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ABSTRACT:

The rise of robotics and artificial intelligence has transformed the way we live and work. These
technologies have the potential to revolutionize the cleaning industry, making it more efficient and
effective. The aim of this project is to retrofit Al robot vacuum that can only clean floors by using

ultraviolet light technology and sanitation.

The possibility of retrofitting an Al robot vacuum with UV protection and sanitation capabilities. The
process involves adding UV-C lamps, installing a UV sensor, upgrading the Al software, adding a
sanitization module, and ensuring compatibility. With these modifications, the robot vacuum can help to
sanitize floors and surfaces as it moves around the room, providing a safer and cleaner environment for
people and pets. This article highlights the importance of UV protection and sanitation, especially in light
of the COVID-19 pandemic, and offers a potential solution for homeowners and businesses looking to

enhance their cleaning and disinfection practices.
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Sanitizing and cleaning of domestic with human effort is not an easy task. It increases the chances of
contracting infection, leading to further spread of harmful microorganisms.

The UV sanitization robot uses the power of UV rays to kill germs and bacteria.

we can control the robot with the help of WiFi with app us to drive the robot inside a domestic without
physically being there. All this enables us to sanitize the domestic as per our requirements. By killing the

germs, the UV light restricts their multiplication by destroying their reproductive system.

KEYWORDS: Al, robot vacuum, UV protection, sensors, machine learning algorithms, disinfect,
ultraviolet light technology, user-friendly interface, mobile application, rechargeable battery, cleaning

solution, household, public spaces, bacteria, viruses, navigation, mapping

INTRODUCTION

The ongoing COVID-19 pandemic has highlighted the need for maintaining a hygienic environment,
leading to the emergence of new technologies that can help disinfect and sanitize spaces. One such

technology is the retrofitting of Al robot vacuums with UV protection and sanitation capabilities.

UV-C light has been shown to be effective at killing bacteria and viruses, making it a promising
technology for disinfection purposes. Retrofitting an Al robot vacuum with UV protection and sanitation
capabilities involves adding UV-C lamps, installing a UV sensor, upgrading the Al software, adding a

sanitization module, and ensuring compatibility. This article will explore each of these steps in detail.

The first step in retrofitting an Al robot vacuum with UV protection and sanitation capabilities is to add
UV-C lamps. These lamps can be placed on the underside or top of the vacuum, depending on the design.
As the robot vacuum moves around the room, the lamps emit UV-C light, which helps to sanitize floors

and surfaces.

However, since UV-C light can be harmful to humans and pets, it is essential to ensure that the robot
vacuum does not accidentally expose them to UV light. To address this, a UV sensor can be installed to
detect when people or animals are nearby. This sensor can help prevent accidents and ensure that the robot

vacuum operates safely.
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The third step in retrofitting an Al robot vacuum with UV protection and sanitation capabilities involves
upgrading the Al software. This software controls the robot vacuum and will need to be modified to
include UV protection and sanitation capabilities. This may involve adding new sensors or adjusting the

existing ones to detect UV-C light.

The fourth step is to add a sanitization module. This module can be filled with a disinfectant solution that
is sprayed onto the floor or surfaces, or it could use a UV-C lamp to sanitize the area. This module can
help disinfect and sanitize the space as the robot vacuum moves around, providing an additional layer of

protection against germs and bacteria.

Finally, it is important to ensure compatibility when retrofitting an Al robot vacuum with UV protection
and sanitation capabilities. This means that the added components and modifications must work together
seamlessly with the existing robot vacuum. Ensuring compatibility will ensure that the retrofitting process

is successful and that the robot vacuum operates safely and effectively.

In conclusion, retrofitting Al robot vacuums with UV protection and sanitation capabilities can provide a
safer and cleaner environment for people and pets, especially in the context of the ongoing COVID-19
pandemic. The process involves adding UV-C lamps, installing a UV sensor, upgrading the Al software,
adding a sanitization module, and ensuring compatibility. By taking these steps, homeowners and
businesses can enhance their cleaning and disinfection practices, providing peace of mind to those who

occupy these spaces.

UV LAMP SPECIFICATION

1. UV-C wavelength: The UV-C wavelength range that is most effective at killing bacteria
and viruses is between 200-280nm. It is important to select a UV-C lamp with a wavelength in
this range to ensure effective disinfection.

2. Lamp power: The power of the UV-C lamp will determine how effectively it can sanitize
surfaces. Higher wattage lamps are typically more effective at killing bacteria and viruses.

3. Lamp lifespan: UV-C lamps have a limited lifespan and will need to be replaced

periodically. It is important to choose a lamp with a long lifespan to minimize maintenance costs.
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4. Lamp type: There are different types of UV-C lamps, including low-pressure mercury
lamps and LED lamps. Low-pressure mercury lamps are more commonly used and are more
effective at disinfection, while LED lamps are more energy-efficient and have a longer lifespan.
5. Lamp position: The position of the UV-C lamp on the robot vacuum will determine the
areas that it can sanitize. Some robot vacuums have the lamp on the underside, while others have
it on the top. It is important to choose a lamp position that is appropriate for the specific cleaning
needs.

