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Abstract— India is one of the most populate country around
the world, that’s why we are looking forward to the
automation for reducing human effort as well as reducing the
price of the product. The cleaning system which is semi-
automatic available in market are having the very high cost
which is not affordable for common persons and the rural
areas which are not developed as cities. So we are developed
an automatic floor cleaning machine which is used for
cleaning and sanitizing the surface of the floor by the
minimum utilization of the water as well the sanitizing liquid.
The Automatic floor cleaning machine is generally
accommodate and grown with keeping in mind the condition
of higher prices of the cleaning system of Indian market. The
system is equipped with-microcontroller devices for
controlling the flow of the system and sensors for controlling
the system by avoiding the obstacles in the path for cleaning
of floor. This system generally developed for the cleaning of
large surface areas in minimum time period.
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I. INTRODUCTION

In today’s era the world looking forward to the automation,
so for competing with other India has to be developed a
system that is fully automated for cleaning large Surface
areas, is commonly termed as Automatic Floor Cleaning
Machine. The Automated Floor cleaning system reduces the
human efforts. These types of systems are used for cleaning
purpose for surface of floor of inside as well as outside like
auditoriums, hospitals, railway stations, bus stands, temples,
school, colleges and etc.

Many floors cleaning systems which are available in
the market are having the complex structure as well as
required the highly skilled operator for operating the system.
But this project system structure mechanism is not only
simple but also not skilled operator required for operating the
system. Anyone can operate this system easily.

Due to this Corona pandemic situation no one allow
to operate the cleaning system with touching, due to spread
of virus with human interaction when another person operates
it. So in this type of situations this project is highly suitable
because it can be operate without human interaction. In this
mechanism We can also use a sanitizing liquid instead of
using the washing liquid for sanitizing the hospitals, Markets,
auditoriums, school, colleges for diminishes the spread of
corona virus.

Il. DESIGN SPECIFICATIONS

The design specifications of the Automatic floor cleaning
Machine is shown in figure.1l.lt shows the Front, Top,
Isometric views of the whole machine with its components.
This system Base Frame made up of Alloy Steel Sheets
(EN10301:AlSI 1008; C10DCO01) and the Chessis is made up
of Stainless Steel which provide the higher strength to the
System.
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Fig. 1: Design of Automatic Floor Cleaning Machine

I1l. COMPONENTS

There are number of components of required for constructing
the Automatic Floor Cleaning Machine-
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A. Custom Chassis with Base Frame and Wheels

The design and construction of the chassis is very simple and
common. It is just like the chassis arrangement of the children
toys. The Base Frame is made up of the iron sheets with
approximate thickness of 8-10mm which provides the support
to all system.

The project system contains the four wheels system
which is of rubber material and sponge liner or more strength
with diameter 130mm and 60mm width.

B. MOP

The mop is provided with highly adhesive and water
absorbing capacity for collecting the dust and water from the
floor surface. The mop is made up of ultra-fine open weave
microscopic fibers with super absorbent weave structure.Mop
is provided with sprinkling system for sprinklig system for
spraying the water or other liquid.

C. DC Servo Motor

The DC servo motor is provided for operating the motion for

the project system. The rotary motion to the wheels is
provided by the rotary servo motor. The servo motor provided
in this system used with minimum speed and higher torque
for appropriate motion. The servo motor is used with the
10rpm, 12V DC. The DC Servo Motor is used in this system
because it has the flexibility for some specific angle and
perticular rotation of the system.

D. ARDUINO

Arduino (ATmega328p) is an open source electronic device
which is contains the embedded micro controller device
which stores the program for performing the different
operations. Arduino is a device generally used in home
appliances for automation purpose.

For the Arduino program we use Arduino Android
application app which is available on play store which
contains all the programs for Arduino operations. So
generally we use a data transport port which is connected
through OTG cable for programming the Arduino by
different examples like Line Follower and light blinking
program available in Arduino Android application for
performing various operations.

E. Ultrasonic and Infrared Sensor

Ultra-sonic sensors are used for sensing the distance of target
object and detect the distance between the barrier in the path
of the project system and project for appropriate working of
the system by the utilization of ultrasonic waves which are
emitted by the sensors and reflected back from the target.

