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ABSTRACT The studies such as navigating the AMR between stations, docking to the station, and assigning
autonomous tasks to other stations are costly in terms of time and energy consumption. This situation
creates the need for an interface where the entire work area can be observed and AMRs can be controlled
from a single center in the installation of the system in the field. In this study, an interface that can be
used in AMR control and monitoring was designed. With this interface; It is thought to prevent costly
situations such as determining the stations, calculating the time spent in the transportation of products
between stations, determining the movement route. The interface developed in this context was used in an
application where ROS-based path planning algorithms were compared. A total of six different stations was
identified. With three different local planners: DWA, TEB and Trajectory planner, AMR was given the task
of acting autonomously to each station. Thanks to the developed interface, the distance and time required
to reach each station were calculated by performing autonomous movement to the desired points. In this
way, a comparison of ROS-based path planning algorithms was made. It was calculated that the DWA was
10.55% more successful than the TEB and 2.33% more successful than the Trajectory in terms of distance
covered. Additionally, when examined in terms of arrival time, it was calculated that the DWA was 24.64%
more successful than the TEB and 2.39% more successful than the Trajectory.

INDEX TERMS Autonomous mobile robot, path planning, robot operating systems, GUI.

I. INTRODUCTION
Today, the use of autonomous mobile robot (AMR) has
been increasing day by day. The usage area of AMRs has
been expanding in many fields from civilian life to military
life, from the health sector to transportation, and from the
livestock sector to agriculture. The use of AMRs, which we
frequently encounter outdoors, is also frequently preferred
indoors. For example, AMRs are used in cases such as the
transportation of products leaving the line in a production
facility, and the transmission of products between processes.
For the AMR to move between desired points, it must be
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approving it for publication was Tao Liu .

able to define the environment and follow the route it will
go. At this point, path-planning algorithms come into play
[1]. Thanks to path-planning algorithms, AMR creates a route
from its current location to its destination. And by using
sensor equipment, it sends a signal to themotors to follow this
route in the appropriate direction and speed [2]. In addition,
considering the dynamic obstacles during the movement, the
route is instantly renewed. In this way, AMR can reach the
desired point safely without hitting obstacles. Criteria such
as time and total distance traveled are important in terms of
energy consumption and production activities for AMR to
reach the desired point [3]. In this context, many studies have
been carried out on path planning algorithms in the literature.
Some of the studies carried out are mentioned below.
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Zhao et al. [4] conducted a path-planning study for
unmanned aerial vehicles (UAV) in 3D space. They per-
formed path planning by avoiding dynamic obstacles in the
unknown environment in the gazebo simulator on the ROS
platform. They also successfully tested this study, in which
the planning speed was high, in the physical environment.
Liu et al. [5] proposed a new path-planning algorithm to
improve the obstacle avoidance and maneuverability of an
autonomous vehicle. They tested the proposed algorithm on
the tractor vehicle on the robot operating system (ROS)
platform. Studies have shown that the tractor works with the
desired accuracy in avoiding obstacles.

Gong et al. [6] presented the Long Short-Term Memory
(LSTM) algorithm in addition to the traditional Deep
Deterministic Policy Gradient (DDPG) algorithm used in
path-planning. They determined the robot motion using
the current and next states of the mobile robot. Different
normalization methods were used to normalize the distance
and angle between the mobile robot and the target point.
They carried out their experimental studies using the ROS
environment and the gazebo platform. As a result of the
study, they showed that themobile robot increased the success
of path-planning. Wang et al. [7] presented a new study
to minimize collisions in path planning. They created an
improvement scheme to find corner points that are important
in planning and to remove unnecessary points. As a result
of the experiments, they obtained successful results in low-
dimensional and high-dimensional space.

Chen et al. [8] proposed an RRT-Connect mobile robot
path-planning algorithm developed to solve the inefficient
search problem of the Sampling-based Fast Expanding Ran-
dom Tree path-planning algorithm. For real-world studies,
they carried out their experiments on a ROS-based mobile
robot. The accuracy of the proposed study was compared
between the four algorithms by running them in six different
environments. They showed that the developed algorithm
works with better performance.

