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Abstract
The aim of this work is to provide an integrated electronic developed system that is managed remotely by smartphones and is able to sterilize
large areas affected by a speci�c virus. It can be transmitted between people by approaching or touching infected people, such as the Covid
virus 19. The work includes treating two of the main challenges in this �eld: The �rst challenge is to �nd modern sterilization materials, and
here we will resort to using oily materials for sterilization that are highly effective and light in weight that are easy to break into spray particles
�ying in places to be sterilized. As for the second challenge, sterilization operations using traditional methods often lead to the exposure of the
personnel responsible for sterilization to infection with the virus, so the second goal is to develop marching vehicles controlled by mobile
devices called (S-Vehicles) that can be operated during periods Speci�c, highly e�cient and low cost, in addition to that it reduces the effort and
time that can be spent by the rescue teams and reduces the cases of injuries as much as possible, especially since the work is completely
managed automatically from the affected areas. The designed S-Vehicles consists of several basic stages: The stage of building an integrated
electronic circuit and controlling it remotely connected to it by a tank to carry the oily materials attached to the Microniar, which is responsible
for breaking down the sterile oily substance into small, volatile spray atoms. In addition, the GPS will be linked with S-Vehicles in order to
determine the exact location and coordinates of the area in which (S-Vehicles) begin to open the tank valve and begin the sterilization process.
The most important points of the designed system: It reduces the time wasted in the process of sterilizing large areas, whether or not they are
infected. The need for human effort diminishes, as it used to be that a group of people are deployed from disaster areas to sterilize these
places, which increases the risk of infection for these people. The designed S-Vehicles are easy to move in any direction, as well as they can be
used to sterilize hospitals, streets, and roads and have the advantage of being of low cost compared to other means. The compound material
for the purpose of sterilization is characterized as an oily substance with light weights, which makes it easy to break it by micronise into very
small spray atoms that are spread by S-Vehicles designed in different directions in the target area to be sterilized. The system can be managed
completely automatically and controlled remotely. This integrated system is considered part of the electronic sterilization system intended to be
applied in Iraq. The disinfection process aims to prevent new infections, eliminate viruses on surfaces and tools, and reduce their
contamination with viruses. The design is strong and shock-resistant, and it can be used for other purposes, such as controlling crops by
changing the type of solution used by placing a pesticide in the tank instead of the oil sterilization solution, but in both cases the solution must
be characterized by light weight and durability of micronized in splitting the solution into �ne volatile spray.

1. Introduction
Today, the world suffers from a very large number of people infected with the Covid-19 virus, and their numbers are constantly increasing, due
to the lack of an effective treatment for this virus until this day, which made prevention and sterilization the currently accepted ideal solution to
preserve the lives of people and reduce the number of cases of this epidemic. In addition, many people were exposed to infection as a result of
performing their work in sterilizing the affected areas or contacting injured people while performing their medical work. This led to an increase
in infected people and the failure of hospitals to absorb the disease in their increasing numbers, in addition to increasing the total costs of
dealing with the epidemic. Therefore, the process of �nding an effective and e�cient sterilization method that is managed remotely without
approaching people from the affected areas is the best solution currently to preserve the lives of people and the possibility of infection.
Therefore, it was necessary to think about creating a method that adopts modern technologies to reduce the incidence of the epidemic and the
effort exerted by the teams to sterilize areas and make their work safe and easy, as well as reduce the material costs spent on such emergency
situations by the state. The idea of this work was developed and implemented in a practical way in order to address a set of realistic problems
that society suffers from as a result of the epidemic of Covid-19, speci�cally assisting teams to sterilize and disinfect areas and make their
work done through an electronic sterilization system completely remotely managed by small vehicles ( Robots) run by smart phones, which is
called (Vehicles), which represents it in the form of a triangular problem that included: First, how to �nd an effective, lightweight and highly
effective oil sterilizer with sterilization in which the droplets of it are su�cient to sterilize the area and this was the �rst challenge. Secondly,
how can the design of the drones be developed and made to be controlled by smartphones in terms of their movement and pumping of sterile
liquid spray into the areas or the delivery of drugs from one affected area to another? This is the second challenge. As for the third challenge,
how can arti�cial intelligence techniques be employed to complete the work quickly in addition to making the system less expensive so that it
can be used widely and as shown below in Figure (1)

Self-driving car, autonomous car (AV), connected and autonomous vehicle (CAV), robotic car, driverless or self-driving vehicle has become
de�ned as a vehicle capable of feeling its surroundings and moving safely without human intervention is widespread, as it has been applied in
many �elds, as it is used by courier service companies in the �eld of mail services delivery as well as used to transport goods. These vehicles
are also used as part of smart cities, which are considered a modern trend for most countries because they preserve the environment from
pollution through their reliance on charging batteries or electric or solar energy instead of gasoline as their fuel. This work will focus on the
development of this type of vehicle by producing a new vehicle for sterilization called S-Vehicles for the purpose of sterilizing large areas /
hospitals / operating wards / and the purpose that contains people infected with viruses or speci�c epidemics, as well as it can be used to
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deliver medicines between hospital wards. It was primarily designed to reduce the number of infections generated by the most di�cult virus
that humanity has suffered in this century, which is Covid 19.

