizations are completely 

different. Every data visualization technique has its own pros and cons, so knowing various techniques is essential.  

 

Applications: 

Data visualization finds its application in each and every industry. This paper discusses how data visualization can be applied 

to Covid-19 data and how meaningful insights can be drawn. 

 

Keywords: Data Visualization, Data Visualization Techniques, COVID-19, Exploratory Data Analysis (EDA), Explanatory Data 

Analysis 

 

1.INTRODUCTION  

 

From the past couple of years, data has been increasing enormously. From an individual to a large enterprise, everyone 

continuously consumes and leaves behind vast amounts of data. Nearly 500 hours of content is being uploaded on 

YouTube every minute [1], Google nearly processes 20 petabytes of data every day  [2], and it is estimated that the retail 

giant, Walmart collects more than 2.5 Petabytes of customer data every single hour [3]. This gives a clear picture of how 

much data is being generated over the internet every single hour. 

 
Such a large volume of data left untouched is of no use, but exploring and understanding such data without any aid seems 

next to impossible. So a way to get insights into data at one glance is needed. Data visualization is the technique that helps 
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to represent massive datasets in simple yet highly informational pictures and graphs. Data visualization represents the 

relationship between various characteristics of data effectively. It helps to make quick, effective, and accurate decisions 

that cannot be made directly from raw data. Data visualization can be applied to any industry but is primarily used in 

Finance, Health, Agriculture, Retail, Travel, and many more. For example, a research article named " Agricultural Data 

Visualization for Prescriptive Crop Planning " analyzed the relationship between crop growth and various weather 

parameters like the temperature, rainfall, and the levels of reservoirs in the state of Karnataka with the help of data 

visualization and predicted proper weather conditions for generating a better yield of the crop [4]. Data visualization is a 

very powerful tool that can be applied to any dataset irrespective of the domain. 

 

Data visualization is now a buzzword, but its concepts and implementations trace back to the 17th Century. Following is 

Figure 1, which depicts the evolution of Data visualization. 

 
Figure 1. Evolution of Data Visualization [30] 

 

Primarily, two types of analysis can be made using data visualization. Those are Exploratory data analysis(EDA) and 

Explanatory data analysis. EDA deals with exploring the data and helps to answer questions regarding data behavior, 

whether data contains any noise, how the features are dependent on each other, and many more. 

 

An explanatory analysis is performed after the development of the model. The explanatory analysis explains the outcomes 

of an analysis made on the given data set, i.e., it helps to present something observed in the data to the stakeholders. Also, 

it helps to present the predictions made by the developed model. Data visualization is an integral concept of Data Science, 

without which the ability of a data scientist to explain the facts is hindered [5]. 

 

Figure 2 is the flow of development of a general computation model. The stages of Exploratory and Explanatory analysis 

are highlighted in the flow chart. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 08 | Aug 2021                 www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1308 
 

 

 
Figure 2. Flow chart showing data-driven  computational model development 

 

“By visualizing information, we turn it into a landscape that you can explore with your eyes, a sort of information map. And 

when you’re lost in information, an information map is kind of useful.” 

―David McCandless 

2. Types of data visualization 
Figure 3 Clearly shows the various types of data visualization. 

 

Figure 3. Types of Data Visualization 
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2.1. Table 

A table organizes the data in rows and columns. Generally, in a table, rows represent the data, and columns represent the 

features or properties. Tables can represent n-dimensional data like 2-D, 3-D, 4-D. Drawing a table requires significantly 

less effort when compared with other data visualization methods. Tables are flexible depending on the data. So usually, 

tables are the first visualization technique used to get quick insights into the data.  

2.2. Chart 
A chart is a pictorial representation where the data is represented using symbols like lines, bars, slices. This helps the 

users to understand the given data and helps them to predict future trends. Some examples of charts are Pie charts, 

histograms. 

 

2.3. Graphs 

A graph is a diagram that shows the relation between any variable quantities. Generally, graphs are drawn between two 

variables. It is a representation of numerical data where it shows the mathematical relation between different data 

variables. Basically, a graph is a subset of a chart, which means every graph is a type of chart but not every chart is a graph. 

Some Examples of graphs are scatter plots, quantile plots. 

