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Abstract: The COVID-19 is not mitigating without a vaccine, but its effect can reduce using some advance technology. Smart
cities are one of the essential needs for reducing this pandemic. This study presents the role and implementation of smart city
technology to minimise the COVID-19 risk. The smart city technology is used to maintain social distancing, which avoids the
face-to-face interaction and physical contact. It has been observed that the position technology is used to trace the infected
people. Drones and robot technology are used to work as medical staff and helpful for other essential services. It can be seen
that smart healthcare is one of the advance smart city technologies, which is used to take care and treat infected people without
any contact. It has also been observed that the smart delivery system is one of the contact-free technologies. It is used to
deliver essential items, including groceries, food, and medicine, without any physical contact. The uses of all the above smart
city technologies have been discussed widely to mitigate the COVID-19 risk.

1 Introduction
The entire world is in panic mode due to the spread of severe acute
respiratory syndrome coronavirus 2 (SARS-COV-2), and people
are feeling distressed and afraid due to the speed of range [1, 2].
The whole world is lockdown mode due to this pandemic.
Generally, pandemic affects the health, economy, and living
conditions of our society and coronavirus is one of the recent
pandemics. It is highly an infected disease that infects the
respiratory system, and which may result to damage the other
organs and leads to death, which all have a poor health condition.
The pneumonic symptom has observed during the coronavirus and
WHO given the name coronavirus disease 2019 (COVID-19) [3–
5]. The novel coronavirus is originated from Wuhan city, China, in
December 2019. World Health Organisation (WHO) declared the
global health emergency due to its contagious disease [6, 7]. This
disease is categorised in four stages; in the first stage, the virus
does not spread locally; people are affected who have a travel
history. In the second stage, the virus spread due to local
transmission. People are affected due to infected people who have
come from affected countries, especially family and friends. In the
third stage, people are affected who do not have any travel history.
This stage is an extremely contagious stage and difficult to control.
Stage four, this stage is fully uncontrollable [8, 9]. COVID-19 is
the biggest threat all over the world due to thousand number of
infected cases as well as thousand death cases reported worldwide,
and the number is still counting.

A lot of research is going on to reduce the effect of COVID-19.
The development of a vaccine is one of them. The immediate
development of a vaccine is not possible, but the risk can be
reduced by using smart city technologies, like smart healthcare,
smart logistic etc. [10–12].

Without the vaccine, the COVID-19 risk can reduce with the
help of following ideas like the implementation of lockdown,
social distancing, the supply of essential services, and home
quarantine of the affected person. These ideas can implement more
efficiently with the help of smart city components, as shown in
Fig. 1 [13–15]. 

In this paper, the reduction of COVID-19 risk with the help of
smart city technology has been discussed. This smart city
technology is mainly divided into three parts. The uses of smart
technology, smart healthcare, and smart delivery system have been
discussed for reducing the COVID-19 risk. The effect of these
technologies has been discussed for maintaining the social
distance, home isolation, and lockdown situation. The other
innovative smart city technologies have also been discussed for a
significant reduction of the COVID-19 risk.

2 Current situation of COVID-19 pandemic
The COVID-19 pandemic is affected the entire world. It affects the
whole economy and stops the growth of the country. More than 50
lakhs total number of cases and more than 3 lakhs death cases have
reported globally. The United States of America is the most
affected country in the world, it has alone more than 16 lakhs, a
total number of cases and around 1 lakh death cases recorded. Still,
the number of cases is increasing day by day. 21 lakhs cases have
been recovered and 28 lakhs active cases are noted in the world.
Only 98% of active cases are under mild condition, and they are
out of risk; only 2% of active cases are under critical stage; those
are already suffering from several diseases. The recovery rate and
death rates are around 86 and 14% of closed cases. It can be
observed that the recovery rate is much higher than the death rate.
The region-wise total number of cases is shown in Fig. 2 [16]. 

