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Abstract: Today, society is moving from joint family towards nuclear family. This is mainly due to the jobs where a family
consisting of parents and their children (one or more) have to settle to a different location other than the family’s main
belonging. Also, old people have to leave on their own after their children have relocated due to various reasons like job location.
In nuclear family, it might happen that both parents are working. This creates the problem that how to manage the work,
children and house. There might not be time for cleaning house as it requires a lot of time. On the other hand, old people living
in house may face difficulty to clean their house due to their health conditions. Also, maid cannot be there for the whole time to
keep the house clean. This problem can be overcome by designing a floor cleaning robot which can clean and mop the floor by
just pressing a button as an automatic robot or controlling it manually with the help a mobile application. The design of the floor
cleaning robot will be such that it will clean the whole area on pressing a button and can clean manually only a specified area to
save time, battery, water, etc.
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I. INTRODUCTION

As the World is moving forward, many technological advancements are taking place each and every day. Among them, Robots are
also evolving at a rapid pace. Robots are used in almost each domain that can be found in our surrounding. Among them, use of
robotic devices in day to day household working is also increasing day by day. Above all other devices, Floor Cleaning Robots are
the need of the hour. There are various Floor Cleaning Devices available in the market. At present, the company “iRobot” is
domination the market of Robotic Floor Cleaners. If we consider the available robotic floor cleaning devices, most of them are very
costly pricing more than Rs. 20000/- in Indian market which is very costly device to be used in India. Furthermore, most of them
use vacuum technology to clean the floor. When using vacuum to clean the robot, many stains caused by food items cannot be
vacuumed once they dry out. This is the basic limitation of vacuum based Floor Cleaning Robot. Beside vacuum based robots, the
other variants available are wet mopping robots which first wet the floor using water then scrub the floor and then vacuum the dirty
water over the floor. To think wet mopping is the best way to clean the floor as it covers various aspects of cleaning. When we talk
about existing Wet Mopping Robots they first have to be filled with clean water then place it on the floor for cleaning and after the
cleaning is over the dirty water which is collected by the robot using vacuum has to be removed from a different water container.
This sequence of operation is less efficient as people have to handle water two times which includes handling of dirty water. Also,
the robot has to have two separate tanks to store two different types of water which increases the overall volume of the robot. Use of
vacuum increases the power consumption of the robot. If we overlook features and working of different existing Floor Cleaning
Robots, they are still inefficient and are overpriced for the features they offer. To overcome these issues, we have decided to design
a Robot which does not contain vacuum and has only one water tank. This will reduce the volume of the robot and will consume
less power as compared to the existing devices. Removing vacuum also affect the price of the robot. We will also be using low cost
and low power components to reduce the cost of robot and make it more efficient. Having only one water tank, it will be less messy
to operate. Also, people do not have to handle the dirty water.

Il. COMPONENTS

There are a variety of electronic components available in the market which can be used to manufacture the robot. We have used a

selected number of components which helped us to design and manufacture the Floor Cleaning Robot. The components we included

are as follows:-

1) Arduino Mega 2560: Each robot must have a brain. We will be using Arduino Mega as the brain of our robot. The main feature
of Arduino Mega is that it provides both 16 analog pins, 54 digital 1/0 pins, has inbuilt 16 MHz clock, can be programmed as
per need and has 256 KB of flash memory.

2) 12v DC Motors: We have used geared 12v DC motors as they provides high torque and can be interfaced easily with the L293D
Motor Driver.

3) High Speed Fans: We have used 12v high speed fans to get maximum air speed that can be used to dry the floor water.
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Ultrasonic Sensor: We have used HC-SR04 Ultrasonic Sensor module to detect obstacles that may come in front of the robot.
L293D Motor Driver: We have used L293D Motor Driver module to control the DC motors which moves the robot.

HC-05 Bluetooth Module: To connect the robot with mobile application for controlling its various operations (see Mode of
Operation), we have used HC-05 Bluetooth Module.

