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Abstract –  

With the advancement of technology, mobile robots 
have garnered major attention since they play a huge role in 
our day-to-day lives due to their effectiveness in assisting 

humans. The cleaning robots which are already available in 

the market help in minimizing the human effort but are not 
affordable by all classes of the society.  

This paper presents the design and development of  
an affordable and efficient floor swabbing robot intended for 
domestic and light industrial use. The BOT integrates dry and 
wet cleaning functionalities and can be operated manually via 
Bluetooth or follow a programmed path. Emphasis was placed 
on cost-effectiveness, energy efficiency and user customization. 
The developed system demonstrates satisfactory performance 
in typical residential environments and provides a foundation 
for further research in robotic cleaning solutions. 

Key Words:  cleaning BOT, Arduino Uno, motor driver, 
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 1. INTRODUCTION  

Robotic floor cleaners have become increasingly 
popular due to their convenience and labor-saving benefits. 
However, most commercial products are either expensive or 
lack the necessary features to handle complete cleaning, 
especially in corners and along edges. This project aims to 
bridge that gap by introducing a cost-effective floor 
swabbing bot that can sweep, mop, and dry floors efficiently. 

Household cleaning is a repetitive task carried out 
by several people every day. But if we consider the labor 
charges which they have to pay regularly, is expensive. The 
cleaning efficiency is also not adequate as robots which will 
affect the system in the long run. These problems can be 
avoided by using a cheaper and a reliable floor cleaning 
robot. A “Floor Swabbing Bot” is required for consumer 
environments.  Design and development of an autonomous 
cleaning and mopping robot that does all the cleaning, 
mopping, and drying work with a simple press of a button is 
very much required. A robot which can be controlled both 
manually with the help of a mobile via Bluetooth and by 
training the path in which the robot should move 
(autonomous movement) is the necessary requirement. The 
main motto of the design is to make it affordable and 
suitable for the all types of users. 

2. LITERATURE REVIEW 

Existing low-cost cleaning robots often suffer from issues 
such as inefficient obstacle navigation, poor durability, and 
inadequate cleaning performance. Several studies emphasize 
the importance of continuous airflow in cleaning efficiency 
and compact design for corner cleaning. Among 
microcontrollers, the Arduino Mega is noted for its high pin 
count and processing capabilities, while the L298N motor 
driver is preferred for its current handling and thermal 
protection. Motor selection plays a key role, with high RPM 
motors used for suction and low-speed, high-torque motors 
for mopping. 

A low cost, autonomous, water efficient mopping bot was 
successfully designed using ultrasonic sensors, Arduino Uno, 
servo motors and motor driver. Simulation was done using 
Proteus Design Suite. This can be used in homes, hospitals, 
and factories to reduce human effort and risk [1]. The paper 
presents the design and development of an Autonomous 
Disinfection Robot (ADR) that performs vacuum cleaning, 
sanitiser mopping, and UV-C disinfection to eliminate 
pathogens from surfaces without human contact. It is 
designed to work autonomously or via voice-controlled 
manual mode, ensuring safe and efficient cleaning in both 
simple and complex environments such as hospitals, schools, 
and public spaces [2]. This paper proposes a human 
avoidance system for the robotic vacuum cleaner, enhancing 
its safety and interaction in human environments. Here 
Kinect sensor detects human position. During the avoidance  
minimum recorded distance is 323 mm [3].Design and 
development of a semi-automated floor cleaning machine 
capable of cleaning both wet and dry surfaces, especially in 
large areas like hospitals, colleges, and auditoriums is 
presented in this paper. The project aims to provide a cost-
effective, easy-to-use solution that reduces human effort, 
saves time, and improves cleanliness [4].Intelligent robotic 
vacuum cleaner (iDust) is tailored for uneven and 
unstructured environments. It Uses Arduino Uno 
(ATmega328) and DC geared motors with encoders for speed 
and direction control using PWM and H-bridge circuits 
[5].BLDC motors are better suitable than DC motors for 
efficient sunction in vaccum cleaners[6]. 

 There are a lot of bots available in market for floor 
cleaning, but there may be human as well as system error 
during cleaning of the floor. AI robots which are currently in 
the market are not suitable for cleaning all the corners. These 
machines are well suited to clean the rest of the house while 
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it is not suitable for cleaning the corners or edges in the floor 
since it takes time at these edges. Mopping is also a big 
concern because the current mopping technology in not 
reliable due to some of its challenges it faces during the 
process. So, to clean every corner of Floor a robot is designed 
which can perform both cleaning manually as well as 
automatically. It is also given a special feature in which 
human being can customize the bot as per their 
requirements. 

3. METHODOLOGY 

The robot was designed with a custom chassis to 
support all components. The control system uses an Arduino 
Uno microcontroller interfaced with an HC-05 Bluetooth 
module for wireless communication. The main hardware 
components include:  

 L298N motor driver for controlling drive and 
mopping motors 

 12V lead-acid battery  
 Water pump and mopping motors  
 Relay module,  
 voltage regulator (LM7805), and castor wheel  

The system can be manually operated using an Android 
smartphone. Commands are sent via Bluetooth to control 
movement and cleaning operations. 

 

Fig-1: Block diagram of the Bot 

 In Fig-1,Arduino UNO microcontroller is used to control 
complete model. Motor driver is used for forward and 
backward control rotation of motors. The motors are used for 
swabbing the floor and are controlled by microcontroller. 
Water Pump is used to supply water to mop which is fixed to 
the motor. Bluetooth sensor is used to control whole model 
through mobile or any other Bluetooth compatible devices. A 
dual channel relay is used as switch to control moping and 
water pump. Battery is used for the supply to whole model. 
Arduino UNO is used as brain of automatic system since it has 

a greater number of input and output pins. The motor driver 
is connected to Arduino and through the motor driver, we 
will be controlling the movement of the robot, 12V battery is 
connected to the motor driver to power system. Also, battery 
is  used to power the Arduino microcontroller which will turn 
on all the sensors in the system. 

