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ABSTRACT

According to World Health Organization, Coronavirus
(COVID-19) is the disease caused by the new corona virus
that emerged in China in December 2019. In this proposal, we
propose a research project idea of a Corona Virus symptoms
using high-temperature body. This project is a part of early
prevention and to help control the emerging Corona epidemic
(COVID-19). The last decade has seen a proliferation of fields
of application for wireless sensor networks (WSNSs). One of
these promising areas is health, where the wireless sensor
networks (WSNSs) can provide important support that makes
it easier to monitor patients' vital signs and send alerts in real
time. This will help medical personnel to intervene in a timely
manner in the event of complications. In this paper, we
present the hardware and software design of wireless sensor
networks based Intelligent Medical Bracelet (IMB) for the
measurement and storage of body temperature and heartbeat
values. The IMB also allows three types of alert to be
triggered if one of the vital signs is exceeded.

Key words : Wireless Sensor Networks (WSNs), Health,
Smart Medical Bracelet, Prototype, Waspmote, BMI, Energy,
Gateway.

1. INTRODUCTION

A wireless sensor networks (WSNS) is a network composed of
sensor nodes integrating the acquisition, processing, and
communication functionalities. Once deployed, the nodes
cooperate with each other autonomously in order to collect
and transmit data to a base station in order to monitor and / or
control a given phenomenon [3].

Traditionally, the sensors as well as the monitoring unit are
fixed for the patient by wire which induces a restriction of the
movement of the patient. In addition, when the patient needs
to be moved, all monitoring devices must be moved, which
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means that they should be disconnected and then reconnected.
This brings overhead, wasted time and redundant work [11],
[12]. Today, with the emergence of bio-telemetry systems and
the enormous progress in wireless communication systems,
real-time monitoring of patients can be ensured even if
patients are far from the hospital. This allows an
improvement in the quality of life of the patients, decreasing
the patient's discomfort by extending the scope of this health
care. In this document, we present the hardware and software
design of a prototype of a Wireless Sensor Networks platform
for health.

In 2020, the coronavirus pandemic known as (COVID_19), it
threatens human lives, disrupting the economy and stopping
people's daily life [15], [16], [17], [18]. This disease caused by
the new coronavirus that.

Emerged in China. COVID-19 appeared in Wuhan, a city in
China, in December 2019. The risk coronavirus or a similar
pandemic might occur in the future is even higher for those
who work in hospitals, or those who gather in public places
[19], [20], [21], [22].

Although health officials are still tracing the exact source

of this new coronavirus, early hypotheses thought it may be
linked to a seafood market in Wuhan, China. Some people
who visited the market developed viral pneumonia caused by
the new coronavirus [23], [24], [25]. A study that came out on
Mars.25, 2020, notes that the individual with the first
reported case became ill on Dec. 1, 2019, and had no link to
the seafood market. Most people infected with the COVID-19
virus will experience mild to moderate respiratory illness and
recover without requiring special treatment. It appears that
symptoms are showing up in people within 14 days of
exposure to the virus. COVID-19 can be severe, and some
cases have caused death [26], [27], [28], [29].
Until now, the confirmed cases are 465,915,721,031
confirmed deaths and 200 Countries, areas or territories with
cases. At this time, there are no specific vaccines or
treatments for COVID-19. However, there are many ongoing
clinical trials evaluating potential treatments.
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The rest of this paper is organized as follows: we explore, in
section 2, the state of the art of the various medical bracelet
solutions proposed in the literature or on the market. Section
3 is devoted to the presentation of the general context of the
work, the target population as well as the different
functionalities of the Smart Medical Bracelet. The constraints
to be taken into account when designing the Bracelet are
presented in section 4. A description of the characteristic of
Waspmote are presented in section 5. In section 6, we detail
the methods and tools for the hardware and software design of
the Bracelet. We end with a conclusion and a presentation of
the work in progress.

2. STATE OF THE ART OF MEDICAL BRACELETS

Several researches are interested in the bio-telemetry field
in order to remedy the problems of remote diagnosis. Among
these projects, there are those who were involved in the
manufacture of medical bracelet. Indeed, several products
have been implemented.

For example, we find as a first solution the COLUMBA
bracelet considered as an anti-fugue solution [2], [4], [6],
[10]. This bracelet was developed in 2006 by the Canadian
mobile tele-security company ‘Medical Intelligence
Technologies Inc’. This is one of the solutions proposed for
the problems of running away and wandering caused by
Alzheimer's disease. Combining a mobile phone, a GPS
geo-location system and an intelligent alert system (detecting
any exit from a safe area), the COLUMBA bracelet allows you
to quickly locate the person who has it when he leaves a
predefined area, thereby reducing the risks associated with
wandering problems.