India is also facing the same problems these days. People are
staying at home to maintain social distance guidelines. The daily
number of cases increases from one to six thousand, the total
number of cases is around 1.38 lakhs, and the number of death
cases is 4000 in the whole country. The recovered cases are moreFig. 1  Smart cities component for reducing the COVID-19
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than 57,000, and more than 77,000 active cases are recorded, and
numbers are still counting. The recovery rate and death rate are
around 93 and 7%. It can be seen that the recovery rate is much
higher than the death rate and it also can be observed that the
COVID-19 pandemic is not a dangerous disease. However, it is a
highly transmitted disease which can be reduced by using proper
smart city technology. The highest number of confirmed cases is
recorded in Maharashtra. It has about 36% of the total number of
cases in India. The current situation of COVID-19 cases of the top
ten Indian states is shown in Table 1, and its bar chart analysis is
depicted in Fig. 3. A country-wise comparative analysis is
presented in Table 2, and its bar chart analysis is illustrated in
Fig. 4. Nowadays, the number of new cases is double the number
of recover cases in India. However, its rate of rising the number of
cases is very slow as compared to other countries, such as USA,
UK, Italy, France, Spain, Germany, etc. This means the condition is
still better than in other developed countries. The COVID-19
pandemic affected the entire country from health to the economy
[17]. All the data are mentioned up to 24 May 2020.

The smart city technology is categories into three main parts,
which is very useful to maintain social distancing, home isolation
and lockdown situation. These technologies have very advanced to
mitigate coronavirus. These technologies are also categories into
subparts, as shown in Fig. 5. 

3 Smart technology
With the help of information communication technology (ICT), the
risk can reduce in multiple times. Smart technology can help to
manage people like a gathering of people, crowd management,
quarantine of people, effectively follow the government guideline,
proper distribution of food and medicine, implementation social

Fig. 2  Region-wise no. of cases
 

Table 1 Top ten Indian states current situation of COVID-19
Indian state Confirmed

case
Recovered

cases
Death
cases

Active
cases

Maharashtra 50,231 14,600 1635 33,996
Tamil Nadu 16,277 8324 111 7942
Gujrat 14,056 6412 858 6786
NCT of Delhi 13,418 6540 261 6617
Rajasthan 7028 3848 163 3017
Madhya Pradesh 6665 3408 290 2967
Uttar Pradesh 6268 3538 161 2569
West Bengal 3667 1339 272 2056
Andhra Pradesh 2823 1856 56 911
Bihar 2587 702 13 1872

 

Fig. 3  Top ten Indian state cases analysis
 

Table 2 Country wise case study
Country Confirmed

case
Recovered

cases
Death
cases

Active
cases

USA 1,686,436 451,702 99,300 1,135,434
Brazil 365,213 149,911 22,746 192,556
Russia 353,427 118,798 3633 230,996
Spain 282,852 196,958 28,752 57,142
Italy 229,858 140,479 32,785 56,594
France 182,584 64,617 28,367 89,600
Germany 180,328 161,200 8371 10,757
Turkey 156,827 118,694 4340 33,793
India 138,845 57,721 4021 77,103
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distancing etc. Some of the effective techniques are mentioned
below.

3.1 Position technology

The position of technology is one of the crucial roles to fight
against any disaster system [18]. It is used to find an accurate
position with the help of a navigation satellite system to access the
problem in the hotspot area. This technology is used to deliver
food, medicine, medical equipment, and other essential services
with the help of the drone. It can find the exact position of infected
persons and the infected area and also can trace the moving
position with the help of reliable data and effective mapping. This
technology is also helpful to make a strategy for better transport
facility.

It is used to identify the geographical area for many purposes
like finding the exact location for the construction of COVID
hospital, its monitoring and also helps to maintain the social
distance by observing the infected people. This technology
provides the graphics of geographical structure for maintaining the
distance from an infected person.

3.2 Robot technology

The robot technology is highly recommended during the crisis.
This technology is used for multipurpose systems [19]. It reduces
human contact. The robot technology work as a Frontline warrior

to the reduced spreading of the COVID risk. It is helpful for
supplying the essential service, maintaining the lockdown and so
on. This technology is used to make smart and digital hospitals
with the help of a cloud-based system. It is the best way to interact
with the doctor via virtual interaction. Several important points of
robot technologies for reducing the COVID risk are mentioned
below:

(i) It is used to deliver the food, medicine, medical equipment and
other essential services in the hospital for reducing contact with an
infected person.
(ii) It is used for maintaining social distancing and observing the
people in the affected area.
(iii) It is used to measure the body temperature of an infected
person.
(iv) It is used for sanitisation.
(v) It is used for thermal screening in public places like airports,
railways, malls, cinema etc.
(vi) It is used for cleaning purposes.
(vii) It is used to help the people for quarantine.