 

2.4. Maps or geographical visualization 

Map visualization is used for analyzing geospatial data and visualizing it as maps. This type of data presentation is more 

straightforward and intuitive. The distribution or proportion of data in each region is seen graphically [6]. Some Examples 

of Maps are choropleth maps, Heat maps. 

 

2.5. Infographics 

Infographics is a fusion of "Information" and "Graphics". It is the visualization of data that converges complex information 

into a simple, easy-to-understand format for the audience by using visual cues. Infographics use multiple data visualization 

techniques and also additional elements like graphics, illustrations, and typography [7].  

 

2.6.Dashboard 
A Dashboard is a data visualization tool used to manage and collectively display all the vital information in a graphical way. 

It displays various visualization techniques in a single window which helps to compare the insights from multiple 

techniques in a simple manner. A dashboard also shows historical data and brings multiple metrics together. It may look 

like a report, but the main difference between a dashboard and a report is, dashboards are interactive, whereas reports are 

static. It can also be used to predict trends [8]. A best well-known example of a dashboard is google analytics. 

 

3. Data Visualization Techniques 
Data visualization techniques are used to unlock the benefits and make accurate decisions from the vast data. Following is 

the list of various data visualization techniques. 

 

3.1. Bar Graph: 

A Bar graph helps to visualize categorical data. It represents the data using bars where its size varies proportionately with 

the value of the data. Typically, the higher the value, the more significant is the size of the bar. Bar graphs are used for 

quantitative analysis between different groups because they allow the analyzer to recognize patterns and trends quickly. 

Popularly used various types of bar graphs are Horizontal bar graphs, Vertical bar graphs, Grouped bar graphs, and 

Stacked bar graphs [9]. 

 

In figure 4, X-axis represents the states of India, and the Y-axis represents the number of deaths. Each state of India is a 

category, and the length of the bar depends on the number of deaths recorded in a particular state.  
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Figure 4. Top ten states with the total number of deaths in India as of 8th June 2021. 

 

3.1.1. Gained Insights: 

From the graph in figure 4, it can be seen that Maharashtra has recorded the highest number of deaths compared to the 

other nine states in India. Based on this information, the Government can know which states have high cases and take 

precautions accordingly. 

 

3.2. Box Plot: 

A box plot is used to represent numerical data. It is made of two parts, a box and a set of whiskers. Refer to figure 5(a) and 

5(b) to understand the parts of the box plot. There are two ways of drawing a box plot. In the first method, a box plot is 

drawn without considering any outliers and drawn directly. In the second method, a box plot is drawn along with the 

outliers. Firstly, the interquartile range has to be applied, and then the outliers are to be identified, and finally, the plot is 

to be drawn. Box plots are used to view the spread of the entire data, distribution of data from the median, detect the 

outliers present in the data, and compare data from multiple data sets [10].  

For instance, consider Figure 5(c). Here the box plot is generated by considering marks of students from three different 

schools.  

  

School-1 : [90,100,50,45,80,79,20,79,60,30]  

School-2 : [99,100,65,45,80,79,70,79,90,50]  

School-3 : [10,90,50,75,80,79,60,79,60,30].  

  

In the figure, the average, highest, lowest values of each school are clearly depicted, and using the box plots, the school that 

is performing the best among the three can be easily identified. For the given data, the performance of school 2 is better, 

compared to other schools. 

  

In figure 5(d), X-axis represents the month, and the Y-axis represents the confirmed Covid-19 cases. The box plot is drawn 

after applying the Interquartile Range and finding out the outline. 
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Figure 5. 

a) Boxplot without outliers 
b) Boxplot with outliers 

c) Comparison of three schools 
d) Confirmed Covid-19 cases from January 2020 to September 2020 in Guatemala 

                                                                            

3.2.1. Gained insights: 

Figure 5(d) clearly shows that the cases kept on increasing with time. It can be observed from the graph that the cases 

have started increasing from the fourth month. The presence of many outliers in the box plot of the fourth month suggests 

that the cases could have increased due to some anomalous events. The government needs to study for the sudden spike in 

the cases and make sure the same situation does not repeat in the future. Also, one can easily observe the maximum, 

minimum, and average cases confirmed each month. In the eighth and ninth months, minimum confirmed cases are far 

higher when compared with previous months. 

