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1.0 Introduction 
2.0 
The advancement of wireless communication and robotics has enabled the development of intelligent systems that can perform tasks autonomously. One significant application of these systems is in autonomous robotic vehicles, which can operate without continuous human input. These vehicles are particularly useful in areas such as agriculture, surveillance, delivery, and exploration.

To enable reliable long-range wireless control and data transmission, the integration of Long Range (LoRa) communication modules with microcontrollers like the ESP32 has become increasingly relevant. LoRa offers a low-power, long-range communication solution that is ideal for remote operations.

This project focuses on the design and construction of an autonomous robotic car that leverages LoRa technology for wireless communication. The goal is to enable the car to be controlled and monitored remotely with minimal latency and high efficiency. The system combines robotics, wireless communication, and embedded systems. It integrates motor control, sensor data processing, and LoRa-based communication to create a functional and efficient prototype.



1.1 Problem Statement
1.2 
Traditional wireless robotic systems often rely on Bluetooth or Wi-Fi, which have limited range and are susceptible to signal disruptions. These limitations affect performance, especially in outdoor or large-area applications. There is, therefore, a need for a cost-effective, energy-efficient robotic system that uses a long-range communication method to ensure stability and reliability across diverse environments.  

1.3 Aim
1.4 
To design and construct an autonomous robotic car that is controlled via a LoRa communication module using the ESP32 microcontroller.





1.3 	Objectives of the Study are:

· To build a mobile robotic platform using DC motors and wheels. 

· To integrate the ESP32 microcontroller for control and processing.


· To implement LoRa communication for remote control and data transmission.

· To power the system using rechargeable batteries.


· To test and evaluate the performance of robotic cars.



1.5 Scope of the Study 
1.6 
This study is limited to the construction and testing of a basic autonomous robotic car using LoRa for wireless communication. It does not cover advanced functionalities such as image recognition, GPS navigation, or AI-driven decision-making. The project will focus strictly on fou ndational mobility, control logic, and long-range. Communication.
                                           CONCLUSION AND RECOMMENDATION 

5.1 Significance  

This project demonstrates the practical implementation of an autonomous robotic car controlled wirelessly through LoRa communication and coordinated by an ESP32 microcontroller. The system offers a low-cost, energy-efficient, and long-range solution to remote robotic operation, which is particularly useful in areas where conventional wireless technologies like Bluetooth and Wi-Fi fall short. The project highlights the reliability of LoRa for long-distance command-based applications, the robustness of DC motor control using L298N, and the versatility of ESP32 as a control platform. 

In the context of global advancements in automation and IoT, the significance of this project is magnified. As more systems are deployed in off-grid or underdeveloped areas, there is a pressing demand for cost-effective, low-power, and easily replicable technologies. This prototype stands out as a viable model for bridging the technological gap in underserved communities. 

Its significance lies not only in its technical achievement but also in its educational and societal impact. It provides a scalable prototype that can be used for remote monitoring, smart farming, education, security surveillance, and other practical applications in rural or under-connected areas. 

Furthermore, its use of open-source components and platforms enhances accessibility for students and developers globally. The project can be extended to academic curricula, innovation labs, and technical workshops as a foundational experiment in embedded systems, wireless communication, and robotics. 

