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Abstract. In times of medical crisis, robotics and artificial intelligence helps humans
manage emergencies and ensure a fast and efficient decontamination process. In this
paper, we propose a robot with temperature detection, Corona virus checker using new
biosensors, and artificial intelligence facial mask detection based on the deep
convolutional neural network. Our robot can sterilize and patrol any type of area. In
particular, airports, the train station and transport facilities which are the routes of
transmission of the virus from one country to another.

1 Introduction

At the end of 2019, the first case of pneumonia of unknown origin was detected in Wuhan,
China [1] High throughput sequencing revealed that this was a new severe acute respiratory
syndrome B-coronavirus (SARS-CoV2) and a novel coronavirus disease (COVID-19) [2].
Through April 2020, the rapid spread of COVID-19 has impacted more than 200 countries
with more than 900000 laboratory confirmed cases (with high numbers in China, United
States, Spain, and Italy).

Global economic and social life has been seriously threatened since the World Health
Organization (WHO) declared the pandemic [3, 4]. Travel was particularly affected by the
barriers used to maintain the social distance of disease management. Insufficient traditional
measures used in these facilities exacerbated the medical crisis and helped COVID-19 to
evolve from a national epidemiological stage into a terrifying international pandemic. How
can the virus overwhelm the globe within months? If not, how does the severity of the disease
differ from country to country?

The main factors are security measures! The Spanish flu killed more than 50 million people
during the late 1920s. Fortunately, by applying our advanced technology today we can thwart
such huge losses.
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Robotics and artificial intelligence have gained an increased presence to help manage the
spread of COVID-19 in airports, hospitals [5], transportation and communities in general [6,
8]. Humanoid robots, autonomous vehicles, drones and other intelligent robots are used in
many different ways to reduce human contact and the potential spread of the corona
virus[13], including disinfecting and sterilizing public spaces, sensing or measuring body
temperature, ensuring comfort to travelers. Although controversial in the past due to concerns
about job losses and data privacy, the adoption of robotics and artificial intelligence in travel
will likely continue after the COVID-19 pandemic becomes less severe [7].

For these various reasons, we believe it is urgent to conduct research on developing robots
to combat the spread of the epidemic. In this paper, we present our smart robot Raspberry Pi
with camera and biosensor that allows us to perform the following tasks:

Body temperature measurement function using a thermal sensors: The body temperature is
measured for people in crowded places or high-risk areas of the epidemic. Through the
analysis of infrared thermal map, the abnormal body temperature of people is judged and the
alarm is given in time.

Optical biosensor for COVID-19: Jing Wang and all [9] has succeeded in developing a novel
sensor to detect the new coronavirus. It could be used in the future to determine the
concentration of viruses in the environment (The places where many people are present).
Detection of personnel wearing masks using the e LLE-CNNs and a voice reminder for those
who do not wear masks.

2 Robot types and applications

While robots have played a fundamental role in industrial environments and high-risk jobs
for many years, little attention has been paid to the roles that robots can play in “highly
connected” or “relational” environments, High interpersonal skills, "such as transportation.
Researchers use the word" robotics "to describe the research field of information engineering,
computer science, and other technical fields [10] where robots are defined as" a
programmable operational mechanism on two or more axes " With a certain degree of
independence, moving in its environment, to perform the tasks as expected "[11, 12].

Researchers have gradually come to classify human-robot interaction (HRI) into three
categories: robot-centered approaches, human-centered approaches, and robot cognition-
center approaches [17]. Based on the nature of the application,[18] further classified robots
interacting with humans into “telerobot,” “teleoperator,” and “social robot” (Table 1).

Table 1. The classification of robots interact with humans.

Classification Name

Definition

Function

Types of Robots

Telerobot

Robots that can sense
the environment and
make limited
automatic reactions
through computer
programs to complete
routine tasks

Routine tasks

Picking and placing
robots, welding
robots, cleaning
robots, delivery

robots, self-guard
gate, ultraviolet-light-
disinfection robots

Teleoperator

Robots that deal with
nonroutine tasks in
hazardous or
inaccessible

Nonroutine tasks

Drones, unmanned
spacecraft, undersea
robotic vehicles,
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environments with unscrewed aerial
continuous remote vehicles
control from humans.
Social robot Robots that have Entertainment, Guiding robots,
autonomous agents teaching, comfort, and teaching robots,
with social assistance communication
intelligence to robots, assistive
interact with humans healthcare robots,
in an acceptable autonomous vehicles
manner.

With the development of artificial intelligence (Al), robots became equipped with "social
intelligence" - the ability to replace human [13]. Contrary to industrial robots widely used in
agriculture, manufacturing, and medicine [15], a smart robot socially emphasizes interacting
with humans through its use of artificial intelligence [16].

3 Robotics and artificial intelligence for the prevention of Covid-
19 pandemic in airports

Most major airports manage a huge flow of people, many of whom require information,
navigation and pick-up transport services. Prior to the COVID-19 pandemic, some airports
had begun to pilot the use of robots to assist airport managers in providing airport security,
providing directional information and services, assisting with passenger check-in, delivering
luggage and certain other routine services.

