IJSRD - International Journal for Scientific Research & Development| Vol. 9, Issue 6, 2021 | ISSN (online): 2321-0613
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Abstract— As technology advances, researchers are paying
more attention to robots in order to make human existence
more comfortable. The design, development, and
construction of a prototype Robotic vacuum cleaner using
IEEE Standard 1621 (IEEE Standard for User Interface
Elements in Power Control of Electronic Devices in
Office/Consumer Environments) are shown in this work. The
subject robot is capable of operating in both autonomous and
manual modes, as well as having additional characteristics
such as scheduling for a certain time and a bagless dirt
container with an auto-soil disposal mechanism. This work
has the potential to significantly improve humanity's quality
of life.
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. INTRODUCTION

Due to their efficacy in supporting people in floor cleaning
applications at homes, hotels, restaurants, workplaces,
hospitals, workshops, warehouses, and universities, robotic
cleaners have received a lot of attention in robotics research
in recent years. Essentially, robotic cleaners are defined by
their cleaning abilities, such as floor mopping and dry
vacuuming. Some devices rely on infrared sensors to avoid
obstacles, while others use a laser mapping technology. Each
robotic floor cleaner cleaning and operating mechanism has
its own set of benefits and drawbacks. Robots that use laser
mapping, for example, are faster, take less time, and use less
energy [1].

The “Robotic Vacuum Cleaner” has been built for
consumer/office contexts in this work, and each component
is detailed in line with IEEE Standard. Proposed design has
two modes of operation. The robot is fully autonomous in one
of the modes, making decisions based on the outputs of
infrared proximity sensors, ultrasonic sensors, and tactile
sensors, which are processed by the Arduino (mega)
controller and used to control the actuators (2 DC encoder
motors) via the H-bridge driving circuitry [2,3].

In manual mode, the robot may be controlled
manually from a laptop using a Graphical User Interface
(GUI) in Visual Studio via Bluetooth connectivity to clean a
specified section of a room [4].

Il. LITERATURE REVIEW

A robotic vacuum cleaner is an intelligently programmed
electronic device that uses a vacuum cleaning assembly to
clean a specific area. Some of the gadgets on the market can
brush over sharp edges and corners, while others have extra
capabilities like wet mopping and UV sterilising instead of
vacuuming [5].

I1l. DESIGN OF VACUUM

The design of an automatic cleaning and mopping robot
begins with the creation of a simple and effective robot

chassis, which is a critical component because it must support
the robot's entire weight. Next, the electronics components to
be used on the robot are chosen, including the type of motor
and its specifications, the sensors to be used, and the micro
coils to be used. After that, the parts are obtained, the
components are assembled, and the device is tested and
calibrated [6,7].

A. Chassis

Because of its modest weight, aluminium was used for the
metallic foundation. The chassis has a thickness of 2mm. The
proportions were chosen based on the design requirements,
taking into account the setup's complexity and total weight

[8].
B. Infrared Sensors:

Infrared sensors are used to identify obstacles. These, coupled
with the push button signals received via the RF transmission,
are sent as input values to the Arduino microcontroller board.

C. Arduino

This is the microcontroller that manages the cleaning system's
full motion control system. Depending on the existence of
impediments, this controller determines which way the
complete setup should spin [9].

D. Motor Driver

The motor driver board has an integrated circuit (IC) that
translates the board's input into pulses that operate the motors.
The Arduino Uno board provides the input for this board, and
the motors get the output. The motors are supplied with
electrical signals.

E. Motors:

Any system's primary actuators are motors. They steer the
entire vehicle in the direction they want. The motors have two
poles that must be supplied with power in order to rotate. One
of the two poles must receive the needed power source, while
the other must receive the ground.

The operation of the Automatic Cleaning and
Mopping Robot begins with the device being turned on. The
robots then move forward by searching for obstructions and
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avoiding them if any exist. As soon as the robot is turned on,
it begins cleaning and mopping at the same time, and if it
encounters an obstruction in its course, it deviates from it and
cleans the entire space device.
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Block Diagram of Smart Vacuum Cleaner

IV. CONSTRUCTION AND WORKING

The robot begins by pressing a basic button. It begins washing
and mopping the floor at the same time .1t cleans the entire
room in a predetermined order, beginning at one end and
ending at the other

When the robot reaches the other end of the room, it
reverses direction and takes a path that is perpendicular to the
previous path. If the robot comes across a barrier, it will
adjust its path. It can also be operated over Bluetooth from a
mobile phone. The robot's path, which is a simple snake
pattern.

A simple snake movement is used as the robot's
movement technique. As it approaches the side B of the room,
the robot begins at point A. It reverses course and begins
travelling in the opposite direction of the prior movement.

L]

The robot begins to go forward as soon as it is turned
on, but if it encounters an impediment, the ultrasonic sensor
causes the robot to divert. If the robot collides with
something, the limit switches behind the bumper activate, and
the robot deviates off the route. if the outermost switch is
activated, the robot will deviate 300 from its current path, and

if the inner switch is activated, the robot will deviate 150 from
its current path.

V. DISCUSSION

The entire endeavour began with estimating the robot's
weight. The torque required for the robot to move was
assessed based on its weight, and a market survey was
conducted to arrive at the final motor, which had high torque.
The robot was powered by a metal geared DC motor. The
robot's design and size were chosen with ease of navigation
and programming in mind.

VI. CONCLUSION

In terms of a robotic vacuum cleaner, this article shows the
application of IEEE Standard 1621 IEEE Standard for User
Interface Elements in Power Control of Electronic Devices
Employed in Office/Consumer Environments. The study
demonstrates a more efficient and straightforward technique
to provide an overview of the architecture of a small robotic
cleaners control system. There are numerous cleaning and
mopping robots on the market, but only a few are reasonable
and cost-effective. There aren't many robots that can clean
and mop at the same time. With this project, we aimed to
reduce the robot's cost and make it more suitable for Indian
users and industries.

Feedback sensors, such as optical encoders, can be
included to improve the robot's navigation performance. To
improve dust collection effectiveness, cleaner brushes can be
added to the vacuum cleaning mechanism. Lithium polymer
batteries can be utilised to minimise the weight of the robot,
which can reduce power usage even more.
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