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platform for various stakeholders to make informed decision based on descriptive
analytics. The Covid-19 information visualization approach allows users to compare
different types of visualizations such as calendar heatmaps, line charts, and bar charts
to detect Covid-19 trends or patterns. The approach is implemented as a web-based
system using D3 JavaScript library and tested using the data collected from Coronavirus
Pandemic Data Explorer. Results show that the Covid-19 calendar heatmap visualization
approach is an invaluable approach for understanding epidemic trends as it provides
users with easy access to visualizations and fast understanding of Covid-19 situations
such as daily cases, deaths and recoveries. The target users for the proposed approach

Keywords: are the National Security Council and Ministry of Health staff, company crews, and the
Covid-19; descriptive analytics; calendar general public. Future upgrades to the approach includes adding additional attributes
heatmap; D3 algorithm such as the number of tests and recoveries to assist users in making predictive analytics

using machine learning models.

1. Introduction

In recent times, many countries in the world witnessed the beginning of the end of the Covid-19
epidemic. However, as time progressed, a relatively stable situation unfolded. The emerging variants
of the coronavirus observed thus far have shown a close resemblance to Omicron, with no significant
alterations in its overall impact [1] and Covid-19 remains a global health threat and experts continue
to monitor its spread closely [2].

In Malaysia, the Ministry of Health is maintaining its implementation of Covid-19 control and
prevention measures according to established protocols [3] as Covid-19 cases continues to emerge
and it is posing a significant risk of death, especially for elderly individuals with underlying health
conditions. Therefore, it is crucial to conduct an in-depth analysis of the factors contributing to the
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country's struggles with controlling the spread of the virus [4]. Prolonged periods of lockdown and
social distancing measures have also had severe economic and social consequences, making it
imperative to find effective solutions to combat the epidemic.

Data analytics plays a crucial role in understanding and addressing the complexities of the Covid-
19 epidemic [5]. In the battle against the Covid-19 epidemic, data analytics emerges as a powerful
tool, providing valuable insights and aiding decision-making processes. At the outset of the epidemic,
users were compelled to manually search for Covid-19 cases [6], which was akin to searching for a
document manually. The process required visualizing data by examining individual data points one-
by-one, which can have detrimental effects on the brain and eyes due to prolonged screen exposure.
Furthermore, the manual search and visualization process is time-consuming and dependent on
individual imagination, resulting in a less efficient use of resources.

In this research, a Covid-19 descriptive visualization approach through calendar heatmap [7] is
proposed where it can provide users with an intuitive and comprehensive overview, facilitating easy
analysis of the epidemic's impact. The insights acquired by the calendar heatmap visualization is
targeted to contribute to the on-going efforts to combat the epidemic and minimize its economic
and social consequences. The visualization approach also enables users to discern patterns in the
data visualization. The result will show the differences between the primary visualization methods
used, which is the Calendar Heatmap, and other visualization techniques such as the Bar Chart and
Line Chart.

There are a variety of Covid-19 visualization approaches [8-10] introduced by companies,
universities, hospitals and researchers. Our World in Data [11] produces data visualization process
the world problem Issues. It makes the knowledge on big problems accessible and understandable.
The data visualization can be changed based on what the users need to see. The visualization of Our
World in Data is shown in Figure 1. Its Covid-19 data visualization and analysis include a range of
metrics such as case counts, testing rates, mortality rates, and vaccination rates. The website allows
users to explore the data through interactive visualizations, tables, graphs, and heatmaps. Our World
in Data is well-regarded for its data quality, methodology, and transparency in sourcing and
presenting data.
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Fig. 1. The main interface of Our World in Data website
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Worldometer [12] is a real-time statistics website that provides various information, including the
Covid-19 epidemic. It has been widely used by researchers and policymakers. The website updates
Covid-19 data from multiple sources, including the World Health Organization (WHO) and national
health agencies. Worldometer provides data on confirmed cases, deaths, and recoveries, as well as
graphs and maps to visualize the data. The website also provides demo-graphic breakdowns of the
data, such as age, gender, and pre-existing conditions. Worldometer's Covid-19 data has been cited
in various research studies and media reports. Worldometer visualization is shown in Figure 2.
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Fig. 2. Worldometer Covid-19 cases visualization