On the other hand, researchers discovered that the emerging “Corona” virus is characterized by remaining active and contagious on
contaminated metal, glass or plastic surfaces for an average of 9 days at room temperature, which ranges between 15 and 20 degrees Celsius
on average. But in contrast, if the temperature of contaminated surfaces drops to 4 degrees Celsius, the virus can remain active for up to 28
days, while the degree of infection decreases if the surfaces temperature ranges between 30 and 40 degrees Celsius.

As for sterile chemicals that have proven effective to eliminate the virus, tests conducted on various sterilization solutions showed that
disinfectants with high effectiveness to eliminate the virus are those containing “ethanol” compounds at a concentration between 6–71% or
“hydrogen peroxide” at a concentration of 0.5 % or "sodium hypochlorite" at a concentration of 0.1%. It has been proven that if surfaces and
areas contaminated with infection are disinfected with the appropriate concentrations of these disinfectants, they reduce the numbers of
infectious coronaviruses from one million pathogenic particles to only 100 within one minute. On the other hand, tests showed that there are
other disinfection solutions that proved less effective in combating Corona infection, which are “benzalkonium chloride” compounds with a
concentration between 0.05–0.2%) and “chlorhexidine di gluconate” compounds with a concentration of 0.02%. Our work here will focus on
bene�ting from the principle of driving automation for relatively small vehicles. In general, the level of driving automation for vehicles is divided
into �ve basic levels, from level 0 that are fully manually managed to level 5 autonomous as shown in Table 1.

This work attempts to take advantage of the idea of small-sized vehicles that can be operated and controlled remotely by smart phones so that
they are sent to speci�c areas infected with the virus to perform a sterilization process for those areas and then return to the starting area. It can
also be used to deliver medicines from one place to another, and that By downloading the map of those areas, note that the work assumes that
there is internet coverage for those areas to bene�t from the Wi-Fi feature, so this work will attempt to address those emergency situations by
developing an integrated structure for the system whose basis is the vehicles that are driven by smart phones (S-Vehicles), Equipped with a
location tracking system and a tank containing sterilization solutions and sprays that perform sterilization, which are opened or closed by a
mobile device.

Table (1): Driving Automation Levels
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Driving automation levels

SAE.
level

Name The de�nition Car steering and
acceleration/deceleration
implementation

Driving
environment
monitoring

Backup
performance
for dynamic
driving
mission

System
Capacity
(Drive
Modes)

The human driver monitors the driving environment

0 not
automatic

Full human driver performance of all
aspects of a dynamic driving task, even
when "enhanced by warning or intervention
systems"

human driver human
driver

human
driver

n/a

1 driver
assistance

Implementation of driving
mode by driver assistance
system "either steering or
acceleration/deceleration"

Using
information
about the
driving
environment,
with the
expectation
that the
human driver
will perform
all remaining
aspects of a
dynamic
driving task

The driver and the
human system

Some
driving
modes

2 partial
automatic

Drive mode speci�c
implementation by one or
more driver assistance
systems of “steering and
acceleration/deceleration”

System

Automated driving system monitors the driving environment

3 conditional
automatic

Drive mode speci�c
performance with
Autopilot for all aspects
of a dynamic driving
mission

With the
expectation
that “the
human driver
will respond
appropriately
to the request
for
intervention”

System System human
driver

Some
driving
modes

4 high
automatic

Even if the
human driver
does not
respond
appropriately
to the request
for
intervention

System Several
driving
modes

5 fully
automatic

Under all
roads and
environmental
conditions, a
human driver
can operate

All
driving
modes

2. Related Works
There are many researches that sought to solve this problem by using multiple techniques to deal with it, most of which focused on testing and
exploring antibiotics to reduce the phenomenon of the spread of the virus. They are the most vulnerable to infection, and that is the result of
their contact with some infected people while providing treatment or �rst aid, in addition to some medical personnel who are infected as a result
of their contact with surfaces or tools where people carrying the virus are present, especially as it has been proven that the virus has proven to
remain effective on surfaces for a period of time. 9 days if he moved to it, so the process of sterilizing surfaces and places with effective types
of disinfectants / sterilizers until an optimal solution to protect people from infection. But there is still a problem, how can the sterilization
process be carried out automatically without human intervention, and managing it remotely is the biggest challenge. Here we will review the
most important researchers who sought to solve this problem:

