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Background:

This project involves numerous algorithms and learning methods. SLAM—Simultaneous Localization and Mapping—can be used to help create a virtual environment identical to the real one the robot traverses. This topic is to be implemented by another student and used in conjunction with this project. [2] A thesis paper from a Virginia Polytechnic Institute graduate was released to the public titled Navigation and Control of an Autonomous Vehicle. This paper has provided invaluable information about different learning techniques to be considered when creating an ALM.

Description:

The ALM will learn to adapt to its environment based on a number of factors. The most prominent is SLAM. The robot will primarily use the virtual map it creates in order to determine where to move next. Initially, the robot wanders aimlessly around the yard, gathering data for its map. Once it has created a sufficient map, it proceeds to use the following methods to cut down runtime and maximize efficiency:

    • Notice nearby obstacles and be aware of their proximity.

    • Identify cut grass from uncut grass and avoid ”backtracking,” mowing over areas that have already been cut.

    • Determine the width of the lawn at various points, so as to avoid moving into sections for which the entry point has already been mowed.

    • Divide the lawn into sections as needed and complete entire sections rather than move about the entire lawn, possibly driving over cut grass unwillingly.

    • Convert circular and elliptical obstacles into rectangular ones by cutting a border around them. This makes it easier for the ALM to move around them later.

All these methods are implemented in the simulation as well.

