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Abstract. The Covid-19 outbreak, the disease elicited by the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2), poses many significant challenges to scientific communities around the world, including computer scientific
communities. At the same time, the rise of computer science fueled by advanced
in connectivity of social media and smartphones throughout the world, the fields
of augmented reality (AR) and artificial intelligence (AI) have recently grown
very rapidly. Augmented reality is an emerging field of a physical scene where
the things that reside in the physical world are mixed by virtual world, while
artificial intelligence is a popular field for the machine simulation of human intelligence that is programmed to see, think and understand like humans. This paper presents the current development of augmented reality and artificial intelligence during the Covid-19 outbreak. First, we highlight a summary of recent
tools using augmented reality to tackle the Covid-19 crisis. For instance, augmented reality-based thermal imaging glasses for detecting virus symptoms and
methods of augmented reality on educational tasks that help people overcome the
isolation for online learning effectively are reviewed. Second, we discuss an
overview of recent tools using artificial intelligence to smartly fight against the
Covid-19 pandemic. Our discussion include the artificial intelligence methods to
approximate and prepare people for prevention the virus, a method for forecasting of the Covid-19 outbreak using non-linear regressive network (NAR) to predict the size, lengths and ending time of the virus, and susceptible-exposed-infectious-removed (SEIR) model for estimating the outbreak trend of the deadly
virus. Finally, we suggest benefits and promising future integrations between
augmented reality and artificial intelligence to tackle the research problems after
the Covid-19 crisis.
Keywords: Augmented reality, Artificial intelligence, Data-driven, Covid-19,
Coronavirus, Non-linear regressive network, Susceptible-exposed-infectiousremoved
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Introduction

In recent years, the rise of big data and data-driven economy fueled by advanced in
connectivity of social media and smartphones throughout the world, the fields of augmented reality and artificial intelligence have grown very rapidly. Augmented reality
is a field of a physical-world environment where the objects that reside in the physical
world are mixed by virtual world. Artificial intelligence is a field for the machine simulation of human intelligence that is programmed to see, think and understand like humans. In fact, these two technologies are sometimes distinct, but they can be utilized
together to build interactive experiences uniquely. However, ever since the initial report
of the Covid-19 outbreak at the capital city of China’s Hubei province in the end of
year 2019, the virus has affected billions of people from 215 nations and territories with
seven million cases and over 400,000 deaths as June 2020. With the critically evolving
outbreak, in this paper, we present the current development of augmented reality and
artificial intelligence during the Covid-19 outbreak. Note that 'Co' represents Corona,
'vi' is virus, and 'd' stands for disease, while '19' represents briefly the year of discovery,
which is 2019, but this paper will generally use the term ‘virus’ stands for the Covid19 for convenience's sake. The paper is divided into two main sections as follows. To
begin with, the first section introduces an overview of recent tools using augmented
reality to tackle the virus crisis. Next, the second section explores recent tools using
artificial intelligence to fight against the Covid-19 outbreak. Ultimately, we conclude
and give a suggestion for future direction.

Fig. 1. An example when a security guard wearing the Glass T1 Thermal glasses during the
Covid-19 outbreak [1] [2].
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Augmented Reality to Tackle the Covid-19

