
Demonstration of Autonomous Vehicle in unknown environment
using SLAM for an Omni-directional robot.

Abstract

Autonomous mobile robots are used in industrial, research, and service applications to perform tasks
with minimal human intervention. Omnidirectional mobile robots offer excellent maneuverability,
enabling smooth motion in any direction without changing their orientation, making them suitable for
navigation in confined and complex environments.
This project focuses on enhancing an existing wirelessly controlled omnidirectional robotic vehicle
and extending its capabilities towards autonomous navigation. The existing robot is built using an
ESP32 microcontroller and four omni wheels, enabling smooth motion in all directions through a
smartphone-based wireless interface. As part of this project, the robot will be upgraded by integrating
suitable sensors, such as LiDAR, ultrasonic sensors, and other feedback devices, to enable
environmental perception and safe operation. The student will implement Simultaneous Localization
and Mapping (SLAM) to generate a map of an unknown indoor environment while estimating the
robot's position in real time. Based on the generated map, localization, path-planning, and obstacle-
avoidance algorithms, such as A*, Dijkstra, or other suitable methods, will be implemented to enable
autonomous navigation to desired target locations. The developed system will be validated through
simulation and demonstrated on the existing omnidirectional robot.
The project will provide hands-on experience in mobile robotics, sensor integration, localization,
mapping, autonomous navigation, and the Robot Operating System (ROS/ROS 2).
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