As the COVID-19 pandemic placed greater value on public health, the opportunities and
confidence of airport robots have increased.
Robots for disinfection, sterilization, detection of masks, and which measures the
temperature of travelers have now acquired a secure place in many airports around the world.

In this paper, we propose a robot to help the authorities for the prevention of virus. Our
robot is equipped with a temperature detection, Corona virus checker using a biosensors [9],
and artificial intelligence facial mask detection based on the deep convolutional neural
network.

3.1 Body temperature measurement function:

Measuring the outside temperature has advanced the technology while adding detection
techniques, ensuring respect for the distance to the patient, improving accuracy and creating
better monitoring tools. Its data can be interesting for patients with corona virus. We use
digital temperature sensors to support the wide range of accuracy, and performance
conditions amongst the different applications.

We can choose from a variety of sensors to translate temperature phenomena into a
measurable signal. Three common sensor varieties are the infrared thermometer, the thermal
camera or infrared camera. Each has its own operating principles, benefits, considerations,
and drawbacks.
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All three use the principle of infrared radiation. Natural light is emitted both in visible light
but also in other "radiations" including ultraviolet and infrared. The artificial light sources
can, depending on the model, emit in the visible, infrared or ultraviolet. All bodies (inert
objects and living beings) “reflect” all this radiation.

Our eye is only able to see visible light, some devices can see in other radiation. Infrared is
the type of radiation that best highlights overheating, which is why thermometers without
contact and thermal imaging cameras use this radiation.

In this paper, we use a thermal camera. The specific thermal camera for the human body can
be placed at a higher distance to target, depending on the model from 1 meter. Unlike the
thermometer, we can see on the camera screen an area wider. Since a maximum temperature
detection function is present, the camera will be able to systematically measure the hottest
point of the head of the person to be tested (fig 1). This allows you to make less mistakes
compared to an infrared thermometer, more so than a camera thermal has very good thermal
sensitivity (often better than 0.05-0.07 ° C).

Fig 1: Detecting highest temperature with thermal camera

3.2 Detection of personnel wearing masks :

Face masks have become a part of daily lives in the age of the coronavirus. To prevent people
from acquiring the coronavirus, respiratory or infectious pathogen, and blocking larger
particles from sneezes or coughs of asymptomatic people, face-covering with surgical or face
masks is mandatory in many places such as office buildings, hospitals, public transportation
facilities or even retail stores and restaurants.

in the present paper we use an advanced LLE-CNNs -based facial recognition solution[19]
with mask detection can quickly identify and track everyone in a crowd as they move, and
simultaneously help recognize unmasked people and restrict access. LLE-CNNs for masked
face detection, which consist of three major modules. The Proposal module first combines
two pre-trained CNNs to extract candidate facial regions from the input image and represent
them with high dimensional descriptors.

After that, the embedding module is incorporated to turn such descriptors into a similarity-
based descriptor by using locally linear embedding (LLE) algorithm and the dictionaries
trained on a large pool of synthesized normal faces, masked faces and non-faces.
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For the test, we introduces a dataset, denoted as MAFA (fig 2, fig 3, fig 4), with 30811
Internet images and 35806 masked faces. Faces in the dataset have various orientations and
occlusion degrees, while at least one part of each face is occluded by mask.

Fig 2: Masked faces may have diversified orientations, degrees of occlusion and mask types, making
their detection an extremely challenging task for existing face detectors.
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Fig 3 : Statistics of the masked faces in MAFA.
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Fig 4: Definition of facial attributes for annotation
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Fig 6. Representative detection results of the approach used

3.3 Intelligent analysis:

Fast information collection and real-time processing. The returned information is
automatically processed by the system, which is convenient for the robot to make a quick
decision.
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3.4 Corona virus test using new optical biosensor :

Jing Wang and all [9] have developed an alternative test method, in the form of an optical
biosensor. The sensor combines two different effects to detect the virus: one optical and one
thermal. The sensor is based on tiny structures of gold, on a glass substrate. The nanoislands
are home to artificially produced DNA sequences that match specific RNA sequences of the
SARS-CoV-2 virus. The new coronavirus is a so-called RNA virus: its genome consists of a
single RNA strand. The artificial DNA receptors on the sensor are thus the complementary
sequences to the unique RNA genome sequences of the virus, which can clearly identify it.
The technology used by researchers to detect the virus is LSPR. This is an optical
phenomenon that occurs in metallic nanostructures. When molecules dock on the surface, the
optical refractive index changes in this plasmonic near field. With an optical sensor located
on the back of the sensor, this can be measured and thus determined whether the desired RNA
strands are in the sample.

The images collected by the inspection robot can be monitored in real time, and the
information such as on-site video, infrared temperature measurement image of human body
and whether to wear masks can be sent back to the main control room through wireless
network in real time.

4 Conclusion

In this paper, we have presented a robot with temperature detection, Corona virus checker
using new biosensors, and artificial intelligence facial mask detection based on the deep
convolutional neural network CNN, the adoption of our robots in airport can Reducing human
contact and making use of autonomous unmanned machines to carry out a risky task,
Reducing labor consumption and number of worker on boats and plane boards, effectively
reducing the risk of infection, On-spot temperature checkups which helps medical staff
monitoring people in airports and waiting rooms and leaves no room for human error.
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