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The current COVID-19 pandemic has triggered the 
opportunity for health artificial intelligence (HAI) 
technology to be applied to medical treatments or aspects 
of public society (1). The application of HIT to medical 
treatment is partially restricted. Some studies show that 
the skill of and trust in technology are not sufficient 
to meet the requirements of various medical or health 
needs (2,3). For HAI technology to be used in medical 
applications, it must be precise, convenient, immediate, and 
cheap and able to provide medical personnel with a more 
humanized use, so that can help them do their jobs better, 

giving them the tools to build a smarter, more efficient  
ecosystem (4-6). It should be noted that the current AI smart 
devices are, in most cases, too expensive, and importantly, 
there are few devices that have become essential for medical 
processes (7-9). This has slowed or paused the research 
and development of some HAI technologies. Notably, in 
this epidemic, COVID-19 can be transmitted through 
interpersonal contact, with possibly fatal results. A large 
amount of pressure from this pandemic will necessitate 
the development of more HAI technologies (10,11). HAI 
innovations are needed to solve the issues related to the 
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requirement of close contact in medical clinics for diagnosis 
and treatment, and this highlights the importance of HAI 
in the clinic, including some originally expensive robots or 
remote monitoring equipment. Through the use of HAI, 
it can be possible to obtain a medical diagnosis without 
coming to a hospital or clinic (12-15).

Objective

We review the relevant literature on the use of HAI in 
epidemic prevention and cover the concepts and products 
that have been developed and applied to the prevention of 
the novel coronavirus epidemic. The method used for this 
review involved collecting reports or information published 
by the media or on networks regarding efforts to prevent 
COVID-19 or issues related to medical services. The goal 
of this literature review is that the future HAIEP products 
will better meet the needs of medical services and epidemic 
control, and innovative examples will be provided to 
encourage intelligent experts to invest in the field of HAI 
epidemic prevention.

Impact and influence of COVID-19

The novel coronavirus epidemic has had a huge impact 
on many countries and medical systems (16,17). The 
high infectivity of the novel coronavirus challenges the 
epidemic prevention ability of medical systems worldwide. 
It has also required changes to the process of hospital 
medical treatment and the behavior of medical staff, 
resulting in a new medical service model (18). The novel 
coronavirus can remain in the air for a long time, it 
spreads via respiratory droplets, which are tiny drops of 
liquid that enter the air when a person coughs, sneezes, or 
talks. The results, published in PNAS found that loudly 
talking can emit thousands of these droplets into the air, 
remaining airborne for around 8–14 minutes in a confined 
space (19). Also, it is easily spread through contact, which 
makes preventing its spread in hospitals difficult; epidemic 
prevention efforts have also exposed many defects in 
traditional medical processes (20). To prevent the spread of 
the novel coronavirus, experts have attempted to meet the 
requirements of the epidemic prevention by applying HAI 
immediately (21-23). For patient visits, hospitals have made 
large investments to purchase HAI epidemic prevention 
equipment for isolation, detection and screening, infection 
control, care, and medical treatment, which has greatly 
changed the future medical service mode (24). The novel 

coronavirus epidemic has indeed brought great changes 
to the relationship between medical staff and patients. 
Through these changes, we can make the entire medical 
treatment process safer and make the overall medical 
demand move toward the direction of HAI epidemic 
prevention (25).

Application of hospital intelligence in the control 
of the COVID-19 epidemic

With the spread of COVID-19, the virus has also become 
prevalent in different seasons. The epidemic situation 
has become the normal situation that hospitals will often 
face in the future, markedly changing the way medical 
services are provided and making potential intelligent 
technology that can be used to assist medical personnel 
in epidemic prevention a useful tool (26). Inappropriate 
epidemic prevention equipment will interfere with the 
provision of medical services, causing difficulties in 
epidemic prevention (27). Currently, many new intelligent 
technologies are used for medical epidemic prevention, 
and these are quite successful and relied on (28). It is 
very important for the future development of advanced 
intelligent medical treatment to review studies on how to 
use intelligent technology for epidemic prevention that 
were published during the novel coronavirus epidemic 
to understand the effectiveness of COVID-19 epidemic 
control (29-31). The application of AI in epidemic 
prevention plays an important role and will change the 
ecology of the traditional medical industry (32). Reviewing 
the application of the reported AI methods used in the 
epidemic prevention process and understanding the 
potential of big data analysis will help to develop proper 
HAI methods for epidemic prevention by medical 
services, including electronic medical records, medical 
image recognition, health equipment, and diagnosis and 
treatment systems. Finally, using the existing big data, 
the risk of the novel coronavirus epidemic is analyzed to 
provide valuable information for doctors to enable them to 
best prepare for epidemic prevention (33,34).