 

3.3. Bubble Chart: 

A bubble chart is a variation of the scatter plot. If dots in the scatter plot are replaced with bubbles, it becomes a bubble 

chart. Unlike scatter plots, a bubble chart uses 3-dimensional data for plotting, where the two dimensions(x,y) are used for 

pointing in the cartesian plane, and the third dimension is used to specify the size of the bubble. The size of the bubble is 

directly proportional to the data associated with that bubble. 

 

There are different ways to scale the size of a bubble, i.e., scaling by the diameter or the bubble area. Generally, Scaling is 

done using the diameter. Apart from simple cartesian planes, maps, some graphics can be used to plot bubble charts [11]. 

There are different varieties of bubble charts like simple bubble charts, labeled bubble charts, 3d bubble charts, packed 

bubble charts, bubble map charts, multivariate bubble charts, and many more. The advantage of bubble map charts over 
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the choropleth map is that the choropleth map uses different colors to represent the data, where multiple shades are hard 

to differentiate. 

The main disadvantage of a bubble chart is that having many data bubbles nearby can make the chart harder to read. 

 

Figure 6 is a bubble chart describing the cases recorded in various countries around the world. The bubble's position 

represents the country, and the size of the bubble depends on the number of cases recorded. 

 
 

Figure 6. Confirmed covid-19 cases worldwide till July 26, 2021 
 
3.3.1. Gained insights: 

From the bubble chart in figure 6 it is clear that the US, Brazil, and India have the highest number of confirmed cases 

compared with the rest of the world. 

 

3.4. Choropleth maps: 

Choropleth maps are geographical maps used to depict the quantitative data or disparity in quantitative data among 

different geographical regions like countries, states, or any other geographical locations. Visual factors like colors, shades 

and brightness are used to show the data or variation of data. Choropleth maps are the most used thematic maps because 

of their easy understanding capability. In Choropleth maps, generally, the darker the shade, the higher the value will be 

[12]. 

Figure 7 shows the choropleth map regarding total deaths due to covid 19 in India. 

 
 

Figure 7. Total Deaths due to Covid-19 in India till 1st week of March 2021 
 

3.4.1. Gained insights: 

From figure 7, it is clear that the state of Maharashtra has higher deaths due to Covid-19 when compared with other states 

in India. Once the government knows which states suffer from higher death rates, the government can study whether 

deaths are caused due to the shortage of oxygen, shortage of beds in hospitals, or a new variant of the Covid virus. 
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3.5. Density plot: 

A density curve is used to represent the distribution of numeric data. It plots the distribution of the entire data in a single 

continuous curve. It is a smoothened version of a histogram. The main difference between a histogram and a density plot is 

that a histogram uses bins to show distribution, whereas a density plot uses a continuous curve to show the distribution. 

There are different types of distributions like uniform distribution, triangular distribution, normal distribution, 

multimodal distribution, and many more. Depending on the type of distribution, the shape of the density plot varies [13]. 

Density plots are better for large data sets compared to histograms. 

 

Figure 8 shows the total distribution of covid-19 cases in India. The x-axis represents the date, and the y-axis represents 

the number of cases(lakhs). 

 

 
Figure 8. Total covid-19 cases in India till 25-July-2021 

 

3.5.1. Gained insights: 

From figure 8, the highest number of cases recorded in India during the first wave was around 1 lakh, whereas the highest 

cases recorded were around four lakhs during the second wave. During the second wave, the cases increased drastically in 

a very short span of time compared to the first wave. Daily recorded cases during the second wave were very high when 

compared to the first wave. India was affected very badly during the second wave. 

 

3.6. Heat Map Chart:  
A heat map represents the numeric data using color variations done by changing the shade, intensity, or hue of the color. 

Generally, there are two different types of heat maps: Cluster heat maps and Spatial heat maps.  

 

A cluster heat map uses a grid or tabular structure to represent the data, and the insights can be derived by observing the 

intensity of the color of a particular cell. Whereas spatial heat map uses geographical locations on a map. The main 

difference between the spatial heat map and the choropleth map is that in a choropleth map, there are predefined 

geographical boundaries like countries, districts, cities, streets, which are colored based on the data variation, whereas in a 

spatial heat map, there are no predefined boundaries [14]. See Figure 9(b), which shows a heat map of real estate prices in 

and around Warsaw city, the capital of Poland. 

