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Abstract - The main goals of the project is to design a robot with main components being motor capabilities and a vacuum 
cleaner. The main robotic system concerning this project may be divided into two main sub systems, the mechanical part 
which drives the robot around and accomplishes the task of cleaning the task of cleaning and the electronic part which is 
concerned with intelligent manoeuvring of the robot to avoid collisions with the obstacles. The final accomplishment of the 
robot is to clean the area just below it using the vacuum action while also moving intelligently to avoid any possible 
obstructions in its path. The movement of the robot is controlled by two-way DC Motors and an Arduino Uno is used as the 
control system. 
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I. INTRODUCTION 
 
Since the wake of the Twenty first century, robotics 
has played an integral part in our society and 
enhanced millions of processes for a better living. At 
present, Robotics is used in almost every field of 
science and technology right from sewing clothes to 
artificially pumping blood in the body, robotics has 
grown to be the right hand of humankind. 
 
A robot is a device which monitors a certain 
environment for various vital conditions and takes 
action once such a condition is fulfilled. Based on the 
application, a robot can me mobile or fixed to a 
certain position. A moving component is necessary 
for an electromechanical system to be classified as a 
robot, but what actually makes a robot different from 
other such systems is the ability to automatically 
accomplish certain tasks based on specific 
environmental triggers. 
 
Major application of robotics is involved in military 
and defence application, for monitoring and 
surveillance, in hospitals for providing prosthetic aid 
to differently able people and to track down and treat 
diseases in th e body, in aerospace engineering 
and space exploration for remote expeditions and 
information gathering. Apart from these, there are 
numerous robotic devices in every household for 
helping people in daily activities. 
 
II. OBSTACLE AVOIDING BOT 
 
The obstacle avoiding robot is a mobile device which 
has the capability to move over a given contour while 
also detecting any obstructions that come in its path. 
Once such an obstruction is detected, the robot 
decides a different path for itself by considering all 
the viable options for movement. This mechanism is 

accomplished by an array of Ultrasonic  sensors 
which send data to the central microcontroller which 
then decides which path to take. 
 
III. VACUUM CLEANER 
 
A vacuum cleaner is a device used to clean surfaces. 
A high power motor us used for creating a pseudo 
vacuum near the nozzle of the device which in turn 
sucks in air from the environment. Now if this nozzle 
is taken close to a dirty surface (essentially dry), the 
sucking action would pull the dust particles into the 
nozzle and store it in a container. The cleaning action 
of the vacuum cleaner is much more efficient than 
what could be achieved using a mop or a broom. 
Also, the effort required to run a vacuum cleaner is 
exponentially lesser. 
 
IV. COMPONENT REQUIREMENTS 
 
a) Arduino Uno R3: 
The Arduino Uno R3 is a project development board 
with the ATmega28 as the central microcontroller. 
All in all, the device has 14 digital i/o pins (6 of them 
PWM enabled), 6 analog i/o pins, a crystal oscillator 
of 16 MHz and an ICSP header along with a USB 
connector, power jack and reset button. 
b)  Ultrasonic Sensor: 
This is an electronic device that uses Ultrasonic 
waves to find the distance from an object. The 
principle is based on the reflection of waves from and 
obstruction and the time required by the reflected 
wave to reach back to the sensor. The module used in 
this project has 4 pins for power supply, trigger 
reception and a ground. 
c)  Motor Driver: 
A motor driver is used to drive the input currents to 
the motors used in the project. The function of the 
device is amplify the current input to the motor such 
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that the motor rotates against the applied friction. The 
module used here is the L293D which is most 
commonly used in such projects. With 16 pins in this 
IC, with 7 of them used as enables, two for 
controlling each motor and two for accepting inputs 
from the microcontroller. 
d) Motors: 
A motor is a device that converts electrical energy 
into mechanical energy. In this project five 2 way DC 
motors have been used which are driven by the 
L293D driver module. These motors are capable of 
both clockwise and anti-clockwise rotation. One 
motor power motor is used for the Vacuum Cleaner. 
 
V. SOFTWARE REQUIREMENTS 
 
The Arduino IDE is the software required to program 
any of the Arduino development board. The program 
developed in the IDE could be burned onto the IC 
using the USB. 
 
VI. MAKING THE VACUUM CLEANER 
 
Step 1:  Take a bottle and cut off the upper one third 
of it. Next, cut a slit near lower one third of the bottle. 
This will act as a piston for the upper third. 
Step 2: Take a coke tin, cut it from the bottom and 
take off the metal cover.  Cut it in a circular manner 
in the shape of the bottle. Make a hole in the center of 
the tin circle. 
Step 3: Cut the tin into eight equal pieces and tilt 
them slightly. Stick clay at the centre of the tin to 
which the wire would be attached. 
Step 4: Use a drilling machine to make some holes at 
the bottom of the bottle and place the wired tin inside 
it such that the wire comes out of the bottle. 
Step 5: Take a few pieces of thermocol to support the 
structure. 
Step 6: Remove the cap of the water bottle and attach 
a pipe to it. The Vacuum cleaner is ready. 
 
VII. PROPOSED ALGORITHM 
 

STEP 1: Input: Move Forward 
STEP 2: Detect obstacle; 

Range= 0.03m 
If yes 
Stop 

Turn Left 
Measure distance= d1 

Turn Right 
Measure distance= d2 

Else 
Move Forward 

 
STEP 3: If d1>d2 

Move Left 
Else Move Right 

STEP 4: Repeat Above Steps. 

 
 

Fig. 1. Algorithm Flowchart. 
 
APPLICATIONS 
 
The “Automatic Floor Cleaner With Obstacle 
Avoidance” robot can be used for domestic as well as 
industrial application. These could be used at ones’ 
home to consistently keep the house clean and that 
too effortlessly. 
 
In industrial and commercial applications, the robot 
could clean areas which are not accessible to humans 
due to high risk of being contaminated or because the 
location is remotely unreachable. These can be used 
in Hospitals and other office buildings to maintain the 
clean aesthetics of the place. 
 
Since this device requires no supervision for its 
working, deploying such a robot would result in the 
conservation of man power as well as time. 
 
CONCLUSION 
 
In this Project, an Automatic Floor Cleaner with 
Obstacle Avoidance based on the Arduino was 
successfully created and tested against realistic 
environmental conditions. There is further scope of 
improvement on this device, which could integrate 
higher embedded systems technologies using 
machine learning to develop cognitive patterns of the 
area for more efficient cleaning. 
 
Also more sensors and mechanisms could be added to 
this robot to enhance its capabilities and thus it 
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provides immense potential for commercial 
development as a product as well as a technology. 
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