Health artificial Intelligent screening for 
COVID-19

A Chinese company has released an advanced surveillance 
system (SenseTime) that uses facial recognition technology 
and temperature detection software to identify people who 
may have a fever and are more likely to be infected with the 
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virus (35). According to the patient’s monitoring report, 
the combination of respiratory frequency, heart rate, and 
body temperature (BT) may determine whether he/she is 
infected with COVID-19. This intelligent system combines 
and calculates the changes in the patient’s symptoms and the 
data obtained by the sensor and uses a machine to perform 
big data analysis to automatically detect possibly infected 
individuals during the medical service process and reduce 
the burden on the medical system caused by epidemic 
prevention. The device can automatically generate a series 
of data through a specially designed application program in 
response to report parameters, and through a calculation 
analysis, it can identify those who may be infected with the 
novel coronavirus. The best solution for epidemic prevention 
to prevent the recurrence of the novel coronavirus seems to 
be have every person wear a detection device (36,37).

Google Company has developed a “Wuhan pneumonia 
history track comparison” website. It requires enabling 
the positioning system of the Google Maps application. 
By comparing the historical location records from their 
mobile phone, users can determine whether they have been 
in contact with patients. Users need to first ensure that the 
location record function of their mobile phone is turned on, 
select the download time interval, and then download their 
own history tracking data. They can then load the file to 
compare the time and place of a footprint and finally obtain 
the comparison results to confirm whether they need to 
self-isolate (38).

Reorganization of COVID-19 epidemic 
information and intelligent notification and 
control

Taiwan’s epidemic situation command center uses 
technological measures to assist in epidemic prevention 
operations. These include the “entry quarantine system” 
for the entry of people into the country to accelerate the 
inspection process and procedures using electronic entry 
data and the “electronic fence intelligent monitoring 
system” for tracking locations through mobile phone 
positioning; these measures effectively aid in the 
implementation of anti-epidemic measures. When a 
passenger enters the country from a foreign country, an 
entry quarantine data file will be built. In addition to filling 
in health declarations and other information online, a 14-
day home care “epidemic prevention tracking system” and 
a tracking “electronic fence system” are also integrated. 
Using the mobile phone location of the individual in 

home quarantine, if the home-quarantined individual 
leaves the limited area, the system will automatically send 
a warning message to the party, civil affairs unit, health 
administration unit, and the police in the jurisdiction. After 
receiving the notice, police officers will quickly check the 
movements of the individual to determine whether he/she 
left the quarantine area (39,40). With this system, all of the 
movements of the individual since arriving in Taiwan can 
be acquired. Notably, some companies have developed AI 
talking robots (voice assistants) to share the latest epidemic 
information. AI robots provide travelers with up-to-date 
travel information, local epidemic prevention regulations, 
and the risks posed by COVID-19 (41).

In order to prevent COVID-19 pneumonia, the Taiwan 
Executive Yuan used AI big data to invest in epidemic 
prevention, broadcasting messages to passengers at regular 
intervals in response to the flow of people in scenic spots 
so that tourists could be aware of the number of people 
at a scenic spot to prevent overcrowding and reduce 
opportunities for COVID-19 cross-infection (42).

