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Abstract—The Coronavirus Disease 2019 (COVID-19) has now
become a pandemic, inflicting millions of people and causing tens
of thousands of deaths. To better understand the dynamics of
COVID-19, we present a comprehensive COVID-19 tracking and
visualization platform that pinpoints the dynamics of the COVID-
19 worldwide. Four essential components are implemented: 1)
presenting the visualization map of COVID-19 confirmed cases
and total counts all over the world; 2) showing the worldwide
trends of COVID-19 at multi-grained levels; 3) provide multi-
view comparisons, including confirmed cases per million people,
mortality rate and accumulative cure rate; 4) integrating a
multi-grained view of the disease spreading dynamics in China
and showing how the epidemic is taken under control in
China. This demo will spur further disease spreading modeling
for researchers, support decision-maker, and enrich the public
awareness of the spreading situations of COVID-19 worldwide.
This demo offers decision-makers with accurate data-driven
representations in an easy to understand format that informs
them the pandemic dynamics and enables them to make more
timely and cost-effective preparation and response plans.

I. INTRODUCTION

The outbreak of Coronavirus Disease 2019 (COVID-19) has
now rapidly spread to more than 185 countries and regions,
and become a global pandemic, inflicting millions of people
and causing tens of thousands of deaths (as of April 10,
2020). Recently, a number of platforms [1[], [2]], [4]-[6] about
the spreading of COVID-19 have been developed in response
to this increasingly exasperated global disaster. However,
most of these platforms suffer from some limitations, e.g.,
they either contain only the general statistics such as total
reported cases in a nation, daily increment count, or only
present simple visualizations of COVID-19 trend cases in a
limited countries/regions. Moreover, these existing platforms
lack comparative information among different countries, which
may be useful for countries that are in the different stages of
the pandemic dynamics. For instance, countries like China and
South Korea have contained the spreading of this epidemic,
while the spreading in countries like in the USA is just
starting to unfold. Thus, presenting the full trends in China and
South Korea may be helpful for decision-makers in the USA.
Furthermore, the lack of inter-country comparison information
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will limit the understanding of the current situation and even
hamper the efforts to implement pandemic relief.

In this paper, we developed an interactive platform [| to
track, visualize and analyze the reported cases of COVID-
19 (a demo video is availableﬂ). It provides researchers,
public health authorities and the public, with a user-friendly
and comprehensive tool to track, visualize and compare the
pandemic as it unfolds. Moreover, the platform provides a
multi-view visualizations for further modeling the pandemic
evolution dynamics, inferring spreading trends, and analyzing
the factors that may influence the spreading dynamics of
COVID-19. These insights into this challenging global emer-
gency are extremely important to promotes the development
of appropriate policies, and to contain the spreading of this
pandemic. To summarize, our platform has the following
contributions: On this account, there is thus an urgent need
to develop a comprehensive platform to track, visualize and
analyze COVID-19 cases world-wide in a multi-view manner,
with the ultimate goal to spur disease spreading modeling
from researchers, support decision-making from public health
authorities, and educate the general public.

In this paper, we present an interactive platform E] to
track, visualize, and analyze the global cases of COVID-19.
Moreover, except for showing the latest reported cases of
COVID-19, the platform presents the historical records and
enables users to explore the COVID-19 spreading trends in
a multi-grained manner. Moreover, multi-view comparisons
among countries that are severely affected by the pandemic
are presented.

o Develop a comprehensive platform to track, visualize
and compare COVID-19 cases worldwide, which would
tremendously inspire disease modeling for researchers,
support decision-maker and public health authorities, and
enhace the public awareness of the spreading dynamics.

e Provide a Bird’s-eye view of the global COVID-19 dy-
namics and allow users to view the COVID-19 trends for
each country and state/province at multi-grained levels.

Uhttps://covidtracking.app/#tab=world-map
Zhttps://www.youtube.com/watch?v=NfdajZrrwtM
3https://github.com/ohdarling/COVID-19-Charts, https://2019ncp.tk
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o Present a multi-dimension comparison among countries
that are severely affected by the pandemic.

o Show the full evolution path of the pandemic in China,
which could be beneficial for counties that haven’t con-
tained the disease spreading yet.