 

The heat map can be used for the feature selection mechanism of a computational model by visualizing the correlation 

between the features(there are various algorithms for calculating the correlation between the features). Also, Not a 

Number(NaN) values can be found out from a dataset with the help of a heat map. For instance, consider figure 9(a), a heat 

map generated by using a dataset of Tesla stock price taken from NASDAQ. From the figure, it is clear that there are no 

NaN values in the dataset as the heat map is filled with the color corresponding to '0' in the given scale. 
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Figure 9. 

a) Not a Number(NaN) values present in tesla stock price data set 
b) Heat map of real estate prices in and around Warsaw city 

c) Heat map comparing the new cases registered, number of people vaccinated, and the rate 

of tests performed in four countries: the USA, India, the UK, and France till July 2021. 

                                                                         

3.6.1 Gained insights: 

From figure 9(c), it can be seen that new cases registered were highest in India and lowest in France. Regarding the total 

number of citizens vaccinated, India and the USA are on the top, while France has done the least vaccinations. France tops 

the list regarding the number of tests done, and the USA has the least number of tests done. 

 

3.7 Histogram:  

Histograms represent the distribution of continuous numeric data for a single quantitative variable like age, weight, marks, 

covid cases, and many more. In histograms, total distribution is divided into several bins; the width of the bin plays a vital 

role in the histogram. The size depends on the data associated with that particular bin. Greater the bin width, the smaller 

the number of bins, and vice versa. Bin width controls the resolution of the histogram, if the bin width is high, the 

histogram becomes over smoothened, and if the bin width is lower, the histogram becomes under smoothened. If the bin 

width is too wide or narrow, it is not easy to see the true data distribution. Figure 10(a) shows histograms with various bin 

widths on the same data. In the figure, X axis represents number of participants and Y axis represents their mean Systolic 

BP. Even though the histogram and bar graph look visually similar, the histogram represents the frequency distribution of 

continuous data. However, the bar graph represents the count of discrete or categorical variables. Histogram can be used 

to find outliers, bimodality, skew, other useful features of shape in the distribution and compare subgroups present in the 
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data [15]. 

  

In Figure 10(b) x-axis represents the age, and the y-axis represents the count. The light purple color represents females, 

whereas the other represents the male. 

 
Figure 10. 

a) Histograms with various bin widths [15] 
b) Covid-19 deaths on 26th April 2021 in India. 

                                                                 

3.7.1 Gained insights: 
From figure 10(b), it can be seen that there are more deaths in both male and female patients belonging to the age group 

20 - 40. Also, more men were prone to death compared to women. 

 

3.8 Line Graph: 

A line graph is used to represent continuous data; mostly, it is used for displaying the information that changes over time. 

A line graph is almost similar to a scatter plot; the main difference is that line segments connect data points in line graphs. 

Because of the line segment, the variation between points can easily be compared [16]. Line graphs are best for small data. 

If line graphs are plotted on huge time series data, the line graph will almost look like a scatter plot as the line segments  

between the data points are very small and not visible.  

 

Figure 11(a) and 11(b) is plotted by taking the Tesla closing price from 1st January 2011 to 1st July 2021, and there is not 

much difference between both the graphs. Line graphs represent small datasets very effectively as the line segment 

between each point in the graph gives a great understanding of how the data varies with time. 
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Figure 11 

a) Line graph representing Tesla Stock Price from Oct 6th, 2011 to Sept 9th, 2021. 
b) Scatter plot representing Tesla Stock Price from Oct 6th, 2011 to Sept 9th, 2021. 

c) The number of people hospitalized with symptoms, people who need intensive care, 
current positive cases, deceased number, and other features in Italy from  24 February to. 

29 March 2020 [31]. 
                                                                                                                                   

3.8.1 Gained insights: 
From figure 11(c), it can be seen that there is no drastic change in the number of people who require intensive care though 

the number of people hospitalized has gradually increased during 35 days. Also, from day 25, the home isolation count has 

increased compared to hospitalization. Considering the swabs curve, the slope of the line segment joining the points on 

day 1,2 is higher than the slope of the line segment joining the points on day 2,3. It implies that the total swabs taken from 

days 2, 3 were comparatively less when compared to days 1,2. Similarly, based on the slope of the line segment between 

the points, other features like total currently positive, New currently positive, and Deceased can be compared. 