Christine R. Kovac et al., (2020) [1] manufacture a sterilizer that uses xenon UV rays to clean surfaces, reduce microbes more e�ciently and
faster than manual cleaning, and achieve lower infection rates in homes and hospitals, operating on UV disinfection protocols so that UV
energy crosses Through walls Bacterial cell walls separate the image or break the DNA and stop it from cellular replication, and this work is
similar to our work in which we are seeking to design a robot that can be operated automatically to disinfect areas without human intervention.
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Jung Yun et al., (2020) [2] focused on demonstrating the importance of robots in all disinfection and food and drug delivery operations despite
human assistance in monitoring patients' condition to reach disease management as well as prevention, which is evolving and extending into
many areas such as mobile software Related to robots to trace contact with infected people and alert others or reduce the cost and risk to
people working to disinfect and clean most touch surfaces, as if this work is only to highlight key points without including any actual design or
construction aspect of any system while our proposed work The design of an integrated system includes a robot managed remotely by smart
phones and is actually applied to sterilize endemic areas.

Ki Ho, Honk et al., (2020) [3] explore several general methods used for the purpose of diagnosis and interpretation of diagnostic results obtained
for HIV testing. The purpose of the study was to identify all the key determinants for the purpose of building an integrated robot that can
diagnose infected persons by building a complete record for each patient and to determine the therapeutic procedures that are taken with him
automatically. This work was satis�ed with identifying all the determinants of symptoms, diagnosis and prevention as an integrated database
that can be updated for people under diagnosis / examination and stressed that to make the robot and software capable of dealing with events,
they must be aware of all the determinants, factors and addresses and leave the stage of building the robotic system as a future work for it .

Trunk Thiem et al., (2020) [5] They set up a sterilization room controlled by a system with three levels of protection against Corona virus, where
a main system divided into three sub-stages: The �rst stage included automatic hand sterilization, the second stage, to check body temperature
for access. The last stage sprays the entire body 360 degrees with silver nano solvent, and if the infrared sensor reads that the body
temperature is more than 37 within the second stage, it will send it to the processor to be displayed on the screen. It is speci�c and di�cult to
transfer. While our proposed work includes the design of an integrated system, Robert, managed remotely by smart phones, and is actually
applied to sterilize areas / surfaces for infested individuals that can move according to the speci�ed area. Table 2 shows a comparison
between all previous works:

Table (2): Comparison of previous works
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The names
of the
researchers
and the
year

Suggested Robot
type

Methodology Methods for
evaluating
results

Advantages Disadvantages

Christine R.
Kovac et
al., 2020

Xenon Pulsed
Ultraviolet
Disinfection
Device

Use the
principle of
learning. In
building a
robot for
sterilization
based on
ultraviolet
rays

♣ Collect
baseline ATP
measurements
from the clean
surface for
disinfection

♣ Check elapsed
time

The device is
proven to perform
xenon UV
disinfection much
better than manual
cleaning

It is poor in terms of design.

Its true e�cacy cannot be proven without
clinical trials

Jung Yun
et al.,
(2020)

Highlight all kinds
of robots that can
be used in
sterilization and
disease diagnosis

Highlight the
most
common
methods of
sterilization
and help
mankind

Compare the
results between
traditional
methods and
various robots
and devices that
are used for the
same purpose

♣ Emphasize the
need to use robots
for tiring and risky
work instead of
human cadres

♣ He stressed the
need for a real trend
by researchers to
develop robots to
deal with epidemics
and viruses that
threaten human life

The lack of actual robots to confront the
current and ancient epidemics facing
humanity

Ki Ho, Honk
et al.,
(2020) [3]

♣ The Robot was
not designed, but
all tests speci�ed
by the US Food
and Drug
Administration
have been
performed. (EUA)

A set of
instructions
and special
tests

- ♣ Conducting
COVID-19 tests and
distinguishing its
symptoms from
respiratory diseases

♣ Some systems may take longer time to
make decisions if they are not equipped
with all the required information and due
to the lack of con�rmed knowledge about
COVID-19, so there are many obstacles
and challenges in designing feed bots
databases

Trunk
Theme et
al., (2020)

sterilization
system

CDC ♣ Type Sensor
(BRQPS 10M-
TDTA-C type
NPN)

♣ JMNano silver
solution

♣ Hand washing

♣ Temperature
measurement

♣ Sterilization with
silver nanoparticles

♣ Greatly help to
inhibit and kill the
virus

♣ Inability to manage the system
remotely

♣ It is characterized as a �xed system
that cannot be moved easily

3. Main Tools And Materials
The idea of   the work is to develop a simpli�ed robot structure that is managed remotely by smart phones to perform a sterilization process for
different areas and surfaces contaminated with different types of viruses. As for the most important tools used in building this system in an
integrated manner, we will explain them below:

