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Abstract

This project presents a wireless communication system based on a Mobile Ad-hoc Network
(MANET) using ESP32 microcontrollers integrated with LoRa modules to create a mesh network
capable of operating without relying on cellular signals or the internet, making it suitable for use
in emergency situations such as power outages, flooding, or when primary communication
networks fail. The system consists of four nodes: two LoRa nodes equipped with Touch Screen
displays, each controlled by an ESP32 responsible for managing the user interface and message
processing, serving as mobile end-user devices; and two LoRa nodes paired with ESP32 units
operating as Wi-Fi Access Points with built-in Web Servers, allowing users to connect via
smartphones and exchange messages through a Web App designed to resemble typical chat

applications.

AWl nodes communicate through the LoRa-based MANET, where each node performs
neighbor detection to identify reachable nodes, constructs routing tables, and supports multi-hop
transmission to maintain connectivity even when nodes are outside direct communication range.
Messages sent from either the Touch Screen interface or the smartphone Web App are injected
into the LoRa network and relayed through intermediate nodes according to MANET principles.
Network information such as topology and link quality is forwarded to a computer-based
dashboard for real-time visualization, enabling effective monitoring of MANET behavior and

demonstrating its suitability for real emergency communication scenarios.



