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● ABSTRACT 

 
By 

 

Edgard Harya Wiratara 

Dr. Rusman Rusyadi, Advisor 

 

SWISS GERMAN UNIVERSITY 

 

This thesis presents the design, integration, and evaluation of an autonomous 

docking system for a AMR using AprilTag visual fiducial markers within the ROS2 

framework. The primary objective is to enable accurate and repeatable docking to a 

charging station without human intervention. The system combines visual 

perception, SLAM-based localization, and a custom mechanical dock design to 

ensure reliable alignment and contact between the AMR and the charger. 

Methodologically, the project utilizes SLAM Toolbox for mapping, Nav2 for 

navigation, and a custom docking server integrated with AprilTag detection to guide 

the robot to the charging dock. Docking performance is evaluated both with and 

without a predefined staging pose, analyzing the precision and accuracy of the final 

pose using standard deviation and Root Mean Square Error (RMSE). 

The results show that the proposed docking system is capable of correcting 

misalignment up to 6.93°, and achieves positional accuracy with an average RMSE 

below 0.3 meters. 

keywords:Autonomous Mobile Robot, ROS2, Simultaneous Localization and 

navigation, Navigation 2 
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