A. Platform Waspmate [17][18]

It is a platform available to everyone to process the information obtained from the sensors and send it wirelessly, designed by the Spanish
company Libelium. It runs on battery and is mainly characterized by being low energy consumption and relatively cheap. This type of platform
contains four types of methods to reduce energy consumption, namely:

((On, Sleep, Deep Sleep, and Hibernate) which helps to extend the life of the node (Life time). The basic rule to reduce the price of the node
designed using (Waspmote) is to build units assembled according to the speci�c application and according to the actual need only. For these
reasons in particular Waspmote has become one of the appropriate platforms for developing applications for wireless sensor networks as well
as IoT applications.

B. LoRa Modem [18]

It is a special modulation method developed by (Semtech) company based on (Spread-Spectrum Modulation) technology to obtain long-range
transmission and relatively low data transfer speed. This unit contains an electronic chip (SX1272), which operates within the frequency bands
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(868 and 900 MHz ISM bands) and depends on the principle of point-to-point communication, so it is a star-shaped network that can carry each
transmitted data packet with a maximum of 250 bytes.

The unit uses the SPI protocol to communicate with the platform, which is characterized by the speed of information transfer, and it will also
free up URALs ports to be used for other purposes. Also, one of the advantages of this unit is that it can reach a transmission range of 1.4 km
using it, according to a speci�c setting.”

C. Aautonomous Vehicles (AVs)[7,12,13 ]

Autonomous vehicles (AVs) are driverless vehicles that can communicate with other systems and make driving decisions for themselves [1].
Decisions made by AVs may range from following the vehicle, controlling cruise to change lane and choosing a lane, to making decisions by
processing data from sensors or other vehicles. With the current development in vehicle automation and arti�cial intelligence (AI), it is believed
that a large role will be played by connected and automated vehicles (CAVs). ) with the future in healthcare – as an on-demand robotic bus to
hospitals (for use by patients and staff), to deliver medical supplies, or even as a mobile workplace for health-on-demand services, such as
biometrics, laboratory work management, or counseling units with nurses; These options are very promising, especially for increasing access to
health care in stricken communities or in the event of infection with rapidly spreading or unexpected viruses such as COVID 19.

D. GPS Module [19]

It is an updated GPS Module [NEO-6M] that can be used with the Ardupilot Mega (APM) This GPS module uses the latest technology to provide
the best possible location information, allowing for improved performance using Ardupilot or any other multi-engine control system. Also
included is Honeywell's latest High Accuracy Digital Magnetometer (HMC5883L), which provides a convenient way to mount a compass away
from sources of interference that may be located near a multistage vehicle control device.

GPS features are:

It contained a fully independent GPS receiver.

U-blox NEO-6M GPS module.

HMC5883L magnetometer.

Anti-jamming technology.

Supports SBAS), WAAS, EGNOS, MSAS, (GAGAN

The u-blox 6 50-channel GPS engine with over 2 million active links.

Operating temperature range: from 40 to 85 degrees Celsius.

NetLogo Simulation [20][21]

It is a free modeling environment capable of simulating complex situations such as natural and social phenomena. Suitable for research and
teaching, it can be de�ned as an environment simple enough to enable students and researchers to create their own models in the Java
programming language. They are particularly suited to the formation of complex systems that evolve over time. Designers can give instructions
to hundreds or thousands of independent "agents" that all work concurrently. This makes it possible to run more than one sterilizing vehicle at
the same time. It allows users to simulate different environments with Agents, and to explore their behavior under different conditions, Agents
move through a network of "patches" using multiple rules to modify their path toward the goal and the ability to overcome any obstacles on
their way in programmable ways. All agents can interact with each other and perform multiple tasks simultaneously

F. Control system [22]

A control system is a device or group of devices that manage, direct, or regulate the behavior of other devices or systems. Industrial control
systems are used to control equipment or machines. There are two common categories of control systems, open loop control system and
closed loop control system. In open-loop control systems, the output is generated based on the input, as happens in an electronic washing
machine system when we specify the spin period according to the degree of soiling of the clothes. This means that the user does not need to
check whether the clothes are clean or not because the results are known according to the speci�ed time.