The Infrared sensors are used in the project which
are utilizes the infrared rays for detecting the infrared
radiation in the surroundings. When the barriers or obstacles
in the path of system are detected then it blinks the light for
changing the path of the system.

F. Nozzles

Nozzles are provided for sprinkling the sufficient amount of
water on the floor with higher velocity. Nozzles are set on the
second end of the pipe whose one end is connected to the
sump tank. The size of the nozzle kept minimum approximate

to 0.3mm for proper spraying of the water on the surface.
Nozzles are use for accelerating the flow of water sprinkling.

G. Tank

Tank is provided for storing the water and washing liquid for
sprinkling on the floor. The water tank is provided on the top
phase for proper circulation of water without using the
external devices. We can also store the sanitizing liquid for
sanitize the floor.

IV. WORKING

The working the project system can easily understand by a
flow chart which is shown below in figure-2.
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Fig. 2: Flow Chart of Working of AFCM

The working of the system is quite simple which is
understood by any operator. It is not required any skilled
person for operating the system. When the operator switch on
the system, the wheels are start to motion with the help of
motor driver according to the programmed in Arduino device
and water sprayed by the nozzles. The amount of water
sprinkling is controlled by the help of controlled valve which
already set before operating the system and the mop is also
operated accordingly by the help of the motor. The mop
absorb the retain water and dust on the surface of floor.

After this continuously motion of system the sensors
detects the obstacles in the path of the project. If the obstacle
is detected in the path of the system then the light blinks by
the sensor and change the direction of the system. After
complete cleaning of the floor the system is stopped by
pressing switch on the remote.

V. CALCULATION ANALYSIS

The diameter of the wheel = 130mm
The rotation of motor = 50 rpm
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The circumference = 2*pi*r
=2*3.14*65
=408.2mm
1revolution cover distance= 408.2mm
In one minute revolution the distance covered
= 408.2*50
=20410mm
=0.02041km
Now in one hour = 0.0204*60
=1.22km
Let Assume the power delivered to motor’s Efficiency is due
to losses = 90%
So the real distance covered in one hour
=1.22*0.90 = 1.09km
Linear Speed = distance/time
=1.102/1
=1.09 km/h
Calculating Time Required Cleaning an Empty Auditorium
Now Calculate the Speed of the system
Here Using Number of drive motors are = 4
Radius of Driver wheel or Tyre (R)
=65mm= 0.065m
RPM of each drive motor (N) = 50 RPM
Speed (V) =R*o
® = (2*PI*N)/60
o = (2*3.14*50)/60
® = 5.2333radians/second
V =5.233*0.065
=0.34 m/s
Let Assume the power delivered to motor’s efficiency is
=90%
So the Speed delivered or Speed of Robot or the system (v)
=V*0.9 =0.306 m/s
We assume that the length of the auditorium = 50m
Breadth of auditorium = 40m
Time taken by the robot to cover the room length once (t)
=L/v
=50/0.306
=163.4 seconds
Now calculating the Number of passes or turns required for
robot or system to cover the entire Auditorium for Cleaning
Breadth of the Auditorium (B) or Breadth Area

Width of the machine or the System (W)
Width of the Robot = 0.457m
No. of passes = 40/0.457
= 87.52 pass = 88 passes
Total time taken by the robot to cover the entire room =88
*163.4
= 14380 seconds =~ 240 minutes ~ 4hour (Max).

VI. COMPARISON

MARKET
S.N. | SPECIFICATION PRODUCT PROJECT

1. Cost High Low
2. Structure Complex Simple
3. Operation Heavy Duty Lighter
4. Effective Low High
5. Operator Skilled Not

Skilled

VII. ADVANTAGES

— Production cost is very low.

— No need to purchase any special machines.

—  Suitable for larger area

— Reduce human Effort.

— It can be efficiently used

—  Operation and maintenance of system is simple.
— Itis compact design and portable.

— It can be used as a device for sanitizing of floor.

VIIl. CONCLUSION

The use of innovative technology in the era of automation the
Automatic Floor Cleaning Machine is a part of new
innovation which avail the country to compete with other
countries. The cleaning machines are available in market
having the higher cost as well as the complex structure which
are the main factor concentrating by the production
industries. So this project having the low cost as well as
simple structure and easy to operate. It also reduces the
human efforts and minimizes the cleaning time.
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