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Abstract: Solar-powered floor cleaning robots are an innovative combination of robotics and renewable energy

technology designed to provide long-term and efficient solutions for automated floor cleaning activities. These robots use

solar panels to collect solar energy, which is utilized to power their operation and charge onboard batteries, allowing for

autonomous and ecologically responsible cleaning tasks. Solar-powered floor cleaning robots are outfitted with cleaning

mechanisms, sensors, navigation systems, and complex control algorithms to roam indoor and outdoor settings

independently, completing cleaning chores while reducing energy consumption and environmental effect. These solar-

powered robots provide longer operating times, less dependency on grid electricity, and increased sustainability, making

them appropriate for a variety of home, commercial, and industrial applications. This abstract investigates the design,

functioning, advantages, and prospective applications of solar-powered flooring.
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R INTRODUCTION

With life getting busier, many of the urban families find it difficult to keep the house clean. Especially when families are
becoming nuclear nowadays and both husband and wife go to work; Waiting for the maid to come early in the morning
and getting satisfied unwillingly even if nothing has been properly cleaned is what we see many times in the modern
families. However, the robotics industry seems to have given such families a boon, the automated robot floor cleaner.
They clean the house floor automatically and also get charged automatically while you are at work. Automatic floor
cleaner is a system that enables cleaning of the floor by the help of highly stabilized and rapidly functionalized electronic
and mechanical control system. Floor cleaning is achieved by different technique which might be of different kinds.
Different types of floor need different type of treatment. The floor should be totally dry after the cleaning process.
Otherwise it may result in hazard. On some floor’s sawdust is used to absorb all kinds of liquids. This ensures that there
will be no need of preventing them from spill of. Different types of floor cleaning machines are available today such as
floor buffers, automatic floor scrubbers and extractors that can clean almost all types of hard floors or carpeted flooring
surfaces in very less time than it would have taken using traditional cleaning methods. Again, the cleaning would be
different for different floorings. Cleaning is the essential activity in our day to day routine to maintain hygiene. Basically, in
household floors the floor has to be cleaned regularly. Different techniques are used to clean the different types of
surfaces. Mostly we clean floors manually or we depend on maids.
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We as Indians always consider wet cleaning as a final step in cleaning process. Households of today are becoming smarter
and more automated. Home automation delivers convenience and creates more time for people. Domestic robots are
entering the homes and people’s daily lives, but it is yet a relatively new and immature market. Several robotic vacuum
cleaners are available in the market but only few ones implement wet cleaning of floors. Cleanliness plays a vital role in
daily life. It is the process of keeping our surrounding dust-free, diseases free for social and intellectual health. Several
cleaning solutions are available in recent years to keep your house free of dust. Machine-controlled floor cleaners were
introduced for the sake of the betterment of mankind. The Vacuum cleaner is one of the best and valuable tools which in
turn help homeowner to keep their floors clean. Automated floor cleaning machines are commonly used in developing
countries since many years because of high cost of labor, time, efforts and affordability. The concept is not popular in
developing or emerging economic countries. Reasons for non popularity are cost of machine and operational charges in
terms of power tariff. This article is based upon on our innovative project to design, development and manufacturing of
semi-automatic solar powered mobile operated floor cleaning machine which will work on solar energy, mobile
communication, battery or electricity. A semi automatic floor cleaning machine is developed keeping basic consideration
for less energy consumption, machine as well as operational cost reduction, reduce the human effort, environment
friendly and easy to handle. Base of the project was to use renewable energy which is abundant in most of the countries,
will have less environmental impact and easy to construct for commercial scale in future.

2. LITERATURE REVIEW

Adeel Saleem; Atif Igbal "Design and Implementation of an Intelligent Dust Cleaner Robot for Uneven
and Nonstruc-IEEE”. This existing system represents the room cleaning robot which has map storage and wall
following functionality and all this implemented using Arduino Uno. With the combination of sensor assembly. Algorithm
and the intelligent dust cleaner shape make him feasible and effective for all type of environments. It has much more
benefits over conventional household vacuum cleaners such as there is no need of personal clean the room, office etc.
and fulfilling the main purpose for cleaning the room automatically.
R. G "Desigh and Development of Controller Based Automatic Ground Cleaning Robot”. They have
developed a primary goal of this assignment is to plan and execute an Automatic Floor Cleaning Robot using Arduino
UNO, Bluetooth module, Power semiconductors, Motor ShieldL293D, Water pump, Servomotor, and to achieve the goal
of this enterprise. This project will include few client-friendly initiatives. This paper coordinates the advancement of a
cleaner programmable platform. Currently, a significant emphasis is placed on the field of mechanical technology in order
to reduce human endeavours. The primary goal of this research work is to develop a cleaner that is totally programmed
to do dry and wet cleaning as well as UV cleansing.
Automatic Floor Cleaning Machine by Micro Controller" Which was published by Dr. J. Hameed Hussian.
This module of automatic floor cleaning machine by micro controller is run to clean the floor and sweeps the dust away.
In this the module a remote- controlled car has great motorist attached at front axis in between the front wheels, this
motor is attached with a cleaning brush at front, and the gear motor is connected to |2volts battery and the remote car
is attached with 9V battery. They can be set to avoid obstructions and efficiently cover the full floor space or controlled
remotely.

