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Abstract: Robots are being extensively used in various fields of work. They have taken over dangerous, boring, and monotonous
jobs. While cleaning is still done with the help of maids and janitors in institutes and big building complexes which strains and
tires them. Hence the need for an autonomous floor cleaning robot. The existing floor cleaning robots are bulky and are not very
user-friendly. They tend to be on the expensive end. Our project aims at providing a solution at lower cost, better integration with
the help of 10T and better overall user-friendliness.
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L. INTRODUCTION
Cleanliness is the activity of creating a clean, beautiful, green and comfortable environment. Cleanliness, of course, is not only in
one place, for example, cleanliness of the office, namely cleanliness of the place of work, cleanliness of the school. Cleanliness is an
important aspect of human life and is an interconnected element in health science. The job of cleaning the floor of a room may seem
very simple, but actually it consumes a lot of time and energy. Human limitations and lifestyles that do not care about the
cleanliness of the surrounding environment, as well as technological limitations that may be a factor for someone to not pay
attention to the cleanliness of their environment.

1. PROBLEM STATEMENT
Since there is a possibility for lots of problems to occur during the floor cleaning process, like human error as well as systematic
error may occur during cleaning of the floor. In order to clean every corner efficiently and clean the floor we designed a robot
which can do the work regarding cleaning manually as well automatically.

Nowadays, people lead a busy life. People in urbans have long working hours. In such a situation an individual will always find
ways of saving time as well as reduce the user's efforts .

1) For career oriented women it is difficult to handle home together with job work.

2) Normally the floor is cleaned with the use of a dry mopper or a wet mopper using the hand as a base tool. They need to be
scrubbed hard on the surface.

3) The cleaning module includes cleaning of varied surfaces like cement floors, rough surfaces, highly polished wooden and
marble floors.

4) The rough surface areas like concrete floor, are covered with heavy dust which consumes longer time in cleaning and it also
consumes human energy.

1. SOLUTION STRATEGY

A. For time saving purposes this House Cleaning Robot is an ideal solution as it will save time as well as reduce human
intervention.

B. Autonomous robots for floor cleaning applications reduce much time as well as human effort in existence. It does sweeping
and mopping tasks at a time, it also detects obstacles in the path, and has an automatic water sprayer which is used for the
projection of water. Also, the blower makes sure that the floor drains as soon as possible

C. Automated Floor Cleaners are designed for cleaning homes, offices and can also be used in colleges. In one amongst the modes
this robot is making decisions on the command of humans or various sensors are employed by this robot.

D. Manual or human work will be replaced by robot technology and lots of the related robot system applications are used.
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V. OBJECTIVES OF THE PROJECT
Objective of this project is to design an automatic floor cleaning robot in order to work in hazardous places and to decrease the need
for human intervention. To develop an autonomous robotics system using the internet of things and to design a floor cleaning robot
without human input. Mainly it is used when obstacles are less and a large area is required to be clean.
Its function is to aid in the cleaning of large floor areas where humans can get tired. In areas like nuclear plants or chemical
industries the dangerous radiation, chemicals, air, and pollution can make a man sick or cause death. So this robot is applicable in
those places. There are many features added in this project like a vacuum cleaner on the front side and a wiper motor and water
pump in the middle for tightly wet cleaning of the floor. The vacuum sucks solid particles and cleans the floor after the wiper is
tightly cleaned. Also, it has a blower at the end which drains the floor as early as possible.

A. Aid To Mankind
1) It gives accurate results and eliminates the possibility of manual error.
2) Itis very first and efficient and the control system used in industries is 100 times more efficient than human work.
3) In some parts of the work areas, it lessens human efforts.
4) Washing machines come under this category.
5) It also plays a great role in bringing entertainment in human life in different work. Television is the live example of these types
of robots.
V. DESIGN AND SIMULATION
All the design process was done in house with the help of CAD software - CATIA V5 R21. Below are the attached CAD rendering
of the floor cleaning autonomous robot

