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Abstract: Efficient cleaning solutions are essential for smart homes and industrial automation. "An IoT-
Based Obstacle-Avoiding Car with Vacuum Cleaner" is an innovative system that automates floor cleaning
while avoiding obstacles in real time. The system integrates an Arduino microcontroller, ultrasonic
sensors, and a motorized vacuum cleaner to detect and clean dirt efficiently. A Python middleware
processes sensor data and updates a MySQL database, while an Android app enables real-time monitoring
and control. This solution minimizes manual effort, enhances cleaning efficiency, and supports smart home
automation. Future enhancements may include Al-based navigation, cloud connectivity, and machine
learning for optimized cleaning routes.
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L. INTRODUCTION
Traditional floor-cleaning methods require manual operation, leading to inefficiencies and labor-intensive processes.
To solve this, an [oT-based obstacle-avoiding car with a vacuum cleaner integrates real-time obstacle detection and
autonomous cleaning. The system uses ultrasonic sensors for obstacle detection, Arduino for control, and a vacuum
mechanism for dust collection. The Python middleware processes the sensor data and updates a MySQL database,
which is accessible via an Android application for real-time monitoring. This approach enhances cleaning efficiency,
reduces human intervention, and contributes to smart home automation.

II. PROBLEM STATEMENT
e  Manual Cleaning Effort: Traditional cleaning requires human effort and time.
e Obstacle Collisions: Basic vacuum cleaners lack real-time obstacle avoidance, causing inefficiencies.
e Limited Automation: Most systems do not optimize cleaning routes based on room structure.
e Lack of Remote Monitoring: No real-time tracking of the cleaning process.

III. LITERATURE SURVEY
Previous research in automated cleaning robots has explored IoT-based solutions with ultrasonic sensors for obstacle
detection and motorized vacuum cleaning. Some systems use GSM modules for communication, while others rely on
cloud-based dashboards. Our approach eliminates GSM dependency and cloud costs by using a Python middleware that
directly processes data from Arduino and updates a MySQL database for real-time monitoring through an Android app.

IV. METHODOLOGY
A. Hardware Components
e Arduino Microcontroller — Controls sensors and vacuum cleaner operation.
e Ultrasonic Sensors (HC-SR04) — Detect obstacles and guide the car.
e DC Motors & Motor Driver (L298N) — Move the car and adjust its speed.
e 12V Battery — Provides power to the system.
e  Vacuum Cleaner Module — Collects dust and debris.

Copyright to IJARSCT DOI: 10.48175/lJARSCT-23715 | 289020 ) 101
www.ijarsct.co.in S %




IJARSCT ISSN (Online) 2581-9429

® International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
I J ARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.67 Volume 5, Issue 2, March 2025

B. Software Development
e Arduino Code — Reads sensor data and controls motor movement.
e  Python Middleware — Processes data and updates the MySQL database.
e  MySQL Database — Stores cleaning and movement logs.
e Android App — Provides real-time status and remote control.

V.SYSTEM FLOW
1. Data Collection — Ultrasonic sensors detect obstacles and send data to Arduino.
2. Data Processing — Arduino decides movement direction and activates the vacuum cleaner.
3. Obstacle Avoidance — The car alters its path upon detecting an obstacle.
4. Database Update — The Python middleware updates MySQL with system status.
5. Real-Time Monitoring — The Android app retrieves and displays cleaning progress.
6. Decision Making — Users can remotely control and optimize cleaning operations.

VI. RESULTS AND DISCUSSION
e The system effectively detects obstacles and adjusts its path accordingly.
e The vacuum cleaner efficiently collects dust while navigating around obstacles.
e The Python middleware processes data and updates the MySQL database in real time.
e The Android app provides real-time monitoring and enables remote cleaning control.

Overview:
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VII. FUTURE SCOPE
e Al-Based Route Optimization — Uses machine learning to enhance cleaning efficiency.
e Mobile App Integration — Users can schedule and control cleaning via a smartphone app.
e  Battery Optimization — Implementation of power-saving algorithms for longer operation.

e  Multi-Sensor Integration — Additional sensors for dust level detection and surface adaptation.

VIII. CONCLUSION
The Obstacle-Avoiding Car with Vacuum Cleaner provides an efficient, automated, and smart cleaning solution using
IoT technology. By integrating real-time obstacle detection, data analytics, and web-based visualization, the system
enhances cleaning efficiency, minimizes manual effort, and promotes smart home automation. The use of Python
middleware and MySQL database ensures reliable data processing and real-time monitoring, making cleaning
operations more intelligent and optimized.
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