ULTRAVIOLET LIGHT

ULTRAVIOLET VISIBLE LIGHT INFRARED
Vacuum UV UVv-C UV-B UV-A

10 nm 100 nm 280 nm 315 nm 400 nm 780 nm

METHODOLOGY

1. The first stage involves conducting literature on the existing robot vacuum cleaners and identifying
the gaps that can be addressed through the new design. Based on the research, a concept is developed
for the robot vacuum with Al and UV protection with Sanitizing.

2. Design and Modelling:

In this stage, the concept is translated into a design that includes the various components of the robot
vacuum. The design includes the motor, front brush, floating roller brush, filter, lithium battery,
dustbin collector, mop water tank, UV light, ultrasonic sensors, infrared sensors, and vision sensors.
The design is then modelled in a 3D software, such as SolidWorks, to ensure that all the components

fit together and function effectively.
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3. Prototyping:
The modelled design is then used to create a physical prototype of the robot vacuum. The prototype
includes all the components of the final design and is used to test the functionality and performance

of the robot vacuum.

4. Testing and Evaluation:

The prototype is then tested in different environments to evaluate its performance and effectiveness.
The robot vacuum is tested on various surfaces, such as carpets, hardwood floors, and tile floors, to
ensure that it can effectively clean all types of surfaces. The robot vacuum is also tested for its ability

to detect and avoid obstacles and for its UV protection capabilities.

5. Refinement:
Based on the results of the testing and evaluation, the design of the robot vacuum is refined to
improve its performance and effectiveness. The refined design is then used to create a final version

of the robot vacuum.

6. Manufacturing:
Once the final design is completed, the robot vacuum is manufactured using the appropriate materials

and production methods.

7. Quality Control:
The final product undergoes rigorous quality control testing to ensure that it meets the required

standards and specifications.

8. Launch and Marketing:
The final product is launched in the market and marketed to the target audience. The product's
features, benefits, and performance are highlighted through various marketing channels, such as

social media, television, and print advertisements.
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PROJECT OBJECTIVES

1. Develop a safe and effective UV-C technology: Our first objective is to research and
develop a safe and effective UV-C technology that can be used in the robot vacuum. The
technology should be able to kill bacteria and viruses on the floor surface, without posing a risk to
human health.

2. Create an efficient cleaning algorithm: Our second objective is to develop a machine
learning algorithm that will enable the robot vacuum to learn and adapt to its cleaning environment
over time, improving its cleaning efficiency and effectiveness. The algorithm should enable the
robot vacuum to detect and focus on areas of the floor that require more cleaning attention.

3. Design advanced sensors: Our third objective is to design and develop advanced sensors
that can detect obstacles and adjust the robot vacuum's cleaning path accordingly. The sensors
should also enable the robot vacuum to map out cleaning areas, ensuring that it covers every inch
of the floor.

4. Develop a mobile application: Our fourth objective is to develop a mobile application that
will allow users to schedule cleaning times, adjust cleaning settings, and monitor cleaning progress
remotely. The application should also enable users to control the robot vacuum using voice
commands.

5. Create a low profile and circular design: Our fifth objective is to design the robot vacuum
with a low profile and circular shape, allowing it to navigate and clean efficiently under furniture
and in tight spaces.

6. Ensure safety for humans and pets: Our sixth objective is to ensure that the robot vacuum
is safe for humans and pets. We will achieve this by incorporating safety features such as automatic
shut-off when the robot vacuum detects the presence of humans or pets in the cleaning area.

7. Evaluate the robot vacuum's effectiveness: Our seventh objective is to evaluate the robot
vacuum's effectiveness in cleaning and disinfecting floors. We will conduct tests to determine the
robot vacuum's cleaning efficiency and effectiveness, as well as its ability to reduce the risk of
infection.

8. Commercialize the robot vacuum: Our final objective is to commercialize the robot
vacuum and make it available for purchase. We aim to make the robot vacuum affordable,
efficient, and easy to use, so that it can be widely adopted in various settings such as hospitals,

clinics, and public spaces.
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PRODUCT ARCHITECTURE AND COMPONENTS

Hardware: The hardware components of our robot vacuum include a circular body with a low profile, equipped
with wheels that allow it to move around and navigate through different surfaces. The robot vacuum will also be
equipped with a rechargeable battery that provides it with the necessary power to perform its cleaning tasks.
Additionally, the robot vacuum will have a suction motor and dustbin to effectively pick up dirt and debris on the

floor.