 

 

 

https://www.zotero.org/google-docs/?broken=GCRBtQ
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3.9. Network analysis: 

From molecules within a substance to relationships among human beings, everything forms a Network of connections. The 

process of analyzing networks is known as network analysis. 

Some more examples for networks like Mutual friends in Facebook, LinkedIn connections, the spread of disease, food 

chain, World Wide Web (WWW) can be considered. Any network can be categorized as either a centralized network or a 

decentralized network. Understanding whether a network is centralized or decentralized is critical because, in a 

centralized network, there is a root node from where the network begins. Every new node that adds to the network will be 

under the root node; every node connects to the root node. The disadvantage of such a system is that if the root node is 

disconnected from the network, every node of the network will get isolated. 

As the name suggests, a Decentralized network is a system that is strictly against the policy of a single root node acting as a 

representative of the network. Here, all the nodes of the network are interconnected. Even if a single node is disconnected, 

the entire network remains stable [17], [18]. 

Network analysis is used to identify the type of network, identify the nodes connected together in a network, know the 

layout of the network, and find interesting patterns that lead to more valuable insights, and many more. 

Consider Figure 12. It is a plot representing the network analysis of how Covid-19 infection was spread among different 

age groups in Karnataka. The node's shape in the figure represents the gender, while the color indicates the person's age 

group. The larger the node's size, the higher the possibility that people belonging to that gender and age group were more 

responsible for spreading the infection. The smaller nodes connected to the large nodes are those classes of citizens who 

got infected due to the large node they are connected to.   

 

Figure 12. Network Analysis of Covid-19 infection transmission among different age groups in Karnataka from 

9 March to 17 May 2020 [32] 

3.9.1 Gained insights: 

From figure 12, it is clear that both men and women belonging to the age groups of 31-40 and 51-60 played a significant 

role in the transmission of the COVID-19 in Karnataka. 
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3.10. Parallel coordinates:  

The parallel coordinate system is a particular type of constructing a graph, where the axes of the graph are placed parallel 

to each other. In the traditional cartesian system, the axes of the graph are perpendicular to each other. In the regular 

cartesian system, the data is plotted as a point in the graph. However, in a parallel coordinate system, the data is 

represented using a unique curve known as a polygonal line. 

 

A polygonal line, refer to figure 13(a), is a line that connects various points. Conventionally, a point is plotted using a 

normal cartesian system by considering the perpendicular distance from the X and Y-axis depending on the X and Y-

coordinate values. The same is not the case with the parallel coordinate system. In parallel coordinates, the nth coordinate 

value is plotted on that respective axis. When all such plotted coordinates are joined together, it forms a polygonal line.  

 

In the parallel coordinate system, as the graph's axes are parallel, visualizing multidimensional data becomes more 

accessible and interactive. It is used to compare various features, i.e. multidimensional data, common to a category of 

items and deduce valuable insights from them [19], [20]. Consider figure 13(c), for instance. It is a parallel coordinate plot 

between different varieties of food items and a set of most frequently found nutritional values in most foods. Here, the 

leftmost axis contains the food items being studied, and each of the subsequent axes represents the nutritional value under 

study.  

 

Here, there are fourteen different types of nutritional values, or rather it can be said that the parallel coordinate plot here 

is a 14-Dimensional plot. If the polygonal line is higher on a particular axis, it can be interpreted that the food being 

considered is rich in that particular nutritional value. On the other hand, if the polygonal line points to a lower value on 

some axis, that particular food is deficient in that nutritional value. On a general note, by observing the graph, it can be said 

that most of the food under study has high amounts of water and carbohydrates in them. 

 

A parallel coordinate graph is highly complex to analyze directly, so techniques like brushing, bundling, progressive 

rendering are applied on the various dimensions available to filter out the required information. The paper "Smart 

Brushing for Parallel Coordinates" discussed the brushing approaches that can be applied on parallel coordinates to gain 

more insights easily [21]. Upon applying brushing on figure 13(c), another refined plot is obtained (figure 13(d)), which 

has only those food items which have 0-20 grams of fiber, 0.25-1 gram of Vitamin C, 0-5 grams of potassium. 