As a second solution we find “the automatic implantable
defibrillator” [1], [7], [8], [9], It is a device which, after
intracorporeal insertion, is capable of detecting and
interrupting, by electric shock, a ventricular fibrillation
responsible for 'cardiac arrest. This device allows you to
control atrial functions, whether detection, stimulation and
even defibrillation. A Holter function stores several cycles
preceding the detection. It constitutes a database, dates
critical cardiac events, confirms the proper functioning of the
detection probe. This defibrillator is linked to a system that
allows the implanted patient to benefit from remote
monitoring and controls.

The third solution called Oxy-ped [5] is specially made for
pediatric use. The sensor is designed to adapt to the finger of
children from 2 years old. Oxy-ped measures oxygen
saturation and heart rate on the patient's finger (adults) and
displays the results on an LCD screen. It can be used in
hospitals, medical centers, at home, before and after sports. It
triggers an audible and visual alarm when there is an
overshoot. Oxy-ped is limited to measurement and display
and does not ensure the transmission of data to the doctor. It is
also an essential service for home use. Indeed, in some cases,
immediate feedback from the doctor is very necessary for the
patient.

As long as these different products have had some success

when they are put on the market, they still have a certain
limitation in the services they offer, including, for example,
the concept of maobility and real-time alert. In the next part,
we will detail the design of our proposed intelligent medical
bracelet (IMB) solution.

3. GENERAL CONTEXTS OF THE IMB DESIGN

In order to enrich the field of bio-telemetry, to ensure the
spirit of remote diagnosis, to reduce patient discomfort and to
improve their quality of life, we set ourselves the following
objective in this study: Design a medical device (IMB) to
monitor the vital signs (body temperature, heart rate,
respiratory rate, blood pressure) of a sick baby, an infected
child or an elderly person in order to be able to react in case
clinical worsening.

As a starting point, we chose to study two vital signs:
temperature and heart rate. In fact, temperature and heart rate
are two very important signals and their exceeding of
thresholds can cause harmful effects on the state of health of
the person concerned:

» Fever can cause dehydration, a heart attack and even
acidosis if it is too high (+38 C). Acidosis can cause dizziness,
loss of concentration, coma, and even death.

» Cardiac arrest

* Pericarditis: infection of the pericardium which can be
caused by rheumatic fever.

3.1 Target Population

The target population concerned by the use of IMB is:

 Children: To ensure the child's good health easily and
safely.

» The elderly and the disabled: Thanks to this device, the
elderly and the disabled can surpass the continuous support by
remaining "free". In case of emergency, the doctor and
parents will be alerted in a timely manner.

* Pediatric services: Sometimes monitoring certain vital
signs, such as temperature, is more important than exact
measurement in separate intervals in children in pediatric
services. Indeed, the device proposed in this work presents an
effective solution to help the nursing staff to control,
continuously and remotely, the vital signs of the patients.

3.2 IMB functionalities

Several functionalities are offered by the smart medical

bracelet which we cite:

» Measurement of body temperature at all times.

* Measure heartbeats at all times.

« Display of the temperature value measured at all times.

« Display of number of beats measured at each instant.

» Triggering of three types of alerts: sound, light and an
SMS to the controllers (the doctor, the parents in the case
of babies and children...) In the event of the thresholds
being exceeded by one of the vital signs.

The following figure 1 shows the operating process of the
application in the event of exceeding the predefined limits
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Figure 1: Application operating process if the predefined limits are
exceeded before

4. CONSTRAINTS FORSETTING UP THE IMB

When designing the IMB, several constraints were taken into
account in order to satisfy a certain number of essential needs
which meet the desired properties:

4.1 Manufacturability

All aspects related to the manufacturing of the final designed
system should be considered. All the components necessary
for the hardware implementation of the system should be
available on the market and the final product should be
compact in size.

4.2 Cost

The cost of developing the design should be considered and
minimized with the best performance. In addition, the cost of
the final product must be estimated. By choosing the
components of this system, it was very difficult to find the
most suitable transmission module that supports all the
necessary functions at a suitable price.

4.3 Energy

Energy is a measure of the relationship between power
consumed by the devices, and the rate at which useful work is
done. The whole system must take into account the energy
consumption which should be minimized as much as possible
to maintain the long life of the intelligent medical bracelet
(IMB) solution.