Design of intelligent telemedicine services for 
patients with COVID-19

Because telemedicine principally focuses on transmitting 
medical information, VR has the potential to enhance this 
function. Particularly, VR can be used in telemedicine 
as an advanced communication interface, which enables 
a more intuitive mode of interacting with information, 
and as a flexible environment that enhances the feeling of 
physical presence during the interaction (43). The virtual 
medicine model can help return people’s lives to normal by 
eliminating worries about where to see a doctor while also 
solving problems associated with the shortage of medical 
care and high medical costs during the epidemic (44-46). In 
addition, the American telemedicine companies Amwell and 
Teladoc are promoting special appointments for patients with 
coronavirus infections (47,48). XRHealth provides VR head-
mounted devices that allow doctors to remotely monitor 
patients with COVID-19 and use VR to walk into the 
patient’s room for a virtual consultation and diagnosis (49).

Meanwhile, the use of AI in telemedicine can assist 
doctors in providing better services to patients by 
simplifying their work practices. The addition of AI in 
screening procedures may help to create a suitable VR 
environment for the needs of patients, who can discuss 
problems with the medical team and seek solutions in a 
realistic and safe virtual space through the VR platform. 
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Such as doctors at the Washington State Medical Center 
used the Vici long-range device developed by InTouch 
Health to treat the first patient diagnosed with the novel 
coronavirus in the United States; it allows doctors to 
interact with patients through a screen without actual 
contact. Doctors can use this device to talk to patients 
and perform basic diagnostic functions, such as taking a 
temperature and using a stethoscope (50). In addition, the 
hospital began to use the remote equipment system for 
medical notes, discussions, and teaching, allowing medical 
colleagues to share their experiences and discuss their cases 
online to overcome restrictions caused by the epidemic 
and prevent delays in disease treatment. The AI remote 
design also provides the opportunity for medical students 
to learn online, and it also increases the demand for remote  
testing (51-53).

Use of intelligent design to ensure the safety 
of family members in quarantine because of 
COVID-19

The intelligent design to ensure the safety of family 
members in quarantine due to COVID-19 related had been 
used in many countries (54,55). AR/VR provides those 
isolated at home with entertainment and sports options, 
such as AR/VR games through the TV or computer and 
entertainment and sports programs, which can help reduce 
psychological fears while in isolation. HTC operates 
automatically through the LINE Bot system platform, 
enabling those in home quarantine to actively report 
their health status through the LINE Bot system. It can 
be used to obtain information about epidemic prevention 
assistance and take some of the workload from first-line care  
personnel (56).

We can protect our family and ourselves by making 
good use of smart devices at home by voice controlling and 
reducing contact with our belongings (57). Kevin C. Tofel, 
an American technology expert, was infected with the new 
coronavirus and was isolated at home for 8 days (58). In an 
article published in “Stacey on IOT”, he pointed out that 
the design of smart home appliances and devices installed 
in his home helped him reduce contact with his family, 
and he could avoid touching anything that would infect his  
family (59). There are increasingly more Internet of things 
devices available for the home. Through either voice 
control or an APP, such devices can reduce the chance of 
exposure to the virus that causes COVID-19. This will 
be an important way in the future to reduce exposure 

to the virus that causes COVID-19 using existing home 
HAI devices that are used without direct contact, allowing 
individuals quarantined at home because they are infected 
with the novel coronavirus to use HAI devices to access the 
Internet without infecting the other people (60,61).

The “smart cabinet” is also a good way to solve problems 
with delivering items to those in quarantine (62). The 
system sends a message containing a password to the 
recipient in quarantine. After receiving the message, the 
recipient can ask a family member to pick up the goods and 
store them outside the quarantine area or collect them after 
the quarantine is over. The smart cabinet can receive and 
send services 24 hours a day, with convenience, security, and 
privacy (63). During epidemic prevention periods, the social 
distance between people should be 1 m outdoors and 1.5 m 
indoors (64). Wearing masks and washing hands frequently 
are not sufficient, and it is also necessary to avoid touching 
objects that could be contaminated, thus reducing the 
chances of contact and infection. The “touch free” function 
of intelligent equipment is very helpful in the epidemic 
prevention period to protect the user. Taking advantage of 
the convenience brought by the Internet of things to the 
novel coronavirus prevention efforts, good outcomes have 
been reported (65,66).

Intelligent triage design for COVID-19

MEGV II has developed an infrared instrument that can 
measure the BT of everyone in a crowd within 5 meters. It can 
measure about 300 people per second, with an error of less than 
0.3 ℃. It helps emergency personnel to identify individuals with 
a fever and avoid coming too close to them (67).