Fig.1

Fig.2
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VI. FINAL ASSEMBLY

Fig.3
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Fig.4
VII. PATH MANAGEMENT
Considering the below 2 cases, we will calculate the time needed to clean the room efficiently.
Cases Path Type Path configuration
Case 1 Horizontal 1
i
!
)
Case 2 Vertical —
Table 1
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VIIl. MOTOR SPECIFICATIONS
Motor Type: DC motor
Base Motor: DC 60 RPM
Circular 6mm Diameter with
Shaft Type: Internal Hole for coupling, 23 mm

shaft Length
Maximum Torque: |~3 Kg-cm at 12V

RPM: 60 RPM at 12V

\Weight: 90 gms

Max Load Current: | ScomAat12v

Table 2

IX. BLOCK DIAGRAM
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A. Calculating Time Required to Clean an Empty Room
1) Room dimensions

Length of room (Assumption) =10 m (L)

Breadth of room (Assumption) =5 m (B)

2) Calculating the Speed of Robot

Number of drive motors = 2

Radius of drive wheel (R) =0.055m

RPM of each drive motor (N) = 60 RPM

Width of the robot (W) = 0.26 m

Speed (V) =R*w»

o = 2*1*N)/60

o = 6.28318 = 6.28 radians/second

V =0.345m/s

Considering efficiency of power delivered to motor = 90%
Speed delivered or Speed of Robot (Vr) =V*0.9 = 0.310 m/s
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3) Case 1(Horizontal configuration)

Number of passes required for robot to cover the entire room = Length of the room (L) / Width of the robot (W) = 5/0.26 = 19.23
passes = 19 passes

Time taken by the robot to cover the room length once (t) = L / Vr = 10/0.310 = 32.25

seconds

Total time taken by the robot to cover the entire room =19*32 = 608 seconds =~ 10.134 minutes = 10 minutes 8 seconds (Max).

4) Case 2 (Vertical configuration)

Number of passes required for robot to cover the entire room = Breadth of the room (B) / Width of the robot (W) = 10/0.26 = 38.46
passes = 38 passes

Time taken by the robot to cover the room width once (t) =W/ Vr =5/0.310 = 16.13

seconds

Total time taken by the robot to cover the entire room =38*16 = 608 seconds =~ 10.134 minutes = 10 minutes 8 seconds (Max).

B. Calculating Distance that can be Cleaned with Fully Charged Batteries
Considering Maximum load condition on motors,
current drawn by each motor = 1000 mA = 1A.
Operating temperature = 25 °C.
The discharge rate of 9 volts coppertop Duracell battery at 1-hour rate = 0.91 Ah.
The discharge rate for the whole system, is 6 Duracell batteries and four loads each drawing a current of 1 A
(4*0.91)/(4*1) = 0.91 hours = 54.6 minutes
Since the battery shouldn’t run past 80% of its charge, leaving 20% left in the battery in order to use it for multiple cycles, time
taken by the battery to discharge 80% of initial charge = 54.6*0.80 = 43.68 minutes
Since the number of motors is equal to the number of batteries which is equal to 4, considering each motor draws an equal current
of 1A from different batteries, total runtime of the robot with fully charged batteries =43.68 minutes = 2620.8 seconds. Distance
covered by robot = Velocity of robot (Vr) x Total runtime of robot = 0.315*2620.8 = 825.6 m

X. CONCLUSION
In this Project, we are focused on developing the Robot that can perform the following functions:
1) Detect the straight path and avoid obstacles
2)  Collect dust by Vacuum
3) Pore water by pump
4)  Mop the floor
5) Air blower.

The robot is specially built on the use of modernized technology. It has all the features that are required for a floor cleaning robot. It
works automatically and manually. It has a blower at the end which works as an auto drain feature. This could be locally
manufactured with the help of local industries.
This proposed robot reduces the cost and time of labor.
This vacuum cleaner robot has been designed, fabricated, and tested. It has a disk/cuboid shape and sucks dirt via a vacuum pump
The suction fan helps create a vacuum that sucks in dirt and stores it in the dust box. The robot navigates with a front caster wheel
and two rear wheels and detects obstacles using ultrasonic sensors. It is powered by a 1500 mAh Duracell battery and works
continuously for two hours when the embedded battery is fully charged.
This project resulted in achieving the goals of developing an autonomous floor cleaning robot that can clean and maintain large floor
spaces automatically and manually. The robot can be used in institutes while being totally connected via IOT, is user friendly and
easy to use, and does not cost much to buy and use.
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