In closed loop control systems, the current output is taken into account and corrections are made based on the feedback. For example, the
human interaction with the computer, where it is a reciprocal process between the human development of the computer

H. Arduino UNO [13] [18]

It is an electronic development board consisting of an electronic circuit with a computer-programmed microcontroller, designed to facilitate the
use of interactive electronics in multidisciplinary projects. Arduino is mainly used in the design of interactive electronic projects or projects that
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aim to build different environmental sensors such as temperature, wind, light, pressure, air pollution, etc... The Arduino can be connected to
various programs on the personal computer, and the programming codes for the Arduino language are similar to the Arduino language. C is one
of the easiest programming languages   used to write microcontroller programs. The Uno is based on the Microchip ATmega328P microcontroller
and the board is equipped with combinations of digital and analog input/output (I/O) pins that may be interlaced with various expansion
boards (shields) and other circuits containing The board has 14 digital pins and 6 analog pins and is programmable using the Arduino IDE
(Integrated Development Environment). It can be powered by a USB cable or by an external 9V battery, although it accepts voltages between 7
and 20V.

Arduino Uno components

A - POWER INPUTS/OUTPUTS

• VIN or DC power jack: It is a port through which you can operate the Arduino through an external power source such as a battery or an
adapter.

• 5V: It is a port that provides a voltage of 5V that can be used for sensors or other circuits

• 3.3V: A voltage source with a value of 3.3V and 50mA is the maximum value of the current that can be used through this port

• Two ground ports: the land line.

B- Control inputs and outputs (INPUT & OUTPUT PINS) (I/O)

The number of digital ports can be used, which is 14 (Digital Pins 14), numbered from 0 to 13, which are ports used to input and output �xed
digital signals 0 or 5, and each port can provide a current draw of up to 40 mA. Within these ports, the Arduino board contains 6 digital pins that
support PWM digital modulation. There is also 6Pins Analog, starting from A0 to A5, which are ports used to input analog signals coming from
the sensors and by default these inputs can measure voltages from zero to 5 volts.

C- Powering the Arduino POWER UP

The piece can be equipped via the computer from the USB port as well as from the charger port, where the charger port receives a voltage of 7
to 12 volts to be adjusted internally to 5 volts, but it is noted that the Vin port located within the power outlets is not connected to the voltage
rating, so a regular voltage must be entered and its value is 5 volts.

D- ICSP header

There are 6 ports in the center of the board. These ports are used to program the Arduino from an external programmer, called ICSP header.
There is a button on the board that restarts the program loaded on the Arduino.

4. Designed System
The designed system consists of three basic stages, the �rst stage is focused on developing the structure and electronic system of the remotely
piloted vehicle by adding new physical parts to it and connecting them: the second stage focuses on preparing chemicals with high e�cacy by
sterilization and relatively low cost, and the last stage included linking the developed electronic system for the vehicle With a new application
for remote control by smart phones, this stage is divided into the control of downloading the map of the area to be sterilized, the application of
remote control quickly, the direction of the vehicle, and opening the nozzles of the sprinklers by phone. The following is an accurate description
of each of these stages:

The �rst stage: developing the chassis for remotely piloted vehicles

In this work, the structure of the self-driving vehicle was developed so that its structure was carefully selected so that it has a suitable structure
that allows carrying 12 liters of sterile solution in addition to a basket capable of carrying 2 kilograms of medicines. Types of engines, two of
them are used for the purpose of moving the vehicle forward and backward and have a voltage of 12 volts, in addition to the third engine of the
same voltage and is used for the purpose of rotating the vehicle. The most important parts of the electronic circuit of the S-Vehicle can be
illustrated in Fig. 4.

The motors operate in DC power in three phases; Any three signals to control the voltage and thus control the speed, and this control depends
on an electronic control piece called (Electronic speed control (ESC)) and here a controller type (ESC w/ BEC 5V/3A 2 ~ 4S Simon K Firmware)
was used as shown In Figure (5) it is

It is an electronic circuit designed to limit the current that enters the motors by cutting the signal instead of giving the motor a constant voltage,
that is, it controls the current directed to the motors, and from it you can control the speed by converting the DC into an analog signal.
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This type of ESC contains a scaling circuit called (BEC) (Battery Elimination Circuit).

In this system, a Lipo Battery 3000mAh 11.1V 30C 3S with XT60 connector was used, which is a three-cell lithium battery with a capacity of
3000 mAh and discharge capacity.

C30, high energy with an excellent combination of weight, strength and performance This type has several advantages, including:

Capable of achieving maximum continuous discharge rates of up to 30°C, this battery is among the most powerful Li-Po battery packs in
its class.

Equipped with various connectors that are compatible with most balancers and other chargers.

Equipped with an EC3 connector on the mains power connections.

Use Plug and Play with ESCs.

The battery contains two wires for connection, one of which is connected with the (PCB) board connected to the (ESC) to supply all parts of the
vehicle with power, and the other wire is used to charge the battery using a charger.

Pumps are an essential part of our work to transfer sterilization solutions from the tank through the nozzle to disinfect the area and at the same
time we need them to save energy and work at a low power level to know that DC pumps use 40–150 watts which is much less than 220 volts
pumps on the one hand Others, we used pumps of very small size in order to suit the size of the developed vehicle and do not take up much
space, and it is also characterized by not making loud sounds or even random vibrations during its work, as we used in our work this pump
shown in Figure No. 7, working on 24VDC 75GPD, a puri�cation pump RO water.