The Covid-19 Tracker by the New York Times [13] is a source for tracking the Covid-19 epidemic
in the United States. The visualization of the Covid-19 Tracker by the New York Times is shown in
Figure 3. It provides up-to-date information on the number of cases, deaths, and hospitalizations in
each state and county, as well as trends over time using line charts. It includes informative
visualizations to help users better understand the spread of the virus. The New York Times uses data
from various sources, including state and local health departments, to provide accurate and reliable
information to its readers. Overall, the Covid-19 Tracker by the New York Times is targeted to
individuals, healthcare professionals, and policymakers alike, in their efforts to combat the Covid-19
epidemic.
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Fig. 3. The Covid-19 Tracker by the New York Times

The Covid-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns
Hopkins University [14] is a tool for tracking the global spread of the Covid-19 epidemic, as shown in
Figure 4. The dashboard provides up-to-date information on confirmed cases, deaths, and recoveries,
broken down by country, region, and state. The data is presented in a variety of visualizations,
including maps, charts, and tables, allowing users to easily track trends and patterns in the spread of
the virus.

The dashboard has been used by public health officials and policymakers as a key source of
information in their decision-making processes. It has also been used by the media to report on the
latest developments in the epidemic.

Overall, the Covid-19 Dashboard by the CSSE at Johns Hopkins University has emerged as a
valuable resource in the fight against the Covid-19 epidemic, providing critical information and
insights to help policymakers, public health officials, and the public at large better understand and
respond to the ongoing crisis.
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Fig. 4. Covid-19 Dashboard at Johns Hopkins University
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Ministry of Health Malaysia also offers visualization and analytics of Covid-19 trends [15,16] as
shown in Figure 5. It displayed many kinds of information about Malaysians trending health issues.
The main page will display on data visualization about trending disease. It also holds campaigns for

Malaysian citizen to fight the trending disease.
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Fig. 5. The Ministry of Health Malaysia Website

The World Health Organization’s Covid-19 visualization [17,18] is a data-driven tool provided by
the World Health Organization to effectively present and analyze Covid-19 related information. This
visualization platform offers interactive charts, maps, and graphs that allow users to explore and
understand various aspects of the epidemic. It provides bar chart representations of key data such
as the number of confirmed cases, deaths, and recoveries globally and across different countries. The
visualization tool also allows users to examine trends over time, compare data between regions, and
assess the impact of interventions and measures implemented to control the spread of the virus. The

World Health Organization’s Covid-19 visualization in shown in Figure 6.
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In Malaysia, from 3 January 2020 to 3:49pm CEST, 10 May 2023, there have been 5,079,436 confirmed cases of
COVID-19 with 37,028 deaths, reported to WHO. As of 29 April 2023, a total of 72,615,990 vaccine doses have been
administered.

Malaysia Situation

5,079,436

confirmed cases

Daiy [

=

2006

100k

Dec 31
2020

Mar 31
2021

Jun 30
2021

Mar 31 Jun 30
2022 2022

Dec 31
2019

Jun 30
2020

Mar 31 Sep 30 Se0.30 Dec31 Sep 30 Dec 3t Mar 31
2020 2020 2021 2021 2022 2022 2023

37,028 .

deaths

Mar 31
2023

Mar 3

1 Sep 30
2020

2020

Dec 31
2020

tar 31

" jun 30
2021

i Dec3t
2021

2021

Mar 31
202

or the cumenPet 31 Sep 30
ete for the curenP® 3 2022

Jun 30 Sep30 Jun 30 Dec3t
2020 2021 2022 202

=

Fig. 6. The World Health Organization Covid-19 Visualization
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All of the above Covid-19 visualization approaches vary in their focus and offerings. Our World in
Data and the New York Times Covid-19 Tracker emphasize data analysis and visualizations,
Worldometer provides real-time statistics, the Johns Hopkins Covid-19 Dashboard is renowned for
accuracy, Ministry of Health Malaysia website offer localized information, and the WHO Covid-19
Dashboard provides global data from a trusted source. Users can choose the approach that aligns
with their specific needs, whether it's accessing global trends, tracking real-time updates, or finding
localized information. The comparison of Covid-19 visualizations are shown in Table 1.