Metaheuristic-based studies have also started to be pre-
ferred due to the computational speed in path-planning
algorithms [9]. Yang et al. [10] carried out path-planning
studies on multiple mobile robots. They suggested the leader
follower-ant colony optimization (LF-ACO) algorithm for
multi-vehicle studies where it is important to act in harmony
as well as to avoid obstacles. As a result of the simulation
studies they carried out based on ROS and Matlab, they
showed that the proposed method works successfully.

Banjanovic et al. [11] carried out path planning studies on
disinfection tools developed due to the COVID-19 pandemic.
They used Particle swarm optimization as a global planner
in their ROS-based work. They used DWA to avoid dynamic
obstacles in the local movement. In this way, they obtained
a study that can perform disinfection in contaminated
environments without human factors.

Sabiha et al. [12] proposed a teaching–learning based
optimization (TLBO) based path-planning algorithm for an
autonomous tracked vehicle. They performed the detection

processes of the vehicle using IMU, Lidar and odometry
data. Using extended kalman filter (EKF), they provided
corrections in the localization estimation of the vehicle. They
compared the algorithm they developed with the Genetic
algorithm (GA), particle swarm optimization (PSO), and
hybrid GA-PSO. They carried out their experimental studies
in real time in the ROS environment. With the study,
they succeeded in obtaining the closest path between the
starting and target positions by minimizing the path length,
maximizing the path smoothness and preventing possible
collisions with nearby obstacles. Choi et al. [13] proposed
a Deep reinforcement learning-based algorithm to avoid
collisions in path-planning. With this method, they enabled
the vehicle to learn to reach the target point in an environment
with dynamic obstacles. They successfully carried out the
study, in which the robot model with a differential drive
system was used, based on ROS, both in virtual and physical
environments.

Zhou et al. [14] studied SLAM-based autonomous path-
planning in the ROS environment. They addressed the
problems of low mapping accuracy, slow path-planning
efficiency, and high radar frequency requirements in the
mapping and navigating the process in vehicles with all-
wheel drive system. They successfully carried out the study
in which A* algorithms were used as the global planner and
DWA algorithms were used as the local planners by providing
ROS and STM32 communication in the real environment.

Li et al. [15] used the Radam algorithm to develop the
DDPG algorithm. In their work in the ROS ecosystem and
Gazebo simulation environment, they compared DDPG with
the DDPG algorithm they developed. They showed that the
convergence speed of the DDPG algorithm developed in
the path-planning process increased by %21 compared to
the original DDPG algorithm and the success rate increased
to %90. In their article, Baek and Im [16] discussed
the problems such as environment constraints, algorithm
computational complexity, and environmental variables in
agricultural autonomous vehicle studies. They carried out
their work on deep learning and ROS-based autonomous
vehicles in a greenhouse environment on a rail and wheeled
autonomous vehicle.

Ren et al. [17] carried out an automated vehicle study to
ensure personnel safety at substations. In this study, which
focused on autonomous navigation, they used A* algorithms
globally and DWA algorithms locally. EKF was used in the
fusion process of encoder and IMU data. In their study,
they developed a novel autonomous vehicle that successfully
overcomes obstacles and reaches the desired point. Wang
et al. [18] conducted a study on the development of the
A* algorithm, which is one of the most frequently used
algorithms in path-planning. The expansion distance, which
means the distance to the obstacles, has increased the stability
of the path by reducing the number of right-angle turns on
the paths drawn to the target. Simulation studies were carried
out in ROS. In their study, which they compared with the
traditional A*, they achieved %278 success in path planning.
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In their article study, Chen et al. [19] carried out a study
on the avoidance of fast-moving dynamic obstacles in the
navigation process of autonomous vehicles. In the study
where the cost map and DWA planner were developed,
they performed a safe navigation process based on ROS
against high-speed obstacles. Wang et al. [20] made a genetic
algorithm-based approach to the