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ABSTRACT

The Internet of Things (loT) technology has revolutionized all areas of human life, making it more comfortable. 10T refers to the
current trend of The Internet of Things (10T) technology that has revolutionized all areas of human life, making it more comfortable.
10T refers to the current trend of connecting all kinds of physical objects to the Internet, even the most unexpected ones, without human
intervention, which constitutes a self-configurable network. The Internet of Things (10T) enables organizations to automate the process
and improve service delivery via Internet technology and data transfer to the cloud. Nowadays, the Internet of Things (1oT) is becoming
a widely discussed topic among researchers, specialists, and experts. It is seen as the next step in the evolution of the Internet. This paper
covers the application of (10T) technology in three different areas: smart cities, health, and agriculture.
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INTRODUCTION

The term Internet of Things (1oT) first appeared in
1999 in the speech of Kevin ASHTON, a British
engineer. It was used to refer to a system where
physical objects are connected to the Internet. Over
time, the term has evolved to encompass the entire
ecosystem of connected objects. Currently, the
Internet of Things (loT) is becoming a widely
discussed topic among researchers, specialists, and
experts. It is seen as the next step in the evolution
of the Internet. With the 10T, we are heading
towards a phase where all elements of our
environment will be connected to the Internet and
will have the ability to communicate with each
other with minimal human effort [1]. The loT
contains a variety of objects that can be connected
with both wired and wireless networks. These
objects have an addressing system that allows
objects to interact and cooperate with others to
create new loT applications and services such as
smart homes, smart cities, smart energy and
networks, smart transportation and traffic
management and control, and others [2]. The
emergence of various sensors and software tools
that allow the reading of information from the
sensors allows the improvement of the living
environment and the maximum use of all available
resources. A human can monitor and manage his
environment, habits and define his daily needs with
the help of various loT-supported systems. The
main benefit of using 10T in daily life is to reduce
the user’s involvement in their life responsibilities.
Why should the user activate the light if the sensor
is able to recognize the darkness? A simple
example, which shows how many sensors and
software tools that collect information from the

sensors can improve the life of the users and solve
certain obligations. The smart city concept is used
to describe a better use of public resources,
increasing the quality of service presented to
citizens, and at the same time, reducing the
operating costs of administrations [3].

RELATED WORKS

Some important work has been done in the loT
field. For example, smart parking is one of the
Smart Initiatives that tries to provide a solution to
the classical problems of parking environments in
big cities. Smart parking is one of the topics that is
becoming more and more popular and is often
associated with the Internet of Things. The Internet
of Things is the main actor in the concept of smart
cities [7]. The Smart Parking research conducted by
Wang [8] was applied by building a parking loT
application using the reservation method. In 2015,
Pham [9] proposed a parking system using cloud
services so that it could provide better performance.
Frailer [10] contributed to the topic of Smart
Parking through his research which proposed the
architecture of Smart Parking systems using CCTV
devices. Then the research conducted by Khanna
[7], built a Smart Parking using the Internet of
Things integrated with cloud services.

In the field of agriculture, Thakur et al. [11]
proposed a device that can measure temperature,
soil moisture, and automatic irrigation. To monitor
farms with camera sensors and monitor data
transmission, Sanchez et al. [12], have designed a
system to do so. Janaki et al, [13] proposed an
intelligent wireless sensor network system for
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greenhouse. Thakur et al, [14] conducted a survey
to obtain accurate information on various sensors

Related work in this area is described as follows:
Acharya et al. [15] introduced an 10T application
for medical monitoring in an 10T environment. The
developed system monitored some basic human
health parameters like Heartbeat, ECG, body
temperature, and respiration. The components used
here are pulse sensor, temperature sensor, BP
sensor, ECG sensor, and Raspberry Pi. The data
was collected from sensors and sent to raspberry pi
for processing and again transmitted to the loT
network. The major drawback of the system is that
no interface for data visualization is developed.