Table 1

Comparison of Covid-19 Visualization Websites

Covid-19 Visualization Websites Target User Type of Visualization
Our World in Data General Public Line Graph
Worldometer General Public Bar Graph, Line Graph
New York Times Covid-19 Tracker General Public Line Graph

Johns Hopkins Covid-19 Dashboard General Public Maps, Bar Graph
Ministry of Health Malaysia Website Malaysian citizens Text, Numbers

WHO Covid-19 Dashboard General Public Maps, Bar Graph

Calendar heatmap visualization is a powerful tool for descriptive analytics of epidemics. It can be
used to identify hot spots of infection that can help public health officials to target their resources
and interventions to the areas where they are most needed. Calendar heatmap is able to track the
spread of the epidemic over time and patterns in the spread of the disease can be identified and
predictions of future spread of the disease can be made. Calendar heatmap can also be used to
compare different epidemics. It helps to identify factors that contribute to the spread of epidemics
and to develop more effective prevention and control strategies. From the epidemic data point of
view, calendar heatmaps are particularly useful for visualizing epidemic data because they are able
to show multiple variables at the same time. It helps to identify relationships between different
variables, such as the relationship between the number of cases and the number of deaths. Trends
in the epidemic data is also able to be highlighted, where it can help to identify changes in the spread
of the epidemic over time. Calendar heatmaps also makes it easier for people to understand the data
and to identify patterns.

Heatmaps are used to track the spread of the Ebola virus in West Africa [19]. The calendar
heatmaps showed that the virus was spreading rapidly in some areas, and this information helped to
guide the deployment of resources and interventions. Heatmaps are also beneficial in comparing the
spread of the Zika virus in Brazil and Colombia [20]. The heatmaps showed that the virus was
spreading more rapidly in Brazil, and this information helped to explain why Brazil was experiencing
a larger outbreak. In the most recent pandemic, calendar heatmaps are used to track the spread of
the COVID-19 pandemic around the world. The calendar heatmaps showed that the pandemic was
spreading rapidly in some countries, and this information helped to guide the global response to the
pandemic. As the use of calendar heatmaps becomes more widespread, it is expected to see even
more innovative ways to use this powerful tool to understand and respond to epidemics.

The remaining sections of this article are structured as follows. Section 2 presents the
methodology implemented in this research. The implementation of the research is discussed in
detail, particularly the descriptive analytics approach, the Covid-19 dataset, the visualization
framework, and the calendar heatmap visualization approach using D3.js algorithm. Section 3 focuses
on the results of the experiment and analysis. Finally, Section 4 provides a conclusion, summarizing
the content derived from the research outcomes. Suggestions and future work to improve this
research are also highlighted.
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2. Methodology
2.1 Data Analytics Life Cycle for Covid-19 Descriptive Analytics Research

The Data Analytics Life Cycle [21,22] for Covid-19 is a structured approach that encompasses
various stages to extract meaningful insights from data related to the Covid-19 epidemic. It involves
processes such as data collection, data cleaning and preprocessing, exploratory data analysis, and
the application of statistical and visualization techniques to describe and summarize the Covid-19
data. By following this life cycle, researchers can uncover patterns, trends, and correlations in the
data, leading to a comprehensive understanding of the descriptive aspects of the epidemic. The data
analytics life cycle for Covid-19 is shown in Figure 7.

