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Abstract

A common problem in autonomous navigation of robots is the ability to both map and consistently know
its location in an unknown environment, more commonly known as the Simultaneous Localization and Mapping
(SLAM) problem. Localization is a robot’s ability to estimate its position and orientation with respect to the world
given a predetermined map of an environment, and mapping is its ability to construct an accurate map, assuming
it knows its pose (position and orientation). This semester, I focused on implementing a SLAM algorithm in both
a simulated and a physical environment. I first implemented the algorithm within Gazebo, a robotic simulation
environment, on a similar model of the robot I intended to build. Afterwards, I built the robot and equipped it with
a 360◦ LiDAR for mapping and an Inertial Measurement Unit (IMU)/wheel encoders for localization. The physical
robot was powered with a Raspberry Pi 4B and programmed using Python and the Robot Operating System 2
(ROS2) framework, which contains different algorithms and packages for robotics and data processing.
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