3.3 Drones technology

The drone technology is beneficial to reduce the spread of COVID
risk. The application of this technology is similar to robot
technology. It is used for different applications such as delivering

Fig. 4  Country-wise case analysis
 

Fig. 5  Different types of smart city technology for reducing the COVID-19
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the food, observation of affected area etc. [20, 21]. The following
points are mentioned below to reduce the COVID risk:

(i) It is used for thermal screening to measure the temperature with
the help of an artificial intelligent (AI)-based thermal camera.
(ii) It is used to maintain the social distancing near the affected area
by using a loudspeaker enabled drone system for avoiding the
secondary risk.
(iii) It is used to help in quarantine.
(iv) It is used for face recognition with the help of a big data-
enabled camera.
(v) It is used for delivering medical equipment and transport the
patient samples for examination, which saves time.
(vi) It is very helpful in a rural area for monitoring public places.
(vii) It is used to maintain law and order near the affected area by
attaching the camera and loudspeaker with the drone.

4 Smart healthcare
Due to contagious type disease, smart healthcare [22] is one of the
vital parts of smart city technology for reducing the COVID risk.
The development of smart city technology may help reduce the
COVID-19 risk smartly. The smart city technology [23] has
improved the efficiency and reduced the requirement of the
hospital and monitors the mass patient during this type of
pandemic. This technology is beneficial to manage the whole city
without affecting any services like medical equipment, food
delivery and transportation of necessary items. Many smart
techniques are used to reduce pandemic earlier, also likes EBOLA,
NIPAH, Bird flu. The smart healthcare system is beneficial to
maintain the social distancing, lockdown, food delivery system etc.

With the help of AI, big data analysis and cloud computing, the
healthcare system is much improved to tackle any disease [24]. The
different technology is used to make smart healthcare, and few of
them are explained below.

4.1 Smart health app

The smart health app is used to trace the people's movement, health
information and provide information about the infected people.
This app is handy to reduce COVID-19 risk. It indicates about the
infected people whenever they crossed and ring the alert alarm.
The people can check their health status using this app. Apart from
that, this app provides exact information about pandemic news and
avoid any false updates. Peoples are concern with their doctor for
any health-related issue.

The smart health app is sensing the body temperature, heartbeat
and another symptom also – many apps designed with colour-
coded information like green, orange and red. The green colour
shows the peoples are free from risk, and they can step out from
home. The orange colour shows the people are under the risk and
red colour shows the people are infected with high risk, they have
to quarantine at home and do not step out from home.

4.2 Ultraviolet C (UVC) radiation

UVC radiation is a subtype of radiation that is used for killing
bacteria and viruses. UVC radiation is one of the high intensities of
UV radiation and damaging the virus due to the shortest
wavelength. UVC radiation is not able to reach the earth due to the
ozone layer. The UVC radiation is used for different applications
including wastewater plants, food processing plants, farms etc.
This UVC radiation technology is beneficial for reducing the effect
of COVID-19. The different UVC radiation technology is used to
kill the virus and bacteria with the help of smart city technology
and these are defined below.

4.2.1 UVC radiation trolley: UVC radiation trolley is useful to
reduce the effect of COVID-19 risk. This trolley is very useful in
the hospital to kill bacteria and viruses, as shown in Fig. 6 [25]. 
The medical equipment is free from any microorganisms using
UVC trolley. This trolley is also useful for cleaning the hospital
environment, including solid surface and air. This UVC radiation
technology is better than the chemical for the disinfection of the
virus and bacteria in the hospital. This trolley can also be used in
other public places, including airports, railway stations and offices.

4.2.2 UVC radiation box: The COVID-19 is transmission type
disease and transmitted from one human to another human. It can
lie on plastic, metal and cardboard for >24 h and also transfer to
humans by contacting them. This virus is also transmitted to
humans from groceries item, food, vegetable and another item. The
UVC radiation boxes are very effective in reducing the COVID-19.
The UVC radiation boxes are very useful to disinfecting the virus
of the daily needed service like fruits, vegetables and avoid
spreading it, as shown in Fig. 7 [26]. These boxes are also useful to
deactivate the microorganisms in office files, paper and currency.
The UVC radiation box can be used in homes as well as in offices.