In the early days of the COVID-19 pandemic, descriptive data visualization was used to track the
spread of the virus and to identify hot spots. As the pandemic has progressed, descriptive data
visualization has also been used to monitor the effectiveness of interventions, to track the progress
of the pandemic, and to communicate the risks of the virus to the public.

Descriptive data visualization is a powerful tool that can be used to understand and communicate
the spread of COVID-19. It can be used to visualize a variety of data, including the number of cases,
the number of deaths, the age distribution of cases, and the geographic distribution of cases. Some
of the most common descriptive data visualization approaches used to visualize COVID-19 data
include bar charts, line charts, pie charts, map visualizations, and many more. Bar charts are a simple
and effective way to visualize the number of cases or deaths. It can be used to compare the number
of cases or deaths over time, or to compare the number of cases or deaths between different
countries or regions. Line charts are another effective way to visualize the number of cases or deaths
over time. They can be used to show trends in the spread of the virus, or to identify spikes in the
number of cases or deaths. Pie charts can be used to visualize the distribution of cases or deaths by
a particular variable, such as age or gender. They can be helpful for understanding who is most at risk
from the virus. Map visualizations can be used to visualize the geographic distribution of cases or
deaths. They can be helpful for understanding where the virus is spreading, and for identifying areas
that are most affected by the epidemic. These are just a few of the many descriptive data visualization
approaches that can be used to visualize COVID-19 data. The best approach to use will depend on
the specific data that is being visualized, and the target audience.
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Fig. 7. Data Analytics Life Cycle
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2.2 Covid-19 Dataset

The dataset is sourced from Our World in Data Websites [23], specifically the Coronavirus
Pandemic Data Explorer. The dataset encompasses various attributes as outlined in Table 2.

Table 2

Covid-19 Dataset in Malaysia
Data Attribute Data Description
Location_ID Unique location ID
Location Name of location
Date Date of event
New cases Number of new cases daily
Total cases Number of accumulative cases
New Death Number of new deaths daily
Total Death Number of accumulative deaths

2.3 Covid-19 Descriptive Analytics and Visualization Framework

The Covid-19 Descriptive Analytics and Visualization framework refers to the structure that
enables the analysis and visualization of data related to the Covid-19 epidemic, as shown in Figure 8.
The framework incorporates descriptive analytics and visualization tools to extract meaningful
insights and present them in a visually appealing and understandable manner. By employing this
framework, researchers, policymakers, and the general public can gain valuable insights into the
spread, impact, and trends of the Covid-19 virus, aiding in decision-making and resource allocation
to combat the epidemic effectively.
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Fig. 8. Covid-19 Data Visualization Framework
2.4 Calendar Heatmap Visualization of Covid-19 outbreak cases using D3.js algorithm
Calendar heatmaps are a powerful visualization technique that can be used to represent time-

series data. They are often used in business intelligence and analytics applications, and they are
becoming increasingly popular for social media analytics.
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A general framework for creating calendar heatmaps has been proposed [24], which discusses the
advantages and disadvantages of the technique used with temporal data. A study on the
effectiveness of calendar heatmaps for visualizing time-series data [25] found that they can be
effective for communicating temporal patterns, but they can be difficult to read if the data is too
dense.

There has been a growing interest in the use of calendar heatmaps for social media analytics. A
method has been presented for creating calendar heatmaps from Twitter data, which was used to
visualize the frequency of tweets about the 2012 US presidential election [26].

The D3.js calendar algorithm [27-29] is a method for creating interactive calendar heatmaps. It is
a powerful tool for visualizing time-series data, and it is becoming increasingly popular for social
media analytics. The algorithm works by first creating a grid of cells, each representing a day of the
year. The cells are then colored according to the value of the data being visualized. For example, if
the data represents the number of COVID-19 cases, the cells would be colored red for high values
and green for low values.

The D3.js calendar heatmap algorithm also allows users to interact with the heatmap. Users can
zoom in and out of the heatmap, and they can also click on individual cells to see more information
about the data on that day. This interactivity makes it easier for users to understand the data and to
identify patterns. The D3.js calendar algorithm is a versatile tool that can be used to visualize a variety
of time-series data. It is easy to use and it is highly customizable, making it a popular choice for both
beginners and experienced developers. A pseudocode representation of the D3.js calendar algorithm
is shown in Figure 9.

function createCalendarHeatmap(data) {
// Create a grid of cells, each representing a day of the year.
var cells = d3.range(365).map(function(index) {
return {
day: index,
value: data[index]
¥s
s

// Color the cells according to the value of the data.
var colorScale = d3.scalelinear()

.domain([@, d3.max(data)])

.range(["red”, "green"]);

cells.forEach(function(cell) {
cell.color = colorScale(cell.value);

s

// Create a div to hold the heatmap.

var div = d3.se1ect("body").append("div")j
div.attr("width", "500px");
div.attr("height"”, "500px");

// Create a canvas to draw the heatmap on.
var canvas = div.append(“canvas");
canvas.attr("width", "500px");
canvas.attr("height™, "500px");

// Draw the heatmap on the canvas.
var ctx = canvas.getContext("2d");
cells.forEach(function(cell) {
ctx.fillStyle = cell.color;
ctx.fillRect(cell.day * 10, 0, 10, 10);
1);
¥

Fig. 9. D3.js calendar heatmap pseudocode
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One of the main contributions of calendar heatmaps using the D3 algorithm to the understanding
of COVID-19 outbreak cases is their interactivity. Users can zoom in and out of the heatmap, and they
can also click on individual dates to see more information about the number of cases on that date.
This interactivity makes it easier for users to understand the spread of the virus.

Calendar heatmaps using the D3 algorithm can also be customized. Users can change the colours
of the heatmap, the size of the text, and the other visual elements of the heatmap. This customization
allows users to create heatmaps that are tailored to their specific needs.

Several organizations have created calendar heatmaps to visualize the spread of COVID-19 cases.
The New York Times has created a heatmap that shows the number of COVID-19 cases in the United
States by date [13]. The BBC has created a heatmap that shows the number of COVID-19 cases around
the world by date [30]. The Johns Hopkins University Center for Systems Science and Engineering has
created a heatmap that shows the number of COVID-19 cases in different countries by date [14].

In conclusion, calendar heatmaps are a powerful tool for visualizing COVID-19 outbreak cases.
They can help to identify hot spots, track the progression of the pandemic, and make predictions
about the future course of the pandemic. This information can be used by public health officials to
make informed decisions about how to respond to the pandemic.

3. Calendar Heatmap for Covid-19 Visualization Results

The Covid-19 visualization approaches are implemented on a website that includes three primary
types: calendar heatmap, bar chart, and line chart. Users have the flexibility to select the visualization
type that best suits their needs and preferences.

Once users select their preferred visualization type, the system promptly generates and displays
the chosen data visualization. This interactive feature allows users to engage with the data, explore
trends, and derive insights specific to their interests. By presenting data in various visual formats, the
website caters to different analytical needs and enhances the users' understanding of the Covid-19
situation. The proposed Covid-19 Visualization Approach main page is shown in Figure 10.

Covid-19 Visualisation

in Malaysia

3 descriptive types Data Visualisation on Covid-19

Choose the 3 Types of visualisation or make a comparison between these

Population: 32365988

Citizens age more than 65 Years Old: 6.29%
Hospital Bedrooms per 1000: 1.9

Fig. 10. Covid-19 Visualization Main Page

The calendar heatmap visualization specifically designed to showcase the daily cases and daily
death cases related to Covid-19. This visualization provides a unique and comprehensive way for
users to analyze and understand the impact of the epidemic over time. The Calendar Heatmap
represents each day of a given time period as a separate cell or tile in a calendar-like grid. The cells
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are filled with colors that correspond to the intensity or magnitude of the Covid-19 cases or deaths
for that particular day. This color-coded representation allows users to discern patterns and
variations at a glance, as different colors indicate varying levels of intensity.

The accuracy of the data values displayed in the calendar heatmap is of paramount importance.
Users can trust that the data presented aligns with the latest and most reliable information available,
ensuring the credibility of the visualization. This accuracy ensures that users can make informed
interpretations and draw meaningful insights from the calendar heatmap.

By utilizing different colors to differentiate the intensity, the calendar heatmap effectively
highlights the varying degrees of Covid-19 cases or deaths over time. This color differentiation allows
users to identify hotspots, areas of concern, or regions with particularly high or low levels of infection
or mortality. It helps to identify trends, patterns, and areas requiring focused attention or
intervention. The calendar heatmap visualizations of Covid-19 new cases and death cases in Malaysia
are shown in Figure 11. Each square in the calendar heatmap represents one day of the year. Days
with low indices are represented in light aqua, and as the index goes up, the color changes to aqua,
green, yellow, orange, and red. Days with the highest indices are represented in black. Table 3
summarizes the color coding scheme.
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Fig. 11. Calendar Heatmap Visualization for Covid-19 Cases in Malaysia
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Table 3
Color coding scheme for calendar heatmap
visualization of Covid-19 cases in Malaysia

Index Color
Very Low Light aqua D
Low Aqua D
Medium Green D
High Yellow D
Very high Orange i
Extremely high Red

Peak Black .

Overall, the calendar heatmap visualization offers users a visually compelling and accurate
representation of daily Covid-19 cases and deaths. It is able to facilitate the understanding of the
epidemic's impact, supports data-driven decision-making, and enhances the communication of
critical information related to the spread and severity of the virus.

The "Bar Graph" page as shown in Figure 12 presents a visualization of daily cases and daily death
cases through a bar graph. Users can accurately visualize the bar graph, where each bar represents
the corresponding data value and distinguishes it from others. The "Bar Graph" page offers a visual
representation of daily cases and daily death cases using a bar graph. In this visualization, each bar
corresponds to a specific data value and provides a clear distinction between different values.

Bar graphs are particularly effective in displaying discrete and categorical data, making them
well-suited for representing Covid-19 statistics. Each bar in the graph represents a specific category,
such as a specific date or location, and the length or height of the bar corresponds to the magnitude
or count of the data value it represents. Users can accurately interpret the bar graph by observing
the relative lengths or heights of the bars. This allows for easy comparison between different
categories and helps identify patterns, trends, or significant variations in the data. For example, users
can quickly identify which days had the highest number of cases or compare the number of deaths
across different regions. Furthermore, the visual nature of the bar graph aids in the communication
of data to a wide audience. It simplifies complex information, making it more accessible and
understandable, even for individuals without a strong statistical or analytical background.

The "Line Graph" page as shown in Figure 13 presents a line graph representing daily cases and
daily death cases. Users can visualize the line graph with accurate data values, and the line
differentiates the values over time. The "Line Graph" page displays a visual representation of daily
cases and daily death cases using a line graph. This type of visualization is particularly effective in
illustrating trends and changes over time. In the line graph, each data point is represented by a
marker, and these markers are connected by a line, creating a continuous visual representation of
the data over a specific time period. The vertical axis typically represents the number of cases or
deaths, while the horizontal axis represents the progression of time, such as days, weeks, or months.

12
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Fig. 12. Result on Bar Graph Visualization

By plotting the data points and connecting them with a line, the line graph provides a clear
depiction of the fluctuation and progression of daily cases and deaths over time. This enables users
to visualize the rise or fall of the numbers, identify peak periods, and observe any significant patterns
or trends. Users can accurately interpret the line graph by examining the position of the line at
specific time points. The line graph distinguishes the values by the slope, height, or position of the
line relative to the axis. For example, an upward or downward slope indicates an increase or decrease
in cases or deaths, respectively.

The line graph's ability to showcase temporal patterns and changes makes it valuable for tracking
the progression of the epidemic, assessing the effectiveness of interventions, and identifying
potential turning points. By visualizing the data with accuracy, users can gain insights into the impact
of the virus over time and make informed decisions based on the observed trends.
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Fig. 13. Result on Line Graph Visualization

3.1 Discussion on the comparison of calendar heatmap, bar chart and line chart visualization of Covid-
19 dataset

The calendar heatmap visualization stands out with its ability to provide an intuitive and
comprehensive overview of the data. It typically uses colors to represent the intensity or magnitude
of a particular variable, allowing users to quickly identify patterns and variations in the data. Calendar
heatmaps are especially useful for representing large datasets or time series data, as they condense
information into a visual grid format. In contrast, a bar chart is effective in displaying discrete and
categorical data. It uses vertical or horizontal bars to represent different categories and their
corresponding values. Bar charts are particularly useful for comparing values among different
categories and identifying the highest or lowest values. They provide a clear visual distinction
between data points and allow for easy comparison. On the other hand, a line chart is ideal for
representing trends and changes over time. It connects data points with lines, enabling users to
observe patterns, fluctuations, and relationships between variables. Line charts are commonly used
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to analyze time series data, such as tracking the progression of Covid-19 cases over weeks or months.
The comparison of calendar heatmap, bar chart, and line chart is shown in Figure 14.

While all three visualization methods serve different purposes, the calendar heatmap stands out
due to its ability to provide an intuitive and comprehensive overview of data by utilizing colors to
represent intensity or magnitude. It condenses information and allows users to quickly identify
patterns and variations in the data.

The calendar heatmap is a powerful visualization technique that effectively presents data in a
grid-like format. It utilizes colors to represent the magnitude, intensity, or density of a particular
variable across different categories or time periods. The key advantage of a calendar heatmap is its
ability to provide a quick and holistic understanding of data patterns. By using a color spectrum, it
allows users to easily identify areas of high or low values, patterns, and outliers. This is especially
valuable when working with large datasets or when exploring complex relationships between
multiple variables.

@ C 2 Covid-19 Data Visualisation
| in Malaysia

3 Descriptive Types Data Visualisation on Covid-19
Choose 3 types of visualisation or make a comparison between these
Heatmap Bar Chart Line Chart Comparisons of Visualisations
HEATMAP BAR CHART LINE CHART
Easier for weekly observation Easier for daily observation Easier for daily observation
Color represent value Bar represent value Line represent value
Can design in variety types of shape Consist of 1 type of design Consist of 1 type of design
Effective to make a clear conclusion Effective to make individual observation Effective to make trend issue

Fig. 14. Result on Display (Comparisons of Visualizations)
4. Conclusions

A Covid-19 descriptive visualization approach that uses calendar heatmaps is proposed to visualize
the spread of the virus over time and space. The approach was designed to be a comprehensive web-
based platform that offers multiple data visualizations for tracking Covid-19 cases in Malaysia.

One of the significant achievements of the proposed approach was the creation of a descriptive
analytics tool that effectively communicates the daily Covid-19 cases and associated death rates in
Malaysia. By offering calendar heatmap visualization, the current state of the epidemic is successfully
conveyed and able to provide valuable insights.

However, it is important to note that the proposed approach has limitations. One notable
weakness is its inability to capture and display the important dates and factors influencing the trends
of Covid-19 cases, such as the impact of significant events or interventions. For instance, the
approach fails to represent the effectiveness of measures like the Movement Control Order
implemented in Malaysia on March 18th, 2020, which significantly contributed to the reduction in
cases.
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For future work, the proposed approach can be improved by incorporating important dates and
contextual factors that influence the Covid-19 case trends. This would provide a more comprehensive
understanding of the underlying dynamics and facilitate better decision-making for stakeholders
involved in epidemic management. The proposed approach can also be used to visualize other types
of pandemic, such as the spread of influenza or HIV/AIDS. The suggested improvements are targeted
at providing a more comprehensive understanding of the underlying dynamics and facilitating better
decision-making for stakeholders involved in epidemic management.
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