3. SCOPE OF THE PROJECT
To develop a machine those helps in easy and quick cleaning, and reduce human efforts. To save the time, minimize the
cost. Solar based floor cleaning robots are environmentally friendly and it is used for various applications. To develop a
machine those helps in easy and quick cleaning, and reduce human efforts. To save the time, minimize the cost. Solar
based floor cleaning robots are environmentally friendly and it is used for various applications. To prevent injuries due
to tripping or slipping on floors UV sanitization for destroying pathogens and other bacteria

4. EXISTING SYSTEM
The control architecture of PR-l is including upper application layer and bottom control layer the upper application layer
provides a man-machine interface, which can obtain information and send control instructions. Robot status, sensor data,
and images are displayed on the operation interface and mobile monitoring terminal. The operator can use the handle to
control the robot movement manually. The bottom control layer is an embedded system based on ARM microcontroller,
which realize hardware drive and control algorithm programming. The master-slave control mode is adopted, and the
master controller is dependable for sensor data acquisition and processing, communication, and motion planning. The
slave controller is responsible for driving the actuator, and the control form is position and speed control. The remote
operation terminal communicates with the robot embedded system by establishing a local area network, and the optical
ber is used as the signal transmission medium. Client-server mode is adopted. The microcontrollers and camera module
in the bottom control layer are used as the servers, and the upper application layer is used as the client. At the operation
terminal, different devices (operation interface, handle or mobile devices) can be connected to different server addresses
(controller or camera) to get the required data.
5. METHODODLOGY

The methodology of the solar vacuum robot project involves several steps. First, the requirements of the robot were
identified, such as the need for easy and instant cleaning, a water tank and brush for wet cleaning, and a solar power
supply for long battery life. Next, the robot was designed and built to meet these requirements. This involved selecting
appropriate components such as an ESP32 microcontroller, an ultrasonic sensor, an L293D motor driver, DC and cleaner
motors, and a relay. The robot was assembled and tested to ensure that it functioned properly and met the identified
requirements.
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To ensure that the robot could navigate its environment without bumping into obstacles, an ultrasonic sensor was
integrated into the design. This sensor allows the robot to detect obstacles and adjust its path accordingly. In addition to
obstacle detection, the robot also incorporates a water tank and brush for wet cleaning. This allows it to perform both
dry and wet cleaning operations, making it suitable for a variety of cleaning tasks. To provide power to the robot, a solar
panel was integrated into the design. This panel constantly charges the robot’s battery as it is drained by the motors,
ensuring that it has a long battery life when exposed to sunlight. Overall, the methodology involved identifying
requirements, designing and building the robot, integrating obstacle detection and wet cleaning features, and providing
power through a solar panel.
6. BLOCK DIAGRAM
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Arduino UNO, H-bridge (DC motor driver), DC motor, Ultrasonic sensor, IR sensor, Relay, UVLED, vacuum ,Battery,
Solar panel, WIFI-module, Arduino suit, and Embedded-C are the components of the solar-powered floor cleaning robot.
The battery that powers the robot supplies power to the components while being charged by a solar panel and the
power supply. Power is delivered to the IR and ultrasonic sensors, which detect impediments and cause the robot to
move in predetermined directions. If hoover cleaning is available, we can clean the surrounds by sprinkling water and
mopping. If a barrier is found, a detour is taken. Finding every single instance of a real-world thing, such as a human face, a
flower, an automobile, etc., in photos or videos in real-time and with the highest degree of precision is called object
detection. To detect pathogens, the robot is equipped with UV sanitization. Robot is controlled via a mobile phone
application in manual mode so that the user can control the robot. Automatic mode: When in automatic mode, the robot
handles every task on its own First it checks if it's on manual mode. If yes, then it checks the keypad. On keypad it checks
if any key is pushed, i.e., Left, Right or Center. If yes, then the data is displayed accordingly on the LCD screen, i.e., our
mobile phone which we are using as a remote to control the robot manually. The data is transmitted to the bot. Then it
checks if any hurdle is detected. If yes then the signal is displayed and the robot is informed to stop and it goes back to
manual mode. If no hurdle is detected, the robot checks for the data signal received. If the data signal is received, then it
starts decoding the data and is displayed on the LCD. If the data signal is not received then it goes back and checks for
the data signal transmitted.