In this section, we discuss a summary of recent tools using augmented reality to
tackle the Covid-19 outbreak. For instance, we explore a pair of augmented realitybased thermal imaging glasses, called the Glass T1 Thermal glasses, for detecting
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possibly virus symptoms which is achieved by artificial intelligence start-up called
Rokid [1]. The glasses are equipped with a camera and an infrared sensor by integrating
thermal infrared sensor into augmented reality and artificial intelligence features, so
that it can help people to see others’ temperatures on the move in real-time. In fact, the
concept of the glasses was started in 2018 and financed by Singapore’s Temasek, Switzerland’s Credit Suisse and other investors. Then, it has been upgraded into the Glass
T1 Thermal glasses for taking multiple temperature readings concurrently in different
colors, such as green (non-alert) and orange (alert), for use at the airports, the industrial
parks, and the malls to tackle the Covid-19 outbreak in 2020. If the measured temperature is higher than the threshold they set, the readout will be shown on the glasses in an
orange color together with a sound for alerting [2]. In the case of sound alerting, we can
ask them to go to see the doctor, suggest them to work from home, or give them a facial
mask. The Glass T1 Thermal glasses are composed of a Qualcomm CPU, an infrared
sensor, 12-megapixel camera with augmented reality features for voice controls and
video recordings automatically. In this way, it can identify the temperatures of about
200 people from as far as three meters within several minutes. Figure 1 shows an example when a security guard using the Glass T1 Thermal glasses during the Covid-19
outbreak. Similarly, SenseTime [3] also built a thermal imaging system and installed in
railway stations, community centers, and schools in China for tackling the Covid-19
outbreak by spotting people with high temperatures. According to Pratik Jakhar’s [4],
the SenseTime’s system can successfully identify masked faces (i.e., wearing facial
masks) and make-up faces with a quick and high accuracy using artificial intelligence’s
facial recognition technology. Specifically, the system can recognize people in 0.3 seconds with 99% accuracy even if they are wearing glasses and facial masks. This is
essential because many countries in Asia, such as China and Thailand, have made the
use of facial masks mandatory in some specific places in public such as the malls, the
airports, and the railway stations during the Covid-19 outbreak. Therefore, by using a
mask algorithm, it can help to flag people who are not wearing a facial mask automatically when they enter some specific buildings for access control. Figure 2 shows the
SenseTime’s system for recognizing whether people are wearing facial masks in railway stations. A blue color shows people who are wearing facial masks, while a red
color displays people who are not wearing facial masks. Also as presented by Maghdid
et al. [5], there is a similar research, though they do not exactly use augmented reality
technology, for diagnose the virus using artificial intelligence enhanced smartphone
with embedded sensors.
In addition, Tely360 built a pair of augmented reality-based smart glasses, called
the Ambulance Third Eye module [6], utilized with the Vuzix Blade for telehealth in
Thailand during the Covid-19 outbreak to increase patient care productivity and efficiency. The system helps the doctors to communicate what is going on with their patients in the other places immediately. Therefore, it can reduce risks to healthcare personnel staffs to stay near the Covid-19 patients in the Ramathibodi Hospital in Bangkok, Thailand. Note that the number of confirmed active Covid-19 cases in Thailand in
the early of June has dipped below 100 because the number of recovering from the
disease approximately continues to outstrip the number of new infections recorded almost every day. In fact, many confirmed cases are returnees from overseas.
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Fig. 2. The SenseTime’s system can help to flag people who are not wearing facial masks automatically for building access control using artificial intelligence’s facial recognition [3].

Furthermore, since it is essential for schools and universities to have visual communication and interactive experiences rather than over voice during the virus outbreak,
we review several methods of augmented reality on educational tasks suggested by Papagiannis [7] that help people overcome the isolation for online learning effectively,
such as evaluating the skills of learners remotely and interactively [8]. During the
Covid-19 quarantine period, Papagiannis suggests that augmented reality can perform
three things well: visualization, annotation and storytelling. First, visualization in augmented reality can allow people to integrate a graphical object into a physical world. A
good example of visualization during the Covid-19 crisis is utilizing Microsoft HoloLens and the HoloAnatomy augmented reality software [9] at Case Western Reserve
University for helping 185 medical students from different locations in United States.
and Canada to learn from homes. As shown in Figure 3, it facilitates medical students
to learn and visualize the three-dimensional human anatomy remotely. Second, annotation in augmented reality can guide people and give explanations of everything that's
happening around us. A useful example of annotation is Project Tokyo, as proposed
recently by Grayson et al. [10] from Microsoft, that aims to help people with disability
using augmented reality (HoloLens) and artificial intelligence. The system can help
blind people to artificially see by detecting the location of people in the user’s environment. Then, it can recognize faces dynamically and relay the essential guidance to them
via audio information. Similarly, for using augmented reality to help disabled people is
a system of visual and touch communications, as presented in [11]. Third, augmented
reality in storytelling can help expressing more unique experiences in both public and
private places. A recent example of storytelling in augmented reality is RYOT’s work,
described in [12] in 2020, by building an augmented reality experience for exploring
Oscars dresses from the past fifty years of Academy Awards fashion—the 1970s
through the 2010s. In this work, it allows us to put ourselves in the dresses. Therefore,
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by using augmented reality, it can allow people to interact with the iconic Oscars
dresses in a new way.