 

Figure 13(b) shows the parallel coordinate plot of positive PCT(procalcitonin) levels of patients in India, recorded on three 

different days with a time gap of one month each. Each of the coloured circle represents States and Union Territories of 

India. Each of these three days is a dimension in the given plot. The variation in the PCT serum level of a person can be 

attributed to the criticalness of the patients affected due to Covid-19. If a patient is highly critical, his/her PCT levels are 

high compared to those who are moderately affected [22]. Comparing patients from different states with respect to 

different dates becomes easier in parallel coordinates 
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Figure 13 

a) Polygonal Line joining five different points. 
b) PCT levels of patients diagnosed with Covid-19 from various states in India. 

c) Parallel Coordinates representing 14 different nutritional values in commonly consumed 
food items. 

d) A newly filtered parallel coordinate plot after brushing. 

                                                                       

3.10.1 Gained sights: 
From figure 13(b) it is clear that Delhi has a PCT level of 8.9% on 20th April 2020, whereas Ladakh has 0.3 on 20th April. 

On 20th June, Delhi had 27.7%, whereas Ladakh had 27.6%, and On 20th August, Delhi had 6.1% whereas Ladakh had 

10.9%. (This shows that even though Delhi has started with a higher PCT level, it eventually managed to decrease their 

level within August when compared to Ladakh) 

 

3.11. Pie Chart:  
A pie chart is used to visualize categorical data. It is visually represented in a circular shape; A pie chart is divided into 

slices of various sizes, each slice representing a numerical proportion of data of a certain kind [23]. There are different pie 

charts like the Doughnut chart, Exploded pie chart, Polar area diagram, Ring chart, and many more. 
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Figure 14. Pie chart showing the distribution of the percentage of  total deaths, active cases, and discharge rate 

in India till July 2021 
                                                                                                 

3.11.1 Gained Insights: 
From figure 14 it can be observed that out of the total covid cases recorded, the discharge rate is 97.4%, deaths are 1.3%, 

and active cases are 1.3%. The space occupied by the discharge rate in the pie chart indicates that the discharge rate in 

India is very high compared to the percentage of active cases and the percentage of deaths. 

 

3.12. Scatter plot :  

A scatter plot is used to represent numerical data by plotting it on cartesian coordinates, where data is primarily 

represented as dots. There are different markers for representing a data point on the graph. However, the most common 

marker used is the dot. There are n-dimensional scatter plots, but 2-D scatter plots are commonly used. Consider a 2-D 

scatter plot drawn by plotting the (x,y) data points on the graph. Here X is the horizontal coordinate, and Y is the vertical 

coordinate. A scatter plot can be used for the Identification of the correlation between variables, identifying different 

clusters present in the data, Useful to explore randomness in the given data, Estimate the accuracy of a trained model 

(figure 15(b) is taken from the article "Community Risk Factors in the COVID-19 Incidence and Mortality in Catalonia 

(Spain). A Population-Based Study". The figure compares the difference between the prediction of a developed model, i.e., 

the expected covid-19 cases and the observed covid-19 cases) [24]. 

 

In Figure 15(a) the X-axis represents various days between April 2021 and May 2021 on which cases were recorded and 

the Y-axis is the number of cases associated with the particular date. 

 
Figure 15. 

a) scatter plot showing covid-19 cases from April 2021 to May 2021 
b) Scatter plot between observed covid-19 cases and expected covid-19 cases [33] 
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3.12.1 Gained insights: 

Figure 15(a) gives a clear picture of how the number of cases varies over a period of time. The number of cases increased 

rapidly from April to the first week of May and decreased gradually until June. 

 

3.13 Scatter plot Matrices: 

A scatter plot matrix is used to represent numerical data that contain more than two variables or features. It is also called a 

pair plot. A Scatter Plot matrix is a matrix or a 2-dimensional grid of various Scatter plots. Each scatterplot in the matrix is 

generated by considering the combinations of all the variables in the data set. Given that a dataset has N different 

dimensions or variables, the scatter plot matrix generated has (N*N)-N scatter plots. Using a scatter plot matrix, 

identifying the correlation between more than two variables is easy and can easily compare multiple scatter plots [25]. 