4.2.3 UVC radiation tower: The UVC radiation tower is useful
for disinfecting the microorganisms on the surface of electronic
gadgets and laboratory equipment. This technology is beneficial to
reduce COVID-19 risk. The virus can transmit to humans in many
ways, and electronic gadgets are one of them. To deactivate this
virus, UVC radiation technology is very efficient. This technology
is very friendly, and the UVC radiation tower is switched off while
accidentally open the room or human interference, as shown in
Fig. 8 [27]. This technology is used in public places like airports,
railway stations, offices etc.

4.3 Sanitising tunnel

Sanitise tunnel is one of the artificial raining tunnels to reduce the
COVID-19 risk. This tunnel is very useful to stop spreading the

Fig. 6  UVC radiation trolley
 

Fig. 7  UVC radiation box
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virus in public places and installed it at every main entrance point,
as shown in Fig. 9 [28]. This tunnel is chemical-based and sprayed
to people in a maximum 20 s. This technology is in various shapes
and sizes, and the cost is very minimum. There are also some
disadvantages and installed it with the observation of the medical
team. This tunnel includes hand wash, foot sanitiser and fogging
facility, which is more beneficial for reducing the COVID-19 risk.

4.4 Smart image

Smart image technology is one of the effective smart city
technologies to capture the image of peoples. This technology is
used to measure the body temperature of the people with the help
of an AI power thermal camera and quarantine them if any
symptom is found regarding the COVID-19. This technology is
used to give a warning to people whenever they are getting out of
the home without face cover. This technique is highly effective for
observation purposes near the infected or quarantine area. CCTV
plays a very crucial role in the smart imaging system. CCTV is
very effective to trace the people and get the idea about their
position and contact with another person. It is very beneficial to
measure the body temperature and identify the people who are not
wearing the face cover with the help of face recognition
technology.

The smart imaging system is beneficial to a comparative
analysis of multiple computed tomography (CT) scan images of the
chest of a single infected person with the help of an AI-based
system. The development of infection can easily be identified day
by day and take predictive steps to control them. Ultimately the
smart image system assists the doctor for control and evaluates the
COVID-19 patients fast and effectively. This is a very fast

technology. The time is taken by radiologists to read the CT scan
images about 15–20 min, but the smart imaging system completes
all the analysis within 2–3 s. This fast technology is very useful to
control the mass population and effectively reduce the number of
cases and also fulfil the place of fewer doctors.

4.5 Face recognition

Face recognition technology is essential for physical access
control, registration, identification, and security purpose [29]. This
technology will replace the biometric system after the COVID-19
risk. The uses of biometric in many places like offices, schools,
colleges and other places for tracing the people attendance, and
other activities. The risk of spreading the virus is speedy while
using biometric. The COVID risk can be reduced by using face
recognition technology. There are several points to make the face
recognition technology good and effective for reducing COVID-19
risk.

(i) It is used to open the door and control the whole building
without touching anything.
(ii) It is used to replace the biometric system.
(iii) It is used to measure body temperature.
(iv) It is used to identify infected people.
(v) It is used to improve the security system.
(vi) It is used to allow the person from one place to another place
without any delay with accurate recognition.
(vii) It is used to give the no mask warning those do not wear the
face cover.

4.6 Telemedicine service

Many people are suffering from other dangerous diseases (e.g.
cancer, diabetes, high blood pressure etc.) in the world. They need
a proper consultation of doctors every month for their routine
check-ups. The world as a whole is in lockdown mode due to the
COVID-19 pandemic. Telemedicine is one of the essential services
to maintain social distancing and reduce COVID-19 risk. In this
technique, doctors are connected with their patients to diagnosis,
treatment and proper monitoring with the help of a digital platform.
There are many digital platforms available in the market like
Telegram Messenger, WhatsApp, Skype, phone calls etc. This
service is helpful to connect the super speciality hospital with a
small hospital, ambulance for saving the life of an infected person.
It is used to provide medical education, training and public
awareness in a remote area for reducing COVID-19 risk.