Fig. 3. An anatomy professor from Case Western Reserve University using augmented reality to teach a HoloAnatomy class during the Covid-19 outbreak [9].
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Artificial Intelligence to Flight the Covid-19

This section highlights an overview of recent tools using artificial intelligence to
smartly fight against the Covid-19 crisis. For example, a susceptible-exposed-infectious-removed (SEIR) model is utilized in [13], as presented by Yang et al., using population migration data approximately on 23 January 2020 and renewed Covid-19 epidemiological data to estimate the epidemics trend of the virus under public health interventions in China. They also use the past SARS (Severe Acute Respiratory Syndrome) data in 2003 to train the artificial intelligence algorithm for predicting the virus
epidemic sizes and peaks. According to their study, they suggest that the implementation of control measures on 23 January 2020 should be essential in reducing the virus
epidemic size. The suggestion has later been proved to be true. In addition, an artificial
intelligence-based research of Bullock et al. [14] is discussed for using datasets to cope
with the virus for three main applications: clinical application, molecular application
and societal application. First, according to a clinical application, artificial intelligence,
specifically deep learning, can help diagnosis using medical imaging data, such as patterns, computed tomography scans, and electromagnetic radiation images. Then it can
track the evolution of disease severity, so that predictions on patient outcomes can be
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achieved using electronic health records. Also, in [15] as reviewed by Shi et al., they
explain about the integration of artificial intelligence with computed tomography scans
and electromagnetic radiation images, both of which are used by the doctors during this
virus crisis for depicting the progress of radiology and medical imaging. Second, according to a molecular application, the virus structure of SARSCoV-2-related proteins
can be forecasted by artificial intelligence, and therefore it can possibly help for the
discovery and development of medicines and vaccines. Third, according to a societal
application, empirical modelling for epidemiological research can be predicted by artificial intelligence. Some examples include predicting the number virus cases given various public policy choices, identifying differences and similarities in the evolution of
the pandemic between countries and continents, and verifying the spread and scale of
the fake news and hate speech during the virus outbreak. More recently in May 2020,
Luengo-Oroz et al. [16] also gives a useful overview of artificial intelligence global
partnership to help the response of the virus outbreak for code and model sharing, adapting tools to specific contexts, and partnership between countries.