The company Baidu also uses infrared cameras to measure 
the face temperature of each batch of 3–5 people, quickly 
warning those who are over the normal BT and then 
further using the frontal temperature detector to measure 
their BT more carefully to quickly divert the flow of 
patients for primary screening by BT (68,69). The company 
China Mobile also uses 5G transmission to quickly measure 
the BT of many people simultaneously using infrared 
photography technology (70,71).

Kronikare, a Singapore company, has released the 
“iThermo” temperature sensor. Through a combination 
of smart phones, thermal and laser sensing cameras, and 
APPs, the faces of 10 people at a time can be extracted from 
a range of 1 to 3 meters for analysis, and 8–10 people can 
be measured every minute. The Kronikare sensor is suitable 
for temperature detection on a small scale in offices, 
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shopping malls, and other areas (72).

Application of intelligent disinfection equipment 
for COVID-19 epidemic prevention

Intelligent epidemic prevention measures will affect the 
quality of medical treatment (73). The proper fit of masks 
and protective clothing on medical staff can be detected by 
an intelligent face recognizer, and then, medical staff can be 
reminded to be careful to reduce the chance of infection. 
The intelligent design of hospital medical treatments 
helps doctors to monitor interactions within crowds at any 
time. Patients experiencing physical discomfort should be 
evaluated first using a remote medical consultation before 
they come to the hospital to avoid the chance of cross-
infection. This can reserve the hospital for patients with 
serious conditions.

Intelligent distribution and control of COVID-19 
epidemic prevention materials

Some companies have noted that 3D printing can help 
supply medical and epidemic prevention materials. 
Products printed by intelligent 3D machines are usually 
soft and flexible, with diverse shapes. SmileDirect Club 
(SDC), one of the largest 3D printing manufacturers 
in the United States, has opened production facilities 
and donated materials for the 3D printing of masks to 
expand the production of masks, respirator valves, and 
other medical product supplies (74). In addition, some 
companies use an App to manage their medical supplies. 
Using a mask App, it can be possible to determine where 
masks are sold and control the number of masks purchased 
through intelligent management to lower the price of 
masks (75).

Big data analysis to monitor the risk of the 
COVID-19 epidemic

As early as October 2019, using the big data to detect 
carbon emissions, we can see that many hospitals in 
Wuhan, China, had more traffic flow than during the 
same period last year, and the number of hospital visits  
increased (76,77). In addition, based on Google’s query 
data, searches for related words, especially queries including 
upper respiratory symptoms or unknown causes of 
infection, are also increasing, indicating the occurrence of 
an unknown epidemic situation (78,79). In addition, using 

satellite data to understand the distribution and quantity 
of sulfur dioxide, it is possible estimate the how much 
incineration is occurring in a community, which reflects 
whether many bodies are being incinerated, thus allowing 
estimation of the severity of the epidemic (80,81).

BLUEDOT, a Canadian company, tracks the risk of 
COVID-19 through AI and predicts the possibility of a 
serious outbreak using big data analysis (82). The United 
States has also created a COVID-19 prediction model 
combining a monitoring APP, wearable device, and AI that 
can detect 90% of asymptomatic patients in advance. The 
Rockefeller Institute of Neuroscience (RNI) and Oura 
jointly developed an AI health model and released the test 
results for more than 600 medical staff, which showed that 
the model could give an early warning 3 days before the 
subjects had symptoms of COVID-19, with an accuracy 
of 90%. Smart wearable devices and HAI technology 
have been widely used in this new coronavirus epidemic 
prevention campaign (83). Fitbit, a smart watch, also 
announced in April that it would cooperate with Stanford 
Medical College to develop algorithms to detect the early 
symptoms of viral infection, such as those of the virus that 
causes COVID-19 (84). In March, UCSF also cooperated 
with Oura Health to develop algorithms to identify 
COVID-19 infections early (85).