In addition to the pumps, polyethylene materialled tubes and elbows have been used, which are characterized by not being chemically altered
by sterilizing �uid, good resistance to low temperatures, resistance to stress cracking and good strength that will not break or leak liquids, even
dealing with high pressure BSP 4/ 1, which are really easy to connect each other because they have blue little lock clips. As shown in Fig. 8.

A 12-liter polyethene chemical storage tank was used because it is a real practical solution for transporting and storing many liquids, no toxic
elements and no sharp edges, thickness of only 5 cm, designed to ensure minimal impact on the environment, large life cycle, which reduces the
need for replacement as shown in Fig. 9.

The important point in our work was how to obtain very �ne atomization particles that allow sterilization / disinfection of all surfaces without
leaving any negative impact on the lives of the people present in the sterilization areas, so we had to work to obtain nozzles that provide us with
particles of a good and effective atomizer in terms of volume The drop depends on the strength of the chemical sterilizer chosen and the
capacity of the nozzle for the Nozzles, after all this or to achieve that we need to make and generate mist to reach the whole area which
depends on the pumping power and the type of nozzle we already mentioned about the pump we are using, so it must We say that the nozzle
we use creates a mist with a droplet size of less than 35 microns, and the main reason why we tried to reach the tiny atomized atomizers is for
several reasons, the �rst of which is to make it comply with the conditions of health safety and chemical security and to protect the lungs where
there are large chemical droplets of sterile liquid It will risk human inhalation may damage the lungs. We used two pieces of 0.3mm high
pressure plastic spray mist nozzle. As shown in Fig. 10.

Smart Phones, which are one of the most popular means of communication in our time, and all phones come loaded with CPU, radios, screen,
battery, ports, buttons, camera, sensors and storage, while the CPU works like the human brain and has RAM to store the temporary application
and programming the running devices, And radios such as 3G, 4G WIFI or Bluetooth, a screen to interact with the user and are described by size,
resolution and type, in addition, each phone has an operating system such as ANDROID and IOS. Android is an operating system based on
Linux kernel, we focused in our work on creating an easy-to-use application for the purpose of operating and controlling the vehicle in terms of
its movement directions, speed of movement, and locations of sprinklers opening and closing, and here the vehicle that has been developed will
be connected wirelessly via WIFI. To ensure long-distance control, we use the Lora by connecting it with the Arduino, while the mobile phone is
connected to the FPV receiver, as shown in Fig. 11.

Figure 12 shows the basic steps for connecting the support tools in order to develop the structure of the marching vehicle and make the process
of controlling its movement and opening and closing the sprinklers nozzles by means of a mobile phone as well as connecting a special GPS
device to it that determines the coordinates of the area at which we start the sterilization process, as well as the coordinates of the point where
the sterilization process stops.

The second stage: Preparation of sterilization materials, which are two substances, sodium hypochlorite and cerium oxide atomizer [24, 25,
26, 27].
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1. Sodium hypochlorite is a yellowish-green solid with the chemical formula NaOCl or NaClO in its hydrated state (pentahydrate), and its
chemical formula is NaOCl or NaClO, its partial weight is 74.44 g/mol, and its melting point is 18°C   (in the case of the pentahydrate form).
It decomposes at a temperature of 101 degrees Celsius and its density is 1.11 g/cm3. The pure or anhydrous form of this substance is
unstable and may degrade explosively. This substance is usually found in the aqueous form (pentahydrate) and its chemical formula is
NaOCl.5H2O, which is non-explosive and stable if kept in the refrigerator Hypochlorite is usually prepared through a process known as the
Hooker Method reaction. In which a solution of sodium hydroxide (chemical formula: (NaOH) is treated with chlorine gas, to be the product
in addition to hypochlorite, sodium chloride and water, sodium hypochlorite is known as Javel water and sodium hypochlorite is used for
disinfection and bactericidal; which depends in its principle of action on the ability of hypochlorite to eliminate bacteria Microorganisms, as
it destroys microorganisms. Sodium hypochlorite is generally used in water in different concentrations for sterilization, sodium
hypochlorite in 0.5% w/v solution is called Dakine's solution, and is used as an antiseptic to clean infected local wounds. And hypochlorite
can be prepared Sodium by passing chlorine gas into a sodium hydroxide solution:

Cl 2(g)  + 2NaOH(aq) → NaCl(aq) + NaClO(aq) + H2O(aq)

