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Nowadays, industrial and agricultural factories, as well as restaurants, are
attempting to use autonomous mobile robots (AMRs) to handle transportation-related
issues. Since the robot has variable path planning and may work in hazardous
environments by 360-degree range detection combined with a path tracking system
that can adjust parameters to suit the robot's kinematics model, which is necessary to
manage the test environment. This research proposes the development of a robot
simulation environment to alter route tracking parameters (Regulated Pure Pursuit,
RPP) to prove safe automatic navigation by Gazebo simulation program, including
developing important robot systems such as a system for Indoor localization with
algorithms that work together as follows; 1.) Dead Reckoning 2.) Extended Kalman Filter
(EKF) and, 3.) Adaptive Monte Carlo and Localization (AMCL). In addition, all three
algorithms have been tested by moving a square closed loop over 3.6 meters. The
results found that the coordinates from the AMCL have a Root Mean Square Error
(RMSE) of 0.043 meters, a value that can localize the robot to move through a
minimum path width of 52 centimeters to reach the destination. Furthermore, the
Gazebo simulation parameters-for RPP. control include a look-ahead distance of 0.24
meters and a minimum control radius of 0.8 meters, which are the maximum averaged

tracking errors of a real robot for 0.0163 meters.
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