Software: The software components of our robot vacuum will include a machine learning algorithm that enables
the robot to learn and adapt to its cleaning environment over time. The algorithm will enable the robot to detect
and focus on areas of the floor that require more cleaning attention, improving its cleaning efficiency and
effectiveness. Additionally, the robot vacuum will have a mobile application that allows users to schedule cleaning
times, adjust cleaning settings, and monitor cleaning progress remotely. The application should also enable users

to control the robot vacuum using voice commands.

Sensors: Our robot vacuum will have advanced sensors that can detect obstacles and adjust the robot vacuum's
cleaning path accordingly. The sensors should also enable the robot vacuum to map out cleaning areas, ensuring

that it covers every inch of the floor. The robot vacuum will be equipped with multiple sensors, including
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1. Ultrasonic sensors: These sensors can detect objects and obstacles in the robot vacuum's
path and adjust its path accordingly.
2. Infrared sensors: These sensors detect edges and drops in the floor and prevent the robot

vacuum from falling down stairs or ledges.

3. Optical sensors: These sensors can detect the presence of dirt and debris on the floor and

adjust the robot vacuum'’s cleaning path accordingly.
4. UV-C Technology

5. Our robot vacuum will be equipped with UV-C technology that can disinfect and kill
bacteria and viruses on the floor surface. UV-C light has been shown to be effective in killing
bacteria and viruses, including the coronavirus. The UV-C technology in our robot vacuum will

be designed to be safe and effective, without posing a risk to human health.

6. In conclusion, the product architecture and components of our Al robot vacuum with UV
protection will include a circular body with wheels, a rechargeable battery, suction motor, dustbin,
machine learning algorithm, mobile application, ultrasonic, infrared, and optical sensors, and UV-
C technology. These components work together to provide an efficient and effective cleaning

solution while also reducing the risk of infection.

CONCLUSION

In conclusion, retrofitting of an Al robot vacuum with UV protection & Sanitizing offers several benefits
for consumers, such as effective cleaning, convenience, and increased health and safety. By utilizing
advanced technologies such as artificial intelligence, ultrasonic sensors, and vision sensors, the robot
vacuum can effectively navigate and clean various types of surfaces, while also avoiding obstacles and

potential hazards.

The integration of a UV light feature allows for the additional benefit of sterilizing and sanitizing surfaces,
which is especially important in the current climate where cleanliness and hygiene are of utmost

importance. Despite the advantages, there are also potential drawbacks to consider, such as the initial cost
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and ongoing maintenance expenses. Additionally, there may be limitations to the robot vacuum's

performance in certain environments or with certain types of debris.

Overall, the retrofitting of an Al robot vacuum with UV protection provides an innovative solution for
household cleaning and offers the potential for increased efficiency, convenience, and health benefits.
With continued advancements in technology and improvements in manufacturing and marketing

strategies, the potential for growth and success in this market is promising.

LITERATURE REVIEW

The retrofitting of Al robot vacuums with UV protection with Sanitizing is a relatively new concept in
the cleaning industry. However, there has been significant research in recent years on the use of UV
technology for disinfection and its potential benefits.

One study conducted by the National Centre for Biotechnology Information (NCBI) examined the
effectiveness of UV-C light in reducing the transmission of infectious diseases in hospitals. The study
found that UV-C light can effectively kill bacteria and viruses, including drug-resistant strains such as
MRSA and C. difficile, and reduce the transmission of these pathogens. Another study conducted by the
American Journal of Infection Control found that UV-C technology was effective in reducing the

transmission of influenza virus in a hospital setting.

The use of UV-C technology for disinfection has also been explored in the food industry. A study
published in the Journal of Food Protection found that UV-C technology can effectively reduce the levels

of bacteria on food surfaces, reducing the risk of foodborne illness.

In terms of robot vacuums, there have been significant advancements in recent years, particularly in the
field of artificial intelligence and machine learning algorithms. These advancements have enabled robot
vacuums to navigate and map out cleaning areas efficiently and effectively, detect obstacles, and adjust
their cleaning path accordingly. One study conducted by the Journal of Intelligent and Robotic Systems
found that using machine learning algorithms improved the efficiency of robot vacuums and reduced

cleaning time.
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The use of mobile applications and voice commands for controlling robot vacuums has also become
increasingly popular. One study conducted by the Journal of Human-Robot Interaction found that using
voice commands to control robot vacuums improved the user experience and made it easier to interact

with the device.

Overall, the literature suggests that the combination of UV-C technology and robot vacuums has the
potential to provide a powerful cleaning solution that not only cleans floors but also disinfects them,
reducing the risk of infection. The use of advanced features such as machine learning algorithms, sensors,

and mobile applications can further improve the overall cleaning efficiency and user experience.

However, there are also concerns about the potential health risks associated with UV-C technology. While
UV-C light is effective in killing bacteria and viruses, it can also be harmful to humans if exposed for
prolonged periods. Therefore, it is important to ensure that the UV-C technology used in the Al robot

vacuum with UV protection is safe and does not pose a risk to users.
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