1. Cerium oxide nanoparticles(nanoceria)

Cerium, the �rst element in the lanthanide group with 4 electrons and, has attracted a lot of interest from researchers in physics, chemistry,
biology and materials science. When combined with oxygen in a nanoparticle composition, cerium oxide adopts a �uorite crystal structure that
stands out as a fascinating material. Cerium oxide nanoparticles (CeONP) have been extensively used in many engineering and biological
applications, such as solid oxide fuel cells, high antioxidant protection materials and potential pharmacological agents. Although the main
application of CeONPs is bene�cial due to its various properties and applications, it is in the �eld of catalysis, and stems from its unique
structure and atomic properties compared to other materials. In recent years, materials containing CeONP and CeONP have come under intense
scrutiny as catalysts and as structural and electronic catalysts for heterogeneous catalytic reactions. 6 In industry, it has been widely used as
an active ingredient in processes such as 3-way catalysts 7 for automobile exhaust gas treatments, and oxidative coupling for methane and
water gas conversion reaction. Recently, CeONP has been reported to have multiple enzymes, including superoxide dismutase, oxidase and
oxidase, and mimetic properties, and it has emerged as a fascinating and pro�table material in biological �elds such as bioanalysis. This type
of spray has the advantage that it is not sticky and will not be obvious when applied to a surface due to the nanoscale size of the disinfection
particles it contains, but it is planned to sterilize continuously due to the regenerative nature of the nanoparticles.

The third stage: the interconnection between the electronic system and the control application

This stage is very important because it is where the vehicle’s developed electronic system is combined with a new mobile application that
allows controlling its speed and direction of movement, as well as controlling when the sprinkler nozzles are opened for the purpose of
sterilizing the affected areas and when they are closed. On the other hand, the map of the area to be sterilized is downloaded to the application,
and the vehicle is driven according to it, taking advantage of the GPS feature that was linked to the vehicle. The importance of this stage can be
summarized as it includes linking the electronic system of the vehicle S-Vehicles with an application developed using the Android environment
for smart phones as shown in Fig. 13 and the following code.

Figure No. (14). It represents the designed and integrated structure in all its parts, which consists of four subsystems that work together in order
for each device to perform the task required of it. The GPS (subsystem) and the Power subsystem.

The work of each of them is illustrated in the designed electronic circuit diagram. Here, an integrated network of the type (WAN) was designed
in a star shape, based on a special type of data transmission and receiving devices called (LoRa modem). These devices are distinguished by
the fact that they operate within the frequency 800/900 MHZ with 21 wireless communication channels (Wireless Channel), each channel
accommodating 254 knots. As the communication between the main node / the starting point of the vehicle (Start Point of S-Vehicle) and the
rest of the network is through the address of its own node / sites, whether rooms, hospital lobbies, corridors or halls to be sterilized. Here, an
integrated electronic circuit (Interfacing circuit) has been designed and implemented to connect LORA with Waspam, as the Waspam platform
was not merely used, but four supporting parts were added to it: Real Time Clock, Battery 3000m A/L, GPS Model, Remote Control Transmitter.

Click here please to see video: Test the Developed Vehicle Management by Designed Mobile App*

* https://youtu.be/FFubd_DCEE4

Click here please to see video: Testing and controlling the thrust of sprinklers with a mobile phone **

** https://youtu.be/Khkv0nM8mdk

Step #6: video of S-Vehicle control through smart phone application
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Figure 17: Steps of S-Vehicles

The most important features of the achievements that have been reached can be summarized as follows:

1. Building an integrated advanced structure for a remote-managed vehicle that adopts the principle of control by smart phones and GPS)
used to sterilize large areas that contain areas infected with a speci�c virus and be an aid to medical authorities in the country and sterile
teams, and thus this structure saves effort and cost It reduces the need for cadres for sterilization teams by �nding a new, highly effective
sterilization material and activating its role to raise the level of system performance, in addition to reducing effort and reducing time and
cost.

2. Using smart phones to control the vehicle (S-vehicle) and control the speed of spraying, when the sprinkler valves open or close and how
long they remain open. GPS is also used to determine the coordinates of the area, and this increases the e�ciency of the sterilization
process and reduces effort and time wasted by using modern technologies in Iraq instead of of the traditional methods.

3. The introduction of the technology of driverless vehicles (AV), which is controlled by smart phones, and this increases the e�ciency of
protection from the enemy by the virus, as well as reduces the possibility of its spread, in addition to it reduces the effort and time wasted
by using traditional and ordinary techniques used for this purpose for the �rst time in Iraq.

4. The system designed to control plants and plants from pests can be applied as well as can be used to achieve the goals of chemical
security and safety by protecting people's lives through the use of sterilization materials with very little toxicity and preserving people's
lives.

5. Applications
This idea can be applied as a new technology in many �elds, including:

A. Industrial Field:

Supporting technological innovation and the spread of the Fourth Industrial Revolution in order to improve productivity and maintain the
competitiveness of local sectors and make them a priority.