 

Figure 16 is plotted by grouping various scatter plots containing data about the recorded Covid-19 cases. The scatter plots 

are drawn between the UK and Spain, UK and Italy, Spain and Italy, and many more. Covid cases of these countries can be 

compared and traced efficiently in a single scatterplot matrix. A bar graph can also be used to visualize the same data, but 

it can only show the count of cases recorded in a country. The variation of the cases registered with respect to time can be 

traced using a scatter plot matrix, thereby generating more insights. 

 

In the above scatter plot matrix, blue points indicate the data corresponding to the country on X-axis, and red points 

indicate the data corresponding to the country on Y-axis. 

 
Figure 16.  Scatter plot matrix comparing Covid-19 cases recorded in UK, Spain, Italy, France on May 2021 

 

 3.13.1 Gained insights: 

From figure 16 it is clear that the UK has recorded the lowest number of cases compared to other countries. France has 

recorded the highest number of cases. The number of new cases recorded in Italy has drastically dropped between 1st May 

2021 to 31st May 2021. 

 

3.14 TimeLine chart: 

A timeline chart is used to represent the time series data. A time series is a record taken at equally spaced intervals of time. 

Time series data can be collected yearly, quarterly, monthly, weekly, daily, or even hourly. In a time series, the data is 

always maintained in chronological order. TimeLine chart is invented to manifest a series of events in sequential order. It 

represents how the resources are used over a period. 

Three types of commonly used timeline charts are, 

● Gantt chart 
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● Standard timeline chart 

● Time series graph 

The standard timeline chart is represented as a long bar, labelled with the date and list of events. These charts are usually 

simple to create once the data required for the timeline is available [26]. 

 
Figure 17. Timeline plot showing various events related to Covid-19 that happened in India from 31st 

December 2019 to 30th June 2020 [34] 

                                                              

3.14.1. Gained insights: 

From figure 17, one can track the entire history of how Covid-19 affected India and also know about the series of decisions 

taken by the Indian Government to prevent the transmission of infection. From the timeline, it is clear that India imposed a 

travel ban nearly 50 days after the first case. The first lockdown was announced in India nearly 52 days after the first case. 

By visualizing the timeline chart, the Government can identify those steps that led to unwanted outcomes and rule out a 

specific option if the same situation arises in the future. 

 

3.15. Time Series plot: 

The graphical representation of time series data is called a time series plot. Time series data have different behaviors like 

trend, seasonality, cycles, unexplained variation, and irregularities(if data contains outliers). The time series plot shows 

the behavior of the time series data, which has been recorded over a period of time [27]. Time series plots are used in the 

Financial industry, Medical industry, Educational Institutions, Disaster management, and many more to get insights into 

how data varies over a specific period of time. 

 

Figure 18 is a time series plot generated by taking the time series data that contains the number of Covid-19 cases 

recorded for 250 days in four different countries: the United States of America, Russia, Brazil, and India. Here, the X-axis 

represents the number of days, and Y-axis represents the number of Covid-19 cases recorded. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 08 | Aug 2021                 www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1323 
 

 
 

Figure 18. Time series plot between Covid-19 cases recorded in four different countries for a duration of 250 days from 

Jan 2020 to Aug 2020 

                                                                           

3.15.1 Gained Insights: 
The graph in figure 18 shows that the new cases recorded in India, Brazil, and the United States kept increasing 

proportionally with time. However, cases in the USA were increasing rapidly compared to India and Brazil after 50 days. 

 

3.16. Tree Map:   

A tree map represents hierarchical data by the use of nested figures(primarily rectangles). The structure of a tree map is 

similar to the tree data structure. Generally, a tree data structure contains a root node, various branches, inner nodes(child 

nodes except leaf nodes), and leaf nodes. 

In a tree map, the root node is the largest rectangle within which other, comparatively small rectangles are nested. Each of 

those small rectangles represents a branch for a given node. Such nested rectangles are drawn until the leaf node is 

reached [28]. 