Intelligent diagnosis of COVID-19 using AI 
images

The company AI has launched a coronavirus HAI solution 
that can help first-line medical workers effectively detect 
and monitor the disease (86). The solution improves 
the CT diagnosis speed for COVID-19 pneumonia. In 
addition, Alibaba has built an AI-driven diagnosis system 
and claims that it can accurately diagnose the virus in a few  
seconds (87). A company in Taiwan cooperated with Taipei 
Medical University to develop a method for the diagnosis 
of novel coronavirus pneumonia using a chest X-ray, also 
achieving good results. Based on their research results, over 
90% of patients can first be evaluated regarding COVID-19 
status using a chest X-ray, allowing doctors to be warned 
about increasing their own protection measures (88-90).

AI intelligent block chain system that provides 
online platform to consult with doctors and 
apply for medical insurance

To reduce the contact between doctors and patients, 
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we started a mode of remote online medical treatment 
using online consultations to diagnose possible novel 
coronavirus infections and arrange for necessary medical 
measures and reduce the spread of the infection through  
contact (91-93). ANT financial provides a block chain 
platform to help expedite insurance claims and reduce the 
need for face-to-face contact between patients and medical 
staff (94,95).

Intelligent hospital processes and other services

It is feasible to use drones to deliver medical supplies. During 
the period of disease transmission, the delivery of medical 
supplies presents many problems, including avoiding 
contact opportunities and being able to deliver supplies to 
where they are needed to ensure the safest infection control 
conditions (96,97). The Terra Drone Company uses its 
drones to transport medical and quarantine materials and 
supervises those in isolation to ensure the best epidemic 
prevention effect (98). Many local governments in China 
also use drones for material transport and delivery of 
consumer goods from the air and to spray disinfectant, 
warn people about gatherings, monitor whether people are 
wearing masks, and measure people’s temperature using 
infrared rays to determine if someone has a fever (99,100).

AI robots also play an important role in epidemic 
prevention (101,102). The company Shenyang Xinsong 
develops intelligent delivery robots, Qingdao Wuniu 
studies intelligent technology disinfection robots, Jingdong 
Logistics works on intelligent distribution robots, and 
Guangzhou Gaoxin group uses 5G for police patrol  
robots (103-106). Many other companies can quickly 
measure BT by infrared and identify people within 5 meters 
and detect whether someone is wearing a mask (107,108). 
Blue Ocean Robotics’s UVD robot can carry out risk tasks 
such as disinfection, delivery of food and supplies, and 
the automatically use ultraviolet rays to kill bacteria and 
viruses (109). In China, the Purdue Technology Company 
has supplied robots to more than 40 hospitals in China for 
catering purposes (110).

Use of AI technology to develop treatments and 
expedite drug development

Google’s Deepmind Division has used its most accurate 
AI algorithm and computing power to better understand 
the proteins of the virus that causes COVID-19, and it 
has published its findings to help other companies develop 

therapeutic drugs (111). Benevolentai uses AI systems 
to make drugs that can fight the world’s most serious 
diseases, and it is now supporting the work of treating 
coronaviruses (112). Vaccines are being developed with 
the use of supercomputers. Researchers are using cloud 
computing resources and supercomputers from major 
technology companies such as Tencent, Didi, and Huawei 
to quickly track COVID-19 treatment methods and vaccine 
development efforts (113).

Conclusions

The use of HAI technology in medicine still faces 
many challenges, and the integrated efforts to stop the 
COVID-19 epidemic have shown some promising success. 
At this stage, the novel coronavirus pneumonia continues 
to spread, and intelligent technologies such as image 
analysis, HAI language, deep learning, data networks, 
wearable intelligence, and the Internet of things have 
been rapidly developed to help stop the spread of novel 
coronavirus infections. Based on the reviewed studies, it 
is clear that regardless of the medical experiment, medical 
diagnosis, or epidemic, to make HAI technology work, it 
will be necessary to combine more biological information, 
clinical medical knowledge, and other data. There are 
currently many breakthroughs being reported regarding 
the use of HAI technology for COVID-19 or other medical 
vaccine research, intelligent medical diagnosis, and other 
applications. The continued integration of HAI and 
medical-related technologies will lead to the elimination of 
COVID-19 in the future (114).
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