Save time and danger for workers in the �elds of sterilization instead of staying for long periods in affected places

It allows the delivery of medicines to the intensive care rooms, in which only a very limited number of medical staff are allowed to enter.

B. Agricultural Field:

The system designed to combat pesticide-infected crops can be used if the pesticide is a liquid solution, and it can also be used for remote
watering of plants and agricultural crops.

C. The Field of Chemical Safety and Security:

Preventing direct contact between people and sterilized materials, thus achieving the goal of chemical security and safety, which is to
protect the human element from injuries caused by the risks of the work environment by preventing their exposure to occupational injuries
and diseases.

Making the machine resemble S-Vechie is a way to reduce the contact between the increasing number of patients or virus carriers and their
mixing with those who are exposed to infection such as nurses and pharmacists “during the delivery of medicines to patients” or workers in
the �eld of sterilization of rooms, corridors and various facilities of laboratories, hospital halls and intensive care rooms

D. The Health Field:

Delivering medicines and medical supplies to places that contain people infected with fast-spreading viruses through air infection or
contact.

The integration of technology represented by S-Vechie by remote control makes the possibility of the sterilization process lasts for 24 hours
within 24 hours for different facilities, because the machines are known to operate more e�ciently than humans and for continuous hours
without fatigue or boredom. All we have to do is enter the target points as a database and make the application work automatically.

6. Conclusions
The sterilization system operated by smart phones is characterized by: Sterilization of contaminated areas: It works to sterilize areas
contaminated with a speci�c virus using sterilization solutions consisting of highly effective chemicals by specifying the coordinates of the
target areas to be sterilized, and all this is done electronically through the managed S-Vehicle which is controlled remotely by a smart phone
application. Addressing a real problem and working in real time: our system sterilizes any area whose coordinates are determined in a real way
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and deals with it simultaneously and answers any inquiry received in an instant through the interaction between the software environment and
the electronic circuit that was built using the Internet of Things platform. The use of modern technology in communication and control: The
latest technology has been used in the matter of remote system management in an integrated manner by smart phones in terms of the
movement of the vehicle S-Vechie and the opening of the valves of the sprinklers as well as the issue of wireless control, and this saves effort
and cost and reduces the need for manpower through programming A mobile application and activating its role by controlling and this will lead
to raising the level of performance, reducing effort and reducing time and cost. Achieving a major goal of the state’s goals: which is to build an
integrated system to sterilize and deliver medicines to the affected areas to reduce the rate of infections and the spread of the virus, as this
system is considered in one way or another as part of the e-governance that our state seeks. Economy in �nancial costs: by reducing the
number of people / cadres used in repeated sterilization operations on a daily basis over a period of 24 hours. And to preserve the lives of
people from infection with the virus, and it is considered as an effective solution that can be used by various ministries and bodies, especially
health and the environment. Raising the level of sterilization performance: This means when preparing new sterilization materials with low
toxicity and high effect that are subject to the rules and laws of chemical safety and security, the S-Vehicle will perform the sterilization /
fumigation process accurately depending on the appropriate and correct treatment method according to scienti�c measurements. Using
wireless sensing and control: Through wireless communications and sending control commands from the smart phone application built in the
system to the necessary S-vehicle wirelessly, this service avoids several problems, including the lack of delay in sterilizing large areas
continuously and simultaneously. Strength and durability: The chassis of the designed S-Vechie has advanced solutions in terms of
sterilization and management. Capable of holding up to 10 kg of sterilizing solutions plus 5 kg of medication and works even in changing
conditions.
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Figure 1

Relationships among the Main Three Challenges

Figure 2

Mobile Cloud Computing
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Figure 3

Arduino Uno

Figure 4

Circle of Automatic Vehicle

Figure 5

Electronic speed control (ESC)
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Figure 6

Demonstrates connecting the Motor and receiver with ESCs

Figure 7

Pump 

Figure 8

Polyethylene Materialled Tubes and Elbows

Figure 9

Chemical Sanitizer Tank
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Figure 10

Nozzles

Figure 11

A: Connect smartphone with FVP Receiver  

B: Connect LoRa with Sub-Main Microcontrollers Arduino
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Figure 12

Connection the main components of S-Vehicle

Figure 13

Main Application of NaOCI.5H2O
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Figure 14

A: A centered cubic face of cerium oxide (CeO2) nanoparticles.

B: Preparation of cerium oxide (CeO2) nanoparticles
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Figure 15

Steps to build the S-Vehicle mobile app
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Figure 16

Structure of the S-Vehicles
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Figure 17

Steps of S-Vehicles 



Page 23/23

Figure 18

Flow Chart of Research Work Activities