 

Refer to figure 19(a). It represents a hierarchical structure of how India is subdivided into various states and how these 

states are further classified into cities based on the recorded Covid-19 cases. The same tree structure, when visualized 

using a Tree map, eases the complexity to get a brief understanding of how each state has been affected by Covid-19, refer 

to figure 19(b). Also, one can dwell deep into a particular state and understand the distribution of cases in each city of that 

respective state. 
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Figure 19. 

a) Hierarchical structure of various states and cities of India 
b) TreeMap showing the distribution of Covid-19 cases among States and cities in India as of 6th May,2021 

                                                                         

3.16.1 Gained Insights: 

From figure 19 it is clear that Maharashtra has the highest number of cases in India, and in the state of Maharashtra, 

Mumbai city has recorded the highest cases than other cities. 
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3.17. Violin Plot:  

A Violin plot represents the numeric data; it is the combination of a box plot and a density plot. Refer to figure 20(a) to 

understand the structure of a violin plot. The main disadvantage with a box plot is that it does not give any idea regarding 

the data distribution. From figure 20(b), it can be seen that the box plot does not clearly show whether the distribution of 

data is bimodal, uniform, or normal. In contrast, upon drawing a violin plot, the variation in data distribution can be clearly 

seen. 

 

A Violin plot is designed by placing the distribution curve vertically to the left and right sides of a boxplot. For a single data 

distribution, the curve is symmetric in both directions. When two variables are compared, the curve is not necessarily 

symmetric; refer to figure 20(c), where the left distribution belongs to the female and the right belongs to the male.  

 

A violin plot is highly beneficial as it combines the advantages of both a box plot and a distribution curve, thereby deriving 

better insights. A Violin plot clarifies where the data is concentrated and provides a great visualization of the distribution 

of data and the outliers. It can be used to identify peaks, valleys, bumps and clusters [13]. In Figure 20(c), the X-axis 

represents countries in the dataset; Y-axis represents the age groups of Covid-19 patients. The left curve represents 

information about female patients, whereas the right curve describes the male patients. 

 
Figure 20. 

a) Comparison between  Box Plots and  Violin Plots on various distributions 
b) Structure of a Violin Plot comparing with boxplot 

c) Violin plot showing age groups of male and female patients affected by Covid-19 in four different countries 

 

3.17.1. Gained insights:- 

From figure 20(c), it can be seen that people above the age of 65 in England were highly affected compared with other 

countries. In Australia, young citizens between the age groups 20-40 were highly affected. Based on these insights, the 

Governments of the respective countries can take precautionary measures to minimize deaths in the future. 

3.18. Word cloud: 
A Word cloud is a key visualization technique in providing a user with the ability to identify the most frequently appeared 

words in a text document with ease. 
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Here, the color, size, and boldness of a word depend on the category the word belongs to and its frequency in the given 

dataset. A group of related words, i.e., words belonging to a similar category, are represented using the same color. Higher 

the frequency of the word in the given data set, the larger the word's size in the visualization. Word cloud is the first point 

for starting a deeper text analysis. A world cloud helps in summarizing the entire dataset in an easily understandable 

graphical form [29]. 

 

Figure 21 is a word cloud generated by considering tweets data from Twitter India. The dataset for generating this 

visualization has been taken from Kaggle. 

 
Figure 21.  Covid-19 tweets in India between 25th July 2020 to 30th July 2020 

                                                                             

3.18.1 Gained Insights: 

From the world cloud in figure 21, it is clear that Covid and India are the most tweeted tweets in India, followed by case, 

death, test, pandemic, and many more. By knowing the most tweeted tweets, people's concern during the adversity of 

Covid-19 can be understood easily.  

4. Conclusion 

Data visualization has become the go-to solution for analyzing and interpreting complex data from various sources. 

Besides large-scale businesses, data visualization is also popularly used by scientists and research personnel to analyze 

experimental data, draw insights and help them produce and present desired results of their research more effectively. 

Knowing about different visualization techniques is important because different kinds of data require different 

visualization techniques. For instance, Categorical data uses a pie chart; Numerical data uses a scatter plot; geospatial data 

use choropleth maps. Also, for tasks like Outlier detection, box plots are used, for understanding distribution histograms 

and density curves are used, for detecting keywords, a word cloud is used. As discussed in the paper, for the Covid-19 data, 

various visualization techniques gave different insights like timeline chart described the series of decisions taken by the 

Government of India, the bar graph represented the top 10 states that contributed the most to COVID-19 related deaths in 

India and the world cloud clearly depicted the concern of people during the pandemic. So it can be concluded that there is 

a need to use various visualization techniques as the data being generated has become very diverse and to get a variety of 

insights from the data. 
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