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Abstract

The efficient navigation of autonomous mobile robots in agricultural greenhouses poses a critical challenge for
precision farming and crop management. In this study, we present a navigation platform designed specifically for
greenhouse environments. Our approach leverages Lidar-based Simultaneous Localization and Mapping (SLAM) to
create an accurate map of the greenhouse while incorporating strategically placed markers to identify the center points
of rails within the facility. During localization, we exploit the known positions of these rail markers in a 2D space,
eliminating the need for additional markers and reducing computational complexity. The navigation phase relies on our
robust localization algorithm, which matches Lidar scans with a 2D occupancy grid map to provide real-time position
information for the robot. Path planning is accomplished using the Timed-Elastic-Band (TEB) local planner algorithm
for dynamic obstacle avoidance and the Dijkstra global planner for route optimization. Experimental results
demonstrate the effectiveness of our approach, with an average localization error of less than S5cm and our system
achieves an impressive trajectory tracking accuracy rate exceeding 96%, enabling the autonomous robot to efficiently
and safely navigate to specific target locations within the greenhouse. In future work, we will conduct experiments in
more complex greenhouse environments to improve localization accuracy in agricultural robotics and autonomous

systems.
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