SMART PARKING

System components

For the smart city domain Balham et al. [19],
proposed a smart parking system (Smart parking)
to find a vacant parking space in the parking areas
without involving manual efforts and thus avoid the
need to spend fuel and time on efforts. Various
sensors deployed in the parking area determine the
availability of parking spaces, and the information
can be easily accessed through the use of the
Internet by users. The developed prototype of smart
parking detects whether the parking area is free or
occupied, and the information/data collected by the
sensors is uploaded to the cloud from where the
user can access the information using an Android
application (figl).
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Figure 1: Architecture of smart parking system [19]

e The following steps are performed by
Balhwan et al. [19]:

e The occupancy of a parking space is
measured using the sensors (ultrasonic
sensor and IR Sensor) with Raspberry Pi.

and crops in which wireless sensor networks and
the Internet are compatible. For the health domain

e After measuring the data, the presence or
absence of an obstacle the data is sent to
"Thing Speak" using RPi's internal wi-fi.

e The data is saved on the Thing Speak
cloud. The data is displayed graphically.

e A user's mobile application connects to the
cloud and provides information about
parking spaces (free or occupied).
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Figure 2: Diagram of smart parking system [19]
SMART AGRICULTURE

System components

For the agriculture sector, it is known that farmers
agricultural fields may be located many kilometers
from their homes. Sometimes farmers have to go to
their agricultural fields several times a day to start
and stop the water (irrigation pumps). They cannot
protect the crops from unconditional rain every
time. In order to overcome these practical
difficulties, a system is designed by Krishnan et al.
[20] to take care of all these problems
automatically. The general block diagram is shown
in Fig.3. The monitoring system consists of four
main units: the end device node, the coordination
node, the webserver node, and the mobile (control
unit). The end device node includes an Arduino
controller, a GSM, a motor, a plant leaf image soil
moisture sensor, a temperature sensor, and a
humidity sensor. The microcontroller device is also
used as the end device as a coordinating device in
the wireless sensor network. It is used for data
communication in the network. Data is
continuously collected from the sensors and then
transmitted to the node coordinator, which is
connected to the web server system via the serial
RS232 data bus. Data acquisition is done in the
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web server for real-time monitoring of farmland
parameters. From the server, the data can be
obtained and displayed on the Android phone. Then
the signal control is automatically sent to the
coordinator node Whenever the end device receives
a signal from the coordinator node, it acts
according to the received signal whether the motor
is turned on or off. The on-off process of the motor
for irrigation is framed using fuzzy logic. The
controller is programmed based on fuzzy rules.

SMART HEATHCARE

System components

Continuous online monitoring of patients and
patient room status is the main idea of the system
proposed by Islam et al. [21]. The system is
implemented using a combination of hardware
components. All the hardware components are
assembled in the implementation phase. The circuit
diagram of the developed system is shown in
Figure 5. All sensors are connected to ESP32 using
physical pins. ESP32 is used as a processing device
as it has a built-in Wi-Fi module. The user
prototype is shown in Figure 5 where the system is
tested with a user and the data is displayed on the
webserver. Figure 5: Architecture of smart
healthcare system [21] 5.2 Discussion Islam et al.
[21] have proposed a system of healthcare
monitoring in hospitals. Healthcare monitoring
systems with emerging technologies are now
becoming a great concern for many countries
around the world. The advent of the Internet of
Things (loT) technologies is facilitating the
progress of healthcare. The smart health system
proposed by Islam et al. [21] in the loT
environment it can monitor the health status of a
patient as well as the status of the room where the
patients are in real-time. In this system, five sensors
are used to capture the data from the hospital
environment called heart rate sensor, body
temperature sensor, room-temperature sensor, CO2
sensor and Co sensor.

According to the analysis of the loT application
proposed by Islam et al. [21], it is found that it is
important to keep the information of a patient's
medical statistics in the cloud [23], as it can be
extremely beneficial in the future. Keeping the
records will allow the patient to make many of the
choices such as whether they want to lose weight or
not, which medications are mainly allergic to the
patient, and much other necessary information [24].
This database should also help the doctor to
interpret the patient's physical problem and its
origin, to provide a better diagnosis. In order to
show the overall workflow, Fig. 6 is proposed.
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Figure 3: Diagram of smart healthcare system [21]

To improve this system in the future, the analysis
of part of the design can be developed by applying
machine learning and artificial intelligence
algorithms.

ISSUES AND LIMITATIONS

According to our study of the three areas of smart
agriculture, smart healthcare, and smart parking,
much has been done and much remains to be done.
The following table summarizes some of the
shortcomings of the three prototypes studied
previously and suggests improvements.
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CONCLUSION

In this paper, we focused on the study of the three

domains (Smart City, Health, and Agriculture) of
loT. we showed the weaknesses and strengths of
each and proposed improvements for each loT
application. In the future this work will help
researchers to improve their work with the latest
technologies, tools, and techniques. Future research
should focus on the development and
implementation of new loT application models
based on the above recommendations for each loT
application, which are mainly aimed at minimizing
errors and improving the efficiency of each loT
application. In the next work, we will propose a
new loT application model in the field of
agriculture that enters into the framework of
enhancing the use of 10T in the development of our
country MOROCCO.
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