Battery: Battery is the only power supply we can have on our robot because using wires to supply power can restrict the
movement of robot. We have selected 12v battery as almost all the components we are using on our robot have input voltage
specification of 12v(Arduino boards have an operating voltage of 5v but have input voltage range of 6v-20v out of which 12v is
the most preferred Arduino input voltage).

111.DESIGN

The design of the Floor Cleaning Robot comprises of first designing the sequence of operation which include all the components to
work in sync. The program to run the robot will be designed according to the sequence of operation.

Power Supply

i

== Motor
HC-05 <::> Ardu ~~11293D
rauino ——{ Motor
Mega
HC-SR04 —= 2560 _—— Fan
Mop |=<<_— — Pump

Figure 1. Block diagram/ Sequence of Operation

The design of the robot is as follows:-

1)

2)

3)

4)

5)

6)

7)

The robot have is a 4 wheel robot with a strong light weight chassis. Front two wheels are dead wheels which means they do
not have power to control them as they do not have motor. Rear wheels have motors to drive the wheels. These wheels are used
to control the movement of the robot in any direction.

On the top, there is water tank, pump and controller/ Arduino board with different components like motor driver, Bluetooth
module, etc. along with battery to power the robot. The top front side of the robot have ultrasonic sensors to detect the obstacles
in front of the robot.

In the lower side, the robot have spray nozzle fixed at the front of the robot. This is designed in such a way that it uses
minimum amount of water which is required to clean the floor and spray the water evenly over a specific area. The spray is
operated be a pump. The pump takes the water from the water tank.

Just behind spray nozzle, there are 2 mops placed side by side and rotates in opposite directions. The mops are controlled by a
high torque motor which is controlled by a motor driver.

Towards the end of the robot we have high speed fans which will dry up the remaining water on the floor after the mopping is
complete. Drying the floor is a crucial task as any amount of water left on the floor can result in any accident such as someone
slipping over it.

Then we have a program written, compiled and uploaded on the Arduino Mega board using Arduino IDE (an open source
software to program Arduino boards).

We have used Arduino Bluetooth Controller android app to control the robot. This app have a feature of configuring any button
to send a particular command to the Arduino board. We have configured the buttons on the app to perform a specific tasks.
Following are the buttons and their respective works:-
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a) Up-Arrow : - To move the robot forward

b) Down-Arrow : - To move the robot backward

c) Right-Arrow : - To move the robot right

d) Left-Arrow : - To move the robot left

e) Select-Button: - To start the cleaning operation irrespective of the movement of robot

f)  Start-Button: - To start the Auto-Clean Mode (see Mode of Operations).

The robot is programmed to perform various operations. These operations can be selected by user to get a particular work done.

IV.MODE OF OPERATION
The Floor Cleaning Robot have a variety of operating modes a user can use. They are discussed as follows:-

1) Free-Run Mode: The user can move the robot using the mobile application by tapping the direction keys just as we drive a
remote control car. Using this mode we can place the robot at any place we want it to be.

2) Manual-Clean Mode: In this mode, we first take the robot to the location where we want to clean, then we press Start-Clean
Button on the app and control the movement of the robot. This mode is useful to clean only a patch of floor where cleaning is
required. This will reduce the usage of excess water, will consume less power and time will also be saved.

3) Auto-Clean Mode: There is Auto-Clean button on the android app. Once we press the button, the robot will start cleaning the
floor from the position it is standing. It will keep moving forward while cleaning the floor. This mode is used to clean the whole
room.

V. CONCLUSIONS
The Floor Cleaning Robot developed is a new concept in floor cleaning area. When using fans to dry the wet floor, the robot does its

job properly except the fan generate a lot of noise during operation. Also, the robot can only clean the floor and not vacuum the
litter on the floor. Even if our robot lacks the ability to vacuum the floor, the cleaning ability is better to that of vacuum based
robots. The power consumption is also low. When using Manual-Clean Mode, there is a lot of time, power and water saving. Also, it
is very fun to operate in Manual-Clean and Free-Run Mode. With improvements, this robot can give a tough competition with
respect to price and performance to the products available in the market
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