7. COMPONENTS DESCRIPTION
Solar Panel
The robot is built to help in daily cleaning tasks and simplify it. It brings together both dry and wet cleaning operations
using a vacuum cleaner as well as wet cleaning brush. The robot is controlled by an RF remote. The remote is used by
user to send movement commands to the user. The robot consists of an rf receiver circuitry to receive movement
commands and operate the moors to achieve desired movement. The robot uses a battery that is constantly charged by a
solar panel as it is drained by the motors. This provides a longer battery life when it is exposed to sun rays. The system
consists of a vacuum cleaner with added ultrasonic sensor for obstacle detection. Thus the robot does not bump into any
obstacle. The robot is integrated with a water tank that sprays water in front of robot which is followed by 2 brushes to
clean the floor surface. Thus we here create a remote controlled floor cleaner robot.
Extended Battery Life: Solar panels can help recharge the robot vacuum cleaners batteries while it's not in use or
during breaks in cleaning cycles. This extended battery life ensures that the robot can operate for longer periods without
needing to be manually recharged.
Energy Efficiency: By harnessing solar energy, the robot vacuum cleaner can reduce its reliance on grid electricity,
making it more energy-efficient and environmentally friendly. This is especially beneficial for robot vacuum cleaners that
are used frequently or in areas with ample sunlight.
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Power supply unit

This section needs two voltages viz., +12 V & +5 V, as working voltages. Hence specially designed power supply is
constructed to get regulated power supplies.

Battery

Batteries accept, store, and release electricity on demand. Batteries use chemistry, in the form of chemical potential, to
store energy, just like many other everyday energy sources. Batteries work as a mediator between electronic appliances
and electric current supply. They are available in numerous shapes and sizes according to their type and use. The capacity
of the battery determines how much energy it can store, which directly impacts the runtime and performance of the
robot. The battery capacity is chosen based on factors such as the power requirements of the robot's components, the
expected duration of cleaning operations, and the availability of sunlight for recharging. Larger capacity batteries allow for
longer operating times between charges but may increase the weight and cost of the robot.

Relays

It is a electromagnetic device which is used to drive the load connected across the relay and the o/p of relay can be
connected to controller or load for further processing.

DC Motor

A DC motor relies on the fact that like magnet poles repels and unlike magnetic poles attracts each other. A coil of wire
with a current running through it generates an electromagnetic field aligned with the centre of the coil. By switching the
current on or off in a coil its magnetic field can be switched on or off or by switching the direction of the current in the
coil the direction of the generated magnetic field can be switched 180°.

H-Bridge

. 51 53 /
Vin
52 54 /

It is used to drive the relay where the output is complemented of input which is applied to the drive but current will be
amplified. We can better control our motor by using transistors or Field Effect Transistors (FETs). Most of what we have
discussed about the relays H Bridge is true of these circuits. You don't need diodes that were across the relay coils now.
You should use diodes across your transistors though. See the following diagram showing how they are connected. These
solid-state circuits provide power and ground connections to the motor, as did the relay circuits. The high side drivers
need to be current "sources" which is what PNP transistors and P-channel FETs are good at.

Sustainability: Incorporating solar panels into robot vacuum cleaners aligns with sustainability goals by reducing reliance
on fossil fuels and minimizing carbon emissions associated with traditional electricity sources. Solar-powered robot
vacuum cleaners offer a more sustainable cleaning solution for both indoor and outdoor environments.

Backup Power: In case of power outages or disruptions to grid electricity, solar-powered robot vacuum cleaners can
continue operating using solar energy stored in their batteries. This backup power functionality ensures uninterrupted
cleaning operations, even during adverse conditions.

Remote Controller: Drones typically come with a dedicated remote controller designed to provide precise and
intuitive control over the drone. The remote controller is an essential component of the drone system, and its
specifications can vary between different models.
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8. EXPERIMENTAL SETUP

9. RESULT AND DISCUSSION

The sensor is monitored, and when it is below |5cm, the robot starts cleaning. These systems providing useful solution

while making the floor cleaning mechanism by using robot. The cost of the system is less and it gives the reliable output as

compared to another system which useful for society. To have safe and It is mainly implemented on a long scale for the

better results and problem free solutions in the future.

10. CONCLUSION

A solar-powered floor cleaning robot represents a cutting-edge solution that addresses the growing demand for

sustainable and efficient cleaning technologies. By harnessing the power of the sun, these robots offer autonomous

operation, energy efficiency, and versatility, making them ideal for a wide range of applications. As technology continues

to advance, solar-powered robots are poised to play an increasingly important role in the future of cleaning automation.

We unveiled a floor-cleaning device driven by solar energy. Covering the societal dimensions of cleanliness was one of the

main goals of our project. A wide range of functions are provided by the numerous applications. Our solar-powered

equipment made it possible to create an environmentally beneficial project. The utilization of cutting-edge technology in

our project reduces the need for human labor and speeds up the cleaning process. Pathogens and other bacteria, viruses,

and other microorganisms that are present in air and moisture can be effectively eliminated by adding UV sanitization.

This and other little modifications to technical developments would increase societal pleasure
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