4.4 Health and safety

Since this designed system is a medical device, the health and
safety of the patient must be considered to avoid any dangers
that may affect him by using the device. This is accomplished
by ensuring that the patient is not exposed to unhealthy levels
of electromagnetic radiation during wireless transmission.
Also, the backup operation meets the conditions indicated in
the ANSI Std standard. C95.1. The system supply does not
exceed 5 V, which is completely safe for the human body in
dry conditions. An important point is that the final product
must be subjected to rigorous laboratory tests to ensure that it
is safe for use.
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The designed system protects the patient's file by showing it
only to authorized persons. Different encryption techniques
will be applied to address the issue of security and to provide
the highest level of confidentiality for patient information in
all stages from signal extraction to final data storage.

5. WASPMOTE DESCRIPTION

In order to meet the above requirements, Libelium team
decided to create a new device specially designed to work with
low consumption modes and with a completely modular
philosophy and that is how Waspmote was born. This latter is
an open source wireless sensor platform specially focused on
the implementation of low consumption modes to allow the
sensor nodes ("motes™) to be completely autonomous and
battery powered, offering a variable lifetime between 1 and 5
years depending on the duty cycle and the radio used.

Waspmote Technical Guide is presented as follow:
» Microcontroller: ATmegal281

» Frequency: 14MHz

* SRAM: 8KB

» EEPROM: 4KB (1KB reserved)

* FLASH: 128KB

» SD Card: 2GB

» Weight: 20gr

» Dimensions: 73.5x 51 x 13 mm

» Temperature Range: [-10°C, +65°C]

The following figure 2 present the design of Waspmote.

Figure 2: Waspmote 802.15.4 PRO SMA 2 DBI

To send information to the computer, a Waspmote Gateway
are used. This device allows to collect data which flows
through the sensor network into a PC or device with a
standard USB port. Waspmote Gateway (figure 3) will act as a
data bridge or access point” between the sensor network and
the receiving equipment. This receiving equipment will be
responsible for storing and using the data received depending
on the specific needs of the application.
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Figure 3: Waspmote Gateway 802.15.4 PRO SMA 2 DBI
6. DESIGN OF AN IMB PROTOTYPE

6.1 Presentation of the platform used and the various
equipment

The prototype of the intelligent medical bracelet (IMB) is
composed of the following list of component and shown by the
figures:

» Waspmote 802.15.4 PRO SMA 2 DBI (Figure 2)

» Waspmote Gateway 802.15.4 PRO SMA 2 DBI(Figure 3)

* GPS module

* GSM / GPRS module

*Temperature sensor

» SpO2 sensor: for the measurement of heartbeats

* Basic LCD

* Green and red LED

The choice of this material was made following a comparative
study of the various wireless sensor node platforms on the
market. Waspmote has the advantage of being able to
integrate different types of sensors and data communication
modules with different protocols.

6.2 Software implementation

» Communication: in this phase, communication (figure 4)
takes place between the Waspmote sensor and the Gateway.
The sensor sends the packets containing the data such as
temperature, heartbeat, etc. to the Gateway linked to the
server which allows to receive this data via the XBee module
by the 802.15.4 communication protocol.

» Database Server: named WaspmoteDB developed with
Mysqgl-DataBase — java-5.1.15 for the management of the
database used to save the data retrieved from the sensor and
allowing access to this data remotely.

* Interface: presents the interface of the developed
application.
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Ports Numbers Gateway
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Figure 4: Communication interface between Sensor and Gateway
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By running the application, we receive the data transmitted
from the sensor to the Gateway in real time. As a result, we get
the display of the packets sent by Waspmote to the Gateway.
These data will then be saved in the server database as shown
in Figure 5 below:

EUSB Waspmote
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Figure 5: Real-time display of packets received and saved in the
database

7. CONCLUSION

In this paper, we presented the design of a prototype of a new
generic RCSF platform for health called the Intelligent
Medical Bracelet. We have detailed the various hardware
components of this Bracelet as well as the software
implementation of the communication protocol, of a database
server as well as the interface of the developed application.
This bracelet will allow the monitoring of patients' vital signs
and the sending of alerts if they are exceeded. Work in
progress on the Intelligent Medical Bracelet project will
integrate other application aspects in order to enrich the
number of services offered by the final product. Technology
transfer to on-board systems is also being explored in order to
be able to manufacture a Medical Bracelet that can meet the
needs of the medical market.
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