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In today's fast-paced urban life, many seek time-saving solutions, leading to the rise of robots
for manual tasks. For career-oriented women, balancing home and work can be challenging,
especially when cleaning various surfaces, like rough cement floors, which require significant effort.
To tackle this issue, House Cleaning Robots have emerged as a necessity, offering autonomous
cleaning capabilities. These robots enhance efficiency by simultaneously sweeping and mopping
while detecting obstacles and managing water spray functions [1-3].

The recent surge in popularity of floor cleaning robots has prompted the design of an innovative
cleaning robot based on NodeMCU technology. A review of various papers highlighted essential
features and advancements in existing robotic systems. For instance, Pardeshi et al. presented a
model with an air vacuum mechanism, while Thomas et al. developed a robot managed by Raspberry
Pi that combines sucking, cleaning, and obstacle detection capabilities. Other studies indicated the
potential of using Arduino for compact designs that can navigate small spaces, enhancing domestic
cleaning efficiency.

Despite these advancements, several research gaps remain, particularly in navigation
algorithms, adaptability to diverse environments, energy efficiency, maintenance, and user
interaction. Current navigation systems often struggle in complex settings, indicating a need for
improved algorithms utilizing Al for better mapping and obstacle avoidance. Additionally, most
robots are optimized for standard home layouts, thus requiring research on adaptive strategies for
various floor types and room configurations.

The problem statement underscores the high human effort and cost associated with traditional
cleaning methods. While vacuum cleaners offer some relief, they often come with high price tags
and bulky designs. This research aims to create a cost-effective solution that minimizes manual
intervention while enhancing cleaning efficiency.

The project objectives include designing a user-friendly cleaning robot that prioritizes safety,
requires minimal maintenance, and operates on low power. The proposed methodology utilizes a
battery-operated robot controlled via a smartphone app, leveraging NodeMCU for loT integration.
The robot features ultrasonic sensors for obstacle detection and includes a relay system for managing
the water pump, ensuring effective cleaning.

Key components of the robot include the ESP32 microcontroller, ultrasonic sensors, a relay for
the water pump, a motor driver for movement, an LCD for user feedback, and a buzzer for alerts.
The circuit diagram illustrates the connectivity of these components, all managed through the
Arduino IDE and an Android app called Blynk for seamless control.

The results indicate the successful development of a smart loT-enabled floor cleaning robot
that efficiently addresses wet cleaning tasks at a lower cost than traditional methods. Users can
manage cleaning schedules and monitor the robot's performance directly from their smartphones,
showcasing the potential for enhancing household cleaning efficiency through automation.
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Abstract: Maintaining clean floors requires significant time and effort, often leading to the hiring of cleaners.
However, technological advancements are making homes smarter and more automated. Our project aims to develop a

smart floor-cleaning robot that integrates wet cleaning functions, controlled via an Android app. This robot simplifies
the cleaning process in homes, schools, and offices by receiving commands through Bluetooth or Wi-Fi, directing its
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Fig.1. Block diagram of proposed methodology
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The proposed automatic floor cleaner features a model designed for efficient floor cleaning
through a stabilized electronic system. This device is well-suited for both office and home
environments. Built entirely on the Internet of Things (l1oT), it can be operated from anywhere with
an internet connection, ensuring a hygienic living space. In both industrial and domestic settings,
this robot serves as a cost-effective alternative to traditional cleaning methods. Its affordability and
flexibility make it an exceptional choice for floor cleaning. It not only reduces labour costs but also
saves time while delivering effective cleaning results. The robot is controlled through an Android
application.
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