Fig. 4. Overview of artificial intelligence (left in green color) and non-artificial intelligence (right
in blue color and red color) based-applications, as presented by Vaishya et al. [17], that support
doctors and medical teams to recognize the virus symptoms
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In addition, Vaishya et al. [17] use the artificial intelligence methods to approximate and prepare people for prevention the virus. In fact, it is very crucial and important
to slow down the number of new virus cases. This is because one of the reasons why
the number of deaths in some countries is so high is that they do not enough medical
workers, beds and quarantine facilities to help the patients properly. Figure 4 gives an
overview of artificial intelligence and non-artificial intelligence applications that support doctors and medical teams to recognize the virus symptoms, so that they can do
both the treatment of the infected patient and the control of virus prevention more effectively. They review seven main applications of artificial intelligence for dealing with
the virus outbreak. The seven applications are early diagnosis of the disease, controlling
the treatment, testing and tracing of each patient, projection of infected cases and
deaths, discovery of medicines and vaccines, decreasing and lightening the load of
healthcare people, and prevention of the virus. Furthermore similarly, Naudé [18] gives
an early review of six areas where artificial intelligence contributes to deal with the
Covid-19 crisis, including quickly warnings, tracing and forecast, strategic data dashboards, diagnosis and prognosis, treatments, and physical control. However, they suggest that artificial intelligence still do not fruitfully impact against the virus outbreak
because of both a lack of data and, at the same time, too much data [19]. For this reason,
it is suggested that a good balance between information privacy and protection, tools
for public health, and precise human-artificial intelligence interaction critically is essential.
Moreover, a real-time method for forecasting of the Covid-19 outbreak using artificial intelligence is presented by Ghazaly et al. [20]. By using non-linear regressive
network (NAR), they predict the size, lengths and ending time of this new virus through
nine countries, i.e. USA, Brazil, Russian Federation, Spain, Italy, Iran, France, Saudi
Arabia, and Egypt. According to the https://www.worldometers.info/coronavirus/ on 6
May 2020, it is important to note that USA, Brazil, Russian Federation, and Spain are
the most confirmed coronavirus cases in the world, i.e., 1,902,031 cases, 584,562 cases,
441,108 cases, and 287,406 cases, respectively. In their study, they use the data which
is received from the reports of the World Health Organization (WHO), including the
virus’s infected cases and mortality to analyze and predict the outbreak during the period from 23 March 2020 to 30 July 2020. Figure 5 depicts the map of nine selected
countries (above) for prediction and the forecasting results (below) for the cases mean
absolute percentage error (MAPE) and the deaths mean absolute percentage error using
non-linear regressive network for nine selected countries. The vertical axis represents
the cases and the deaths in percentage (error and accuracy). The blue line indicates
cases forecast accuracy, while the red line shows deaths forecast accuracy. According
to their study for global prediction, training error in the non-linear regressive network
is 2.65 percent in cases forecast and 3.22 percent in mortality forecast, respectively. In
addition, more recently, Kumar et al. [21] give a useful survey about some modern
technologies, focusing on artificial intelligence, machine learning, and data science,
that are used to deal with the virus outbreak. One of the examples mentioned is to use
artificial intelligence technology for tracking illness of Covid-19 patients with place
and time. Nevertheless, they suggest that there are still limitations and constrains for
applying the technology for fighting the virus outbreak and pandemic.
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Fig. 5. Forecasting power for the cases mean absolute percentage error and the deaths mean absolute percentage error using non-linear regressive network between 30 March 2020 and 30 July
2020 are proposed by Ghazaly et al. [20].
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Conclusion and Suggestion

This paper has presented the current development of augmented reality and artificial intelligence during the Covid-19 crisis. We first discuss an overview of recent tools
using augmented reality to tackle the virus outbreak. After that, we give an overview
of recent tools using artificial intelligence technology, including deep learning, to fight
against the Covid-19 crisis. We recognize well that dealing with the Covid-19 outbreak
is critically difficult worldwide because we must tackle in so many aspects, such as
medical aspect, economical aspect, and social aspect. In fact, when the globe is fundamentally interconnected, even though a majority of countries in the world may start to
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successfully contain the virus, we are not truly safe if there are a few countries that still
cannot contain it. That is why we suggest applying latest technologies to cope with the
outbreak quickly. Augmented reality and artificial intelligence can be good examples
to help the virus outbreak in this case. But both technologies require data that are
enough, valid, and truthful. Therefore, we believe that the future direction should be
cooperation and partnership among countries in term of data exchange management for
training artificial intelligence algorithms and building augmented reality-based applications. In other words, when artificial intelligence algorithms are trained with enough
data qualitatively and qualitatively, it is possible to create augmented reality-based applications robustly and accurately using computer vision. By applying these technologies, it could help us advance the ways we deal with the virus crisis more smartly,
effectively and efficiently.
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