Algorithm of the code given in microcontroller: 

1. Initialize the variables” motorA1, motorA2, 
motorB1, motorB2, lights1, lights2, BTState, i, j, 
state, vSpeed”. 

2. Set pins as OUTPUT or INPUT. 

3. Begin Serial communication (9600bps). 

4. Check Bluetooth connection (If BTstate is  low set 
stop  ,If BTstate high then got to step 5) 

5. Read serial input data. Based on the value of state 
('0', '1', '2', '3', '4'), set vspeed value different for 
different state. Keep vspeed zero for state 0. 

6. Check state and execute corresponding motor 
control based on the value (turn left, right, forward,  
backward or stop the bot). 

7. Control mop and pump by checking state W or V. 

8. Repeat the process till state is S meaning stop. 

Testing the Arduino Uno system on an automatic floor 
cleaning robot prototype can be done in the following steps:  

1. Connect the battery to the hardware assembly of the floor 
cleaning robot prototype and press the on button.  

2. Floor cleaning robot prototype will turn on the supporting 
devices, namely Arduino Uno, Relay module, Motor Shield 
L298N, Water pump, etc.  

3. After floor cleaning robot prototype is connected to its 
supporting devices, the code is uploaded and tested for the  
working.  

4. Completion of all prototype we are able to demonstrate 
whole module with complete working according to the 
required design. 

4. RESULTS AND DISCUSSIONS 

Testing was performed in a room of dimensions 6m x 5m. 
The robot took approximately 10--15 minutes to complete a 
cleaning cycle and operated continuously for up to 45 
minutes on a full charge. The cleaning system proved 
effective in both wet and dry modes. Manual override 
through Bluetooth enabled precise cleaning in corners and 
hard-to-reach areas. 
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Fig-2: Working model of floor swabbing Bot 

 The box with the lid in front is the water container, where 
about 300 ml of water can be stored for the purpose of 
mopping as in Fig.2. The mopping motors are extended on 
both the sides so as to be able to reach the corners. 

 

Fig-3: Back view of the Bot 

 A battery of 9Ah is used as in Fig.3. It is easily able to 
reach the entire room, once it is charged. The battery can be 
used  to power water pump and other peripherals used. The 
water flow can be controlled by the user manually. And, the 
mopping rotation can also be controlled. The cloth used for 
mopping can be removed, washed and put back on again. 

 

Fig-4: Mop motors in the front 

 Fig 4 shows mopping motors extended in the front. Many 
challenges had to be addressed during every stage of the 
development of the robot. These include positioning of the 

components, wheel alignment, motor drive overheating, and 
navigation. The required area can be cleaned using the 
Android mobile phone facilitated by the HC-05 Bluetooth 
module, which enables to clean the entire area. The Bluetooth 
controlled robot can be used to do the spot cleaning, which 
was not facilitated by the automatic cleaning method. The 
Bluetooth control also enables the ability to clean the difficult 
areas and assist the robot to do the repeated cleaning of the 
difficult areas. In automatic mode too, the robot took 
approximately 10 to 15 minutes to clean the room of 
dimensions of 6mx5m.. The Bot is able to simultaneously 
water mop the floor. 

5. CHALLENGES AND FUTURE SCOPE 

  A floor cleaning robot was introduced which is 
capable of swabbing and mopping. The main motive of the 
project is to be an all-purpose cleaning robot that can prove 
beneficial to mankind. The multiple applications and the 
customizable feature will help the current Indian house-hold. 
This design of an automated floor swabbing bot can be used 
to clean any kind of remote places. The motors selected can 
consume much less power and hence will help in power 
saving and cost-saving too. The prototype machine is flexible 
and effortlessly operated. Also, it is economical. The project 
proposed here is an automated  

 Even with extended mop arms cleaning at corners 
remains a challenge. The mop design can be made a square 
instead of circular. A flexible design as rotating mop may be 
required to overcome this challenge. The area considered for 
mopping is small. Higher rating batteries or batteries with 
power saving mode may be required to clean larger areas. 
Currently the Bot is Bluetooth controlled, better sophisticated 
algorithms can be implemented for control purpose. The Bot 
can also have a floor sensing feature for different types of 
floor and therefore minimize water requirement. 

 Therefore, future developments could include the 
integration of obstacle detection sensors and autonomous 
path-planning algorithms. Enhanced battery management 
and alternative cleaning modes can further improve the Bot's 
efficiency. With minor improvements, the Bot could serve in 
small-scale industrial cleaning applications. 

6. CONCLUSIONS 

 The system can work without much loss of human 
physical energy. The system is provided with an Arduino 
control which uses Bluetooth communication. The android 
application can be used to control the robot forward, left, 
right, or back. Bluetooth module sends corresponding data to 
the vacuum cleaning robot. Thus, by using a manually 
operated floor cleaning machine, a clean surface i.e., free from 
dirt and dust is achieved at a reduced cost. Human efforts t on 
sweeping and swabbing is reduced to a great extent. 
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 The floor swabbing robot meets its design objectives by 
providing a low-cost, efficient, and customizable cleaning 
solution. It is especially beneficial for the elderly and 
physically challenged users. The modular design and open-
source control system allow for easy upgrades and 
enhancements. 
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