5 Smart delivery
The smart delivery system is one of the smart solutions of smart
city technology to reduce the COVID-19 risk. This technology is
beneficial to maintain social distancing, isolation and lockdown
situation. These smart technologies are tackled with the help of
information and communication technology. A smart delivery
system is fulfilling the requirement of essential services like food,
medicine etc. COVID-19 is a force to the drastic change in demand
for home delivery services. The main target is to deliver the
essential item with contact fee manners. There are many contacts
free technology used to provide the food, medicine in the infected
area using drones, robot, mobile technology. These technologies
are explained below.

5.1 Smart boxes

Smart boxes are one of the contact-free tools which are used to
reduce COVID-19 risk. The essential item can deliver without any
face-to-face interaction between the delivery agent and the
consumer. These thermal boxes are designed with unique
technology, which avoids the wasting of food and damaging other
items due to temperature and other environmental conditions. This
box access a unique code, which prevents it from getting stolen.
This box can deliver anything like food, clothes and other essential

Fig. 8  UVC radiation tower
 

Fig. 9  Sanitising tunnel
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item and supplier get the confirmation code after the item
successfully received by consumers.

5.2 Automatic vehicle

An automatic vehicle can deliver an essential item like food,
medicine groceries without any contact of humans [30]. This
vehicle is the most powerful smart technology to reduce
COVID-19 risk. The essential item can deliver in the infected area
from the grocery shop. The automatic vehicle is used to provide the
medical equipment and collect the patient samples for examination.
This vehicle is used to clean the hospital and street and also used
for the sanitising purpose in an infected area.

5.3 Mobile technology

Mobile technology is used to deliver the groceries item and other
essential things without touching the other person. The essential
item can be pick-up and delivered at a specific place without face-
to-face interaction. This technology is one of the best contact-free
technology to reduce the effect of COVID-19 risk.

6 Other technology
There is also some other smart city technology for reducing the
COVID-19 risk like a smartwatch, smart helmet, public awareness
etc. These technologies are beneficial to stop the spreading of the
virus.

6.1 Smartwatch

Smartwatch can use to measure the body temperature, heartbeat
and alert the people if any symptom is found. This watch can also
sense the infected people whenever they crossed in some specific
diameter and warn the people by an alarm. This watch is useful to
trace people.

6.2 Smart helmet

Similarly, a smart helmet can be used to measure body
temperature. This helmet is used to cover the whole face from neck
to head and avoid the transfer of water droplet during the
contacting of another person. A smart helmet is designed with a
sensor that rings the alarm whenever infected people move around
it. It is extremely important for medical staff and corona warriors
who are working all day and night to reduce the COVID-19 risk.

6.3 Public awareness

Public awareness plays a very crucial role in reducing COVID-19
risk. There are many digital platforms to aware the people for
reducing the risk like social media, smart app etc. People can get
all updates regarding COVID-19, which avoids the rumors and
fake news. These digital platforms are very helpful to reduce stress
and learn many things during this lockdown.

6.4 COVID call

COVID call is used to connect the person with the help of
interactive voice response (IVR) technology. Many peoples do not
have a smartphone for getting information about COVID-19. The
COVID call facility is used to reach every person, especially rural
areas, for providing information about risk, precaution and
prevention. The COVID call is one of the best technologies for an
underdeveloped country. The COVID call facility can reduce the
depression of people during the lockdown period by a conversation
with family, friend and relative. It is used for surveys and feedback
about COVID-19 and also can be used for consulting the doctor for
other common diseases.

7 Comparative analysis of smart city technology
The smart city technology is much effective to reduce the
COVID-19 impact in every sector. These technologies are
beneficial to predict the number of cases, observation of infected
people, provide essential services, smart treatment and many
things. These technologies are also helpful to maintain the
isolation, quarantine centre and social distancing, which leads the
control of the rate of rising of a total number of case and death rate
and increase the recovery rate. A brief comparative analysis of
these technologies is shown in Table 3. A comparative analysis of
death rate and recovery rate of a different country is depicted in
Table 2 and bar chart analysis is presented in Fig. 4. It can be
observed that the recovery rate is very high as compared to the
death rate in every country. This lower death rate is only possible
using different smart city technology.

8 Discussion and analysis
Social distancing is the best way to tackle the impact of the
COVID-19 pandemic without a vaccine. It can be easily
implemented with the help of smart city technology and give the
best result to society. Smart city technology is reducing the rate of
rising of COVID-19 cases, increase the testing and fast treatment
of infected people. Many experts have analysed the number of

Table 3 Comparative analysis of different smart city technology
Parameters Smart technology Smart healthcare Smart delivery Other technology
Features Smart technology is used to

make a quick action plan for
fighting against any critical

situation of COVID-19 pandemic
and observe the infected people
and its position for reducing the

number of cases.

Smart healthcare is used for
smart treatment and sense

the symptom of infected
people and reduced the

requirement of medical staff.

Smart deliver system is
used for contact-free
delivery of essential

service and also reduced
the face to face

interaction.

This technology is very
effective to reduce the

COVID-19 risk as well as
reduce the stress of people

and also avoid the panic
situation.

Impact Impact of smart technology is
very high.

High impact High impact High impact in COVID-19 as
well as another disease

Safety
analysis

Safe operation but follow
government guideline

Very safe operation but used
in the presence of a medical

expert

No risk at all Safe and easy operation
without any expert

Operation • Reduce the number of cases • Reduce the number of death
cases

• Reduce the number of
infected cases

• Reduce the number of cases
as well as another disease

• Control a large number of
populations in an infected area

• Control the mass people in
hospital and another public

place

• Control the people and
reduce the gathering for

essential services

• Control the mass people
around the crowded area

• Maintain the social distancing
and isolation in a crowded area

• Maintain the social distancing
in offices and another place

• Maintain the social
distancing in the market

area

• Maintain the social distancing
and self-precaution

Result Effective Effective Very effective Effective and lower cost
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cases increases many fold times if the lockdown is not
implemented smartly. The lockdown implementation is only
possible with the help of smart city technology. The main aim of
the current solution is to control the rate of rising death rates and
increases the recovery rate. Many countries are reducing the impact
of COVID-19 pandemic with the help of smart city technology,
including China, Italy, Spain, South Korea etc. South Korea and
Singapore are used a contact tracing to identify infected people as
well as identify the people movement, which leads to control the
rate of rising. The Chinese government is used position technology
to identify the infected people position. Smart city technology is
increasing the number of testing, which gives a faster response to
identify the infected people and help in a quarantine of infected
people. It is helping in fast treatment, fast thermal screening and
fulfils the requirement of medical staff, which reduces the crowd in
the hospital. Automatic vehicle and smart box are very helpful to
deliver the essential item which maintains the social distancing and
reduce the face to face interaction. Official meetings and online
classes are organised in a digital platform, which reduces the public
gathering and maintains the social distancing guideline. It has been
observed that all presented solutions are very useful to maintain the
social distancing, which reduced the impact of the spread of the
virus and ultimately control the rate of rising the number of cases,
death rate and increases the number of recovery rate.

Many countries have controlled the rate of rising of daily cases
with the help of smart city technology. China is reported around the
80,000 cases, and almost all cases have been recovered, and the
rate of new cases is very nominal from the last two months. South
Korea has reported 11,000 cases and recovers all cases, and daily
cases are very few from last months. Similarly, another country has
also controlled the impact of COVID-19 cases, the rate of the
rising daily case is very low as compared to last month, i.e. Italy,
France, Germany, Spain, etc. Some Indian states have also
controlled the impact of this pandemic, the daily rate of rising
cases is very low, and they are started living a normal life with
proper precaution with the help of smart city technology. A
comparative analysis of country-wise cases is shown in Table 2. In
this table, it has been observed that the recovery rate is much
higher, and the death rate is very nominal except for the USA. This
higher recovery rate and lower death rate are only possible using
different smart city technology. The bar chart analysis is also
depicted in Fig. 4.

9 Conclusions
Without a vaccine, coronavirus is very dangerous for humanity.
The COVID-19 risk can be reduced with the help of smart city
technology. The need for smart cities is essential for a pandemic.
COVID-19 pandemic has increased the demand for smart city
technology and justified its existence. It provides the chance to
think about the development of new technology and increases the
range of its implementation. Smart technology, smart healthcare
and smart delivery system are identified as the three main pillars of
smart cities for reducing the COVID-19 risk. It has been observed
that these technologies are very useful to maintain the social
distancing, isolation, lockdown situation, as a result, reduce the
spreading the COVID-19 risk. The potential implementation of
some other innovative smart city technologies for reducing the
COVID-19 risk has been explained and has also been observed that
these innovative technologies are beneficial to reduce the spreading
of virus significantly.
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