II. PLATFORM FRAMEWORK

In this section, we present the platform we built and pinpoint
each component inside. The landing page of this platform is
shown in Figure [T]

A. Dataset and Data Flow

Initially, the platform relies on data that is manually col-
lected, but as the pandemic spread quickly worldwide, the
manually collecting process is too time-consuming to continue,
and now it uses data through foregoing online data sources.
The primary data source is DXY, a GitHub repository E] that
is maintained by many volunteers, which aggregates multiple
data sources, such as local media, government reports, and
health organizations, to provide cumulative COVID-19 cases
in near real-time.

B. Global Heatmap

A heatmap will present an overview of the severity [3]]. We
also use global heatmap to show the geographical distribution
of reported cases of COVID-19 worldwide. As shown in part
A of Figure [I] the COVID-19 heatmap shows the number
of countries affected, the total number of cases, death toll,
and etc. The darker the color is, the larger the accumulated
case number this country/region has. If the mouse hangs
over a county/region, it will highlight the contour of this
country/region.

C. National Trends

Since the COVID-19 has spread more than 180 countries, a
visualization shows the reported cases from a global level and
national level would shed light on the spreading dynamics.
People are not only interested in the latest case number, but
also want to trace the trends of infections and work on possible
ways to bend the curve. We offer two scenarios to look back
on the trends of infections, and the possible ways to bend the
curves. We group nations into subgroups by their geographical
locations and visualize information, such as total reported
cases, cured cases, death counts, the total number of people
under treatment, daily new confirmed cases, daily cured cases,
and daily deaths. Users can choose to include or exclude
mainland China as its fight for this disease is getting close
to ending. We show the visualization of the national trend of
Italy in part B as an example. The curves marked by circles
use y-axis on the left, and the bar charts share the y-axis on
the right. Moreover, we also allow users to input the nation or
city name to search the related visualization information.

“https://github.com/BlankerL/DXY-COVID-19-Data,
https://ncov.dxy.cn/ncovh5/view/pneumonia, https://covidtracking.com/

D. Multi-view Comparisons

Since different countries are in different stages and expe-
rience different COVID-19 activities, comparing the disease
spreading dynamics would gain different insights. This time
difference enables the experience learning process that is
especially constructive for countries where an outbreak is
imminent. Accordingly, We provide multi-view comparisons
among countries, including comparisons on mortality rate in
part C, total confirmed cases in part D, and existing confirmed
cases in part E, confirmed cases per million people in part F.
All those visualizations are designed to allow users to select
countries for comparisons. The visualization of total confirmed
cases provides users the perspective to retrospect back, and
users can choose a specific country to zoom in.

E. Multi-grained Spreading Dynamics in China

The infectious disease initially outbroke in China and it
has been fully contained in China, the disease spreading
dynamics in China would be a practical exemplar that other
countries would refer to. We integrate the multi-grained view
of the disease spreading dynamics in China and show how the
epidemic is taking under control. Specifically, We detailed the
accumulated reported cases, daily increment, daily cured cases,
and daily deaths in China as part G shows. We also present the
disease spreading at province and city levels. The motivation
is that different provinces or cities may have distinct evolution
patterns, and hence a multi-grained view would unveil more
valuable information. Part H uses data collected in Hubei
province only since a big portion of the confirmed cases
have Hubei travel history in China. By showing this multi-
grained information, we believe the users can uncover more
information underneath.

III. CONCLUSIONS

We develop an interactive platform to track, visualize and
analyze reported cases of COVID-19 worldwide, providing
platform users with multi-view and multi-grained insights into
the pandemic dynamics. Platform users can select countries
and information levels they are interested in. At a selected na-
tion level, the platform provides users with the latest COVID-
19 cases, deaths, recoveries, daily confirmed case increment,
daily deaths increment, and daily cured case increment. This
platform will tremendously help researchers with the disease
spreading modeling, support decision-maker, and enrich the
public awareness of the spreading of COVID-19 worldwide.
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Fig. 1. Landing page of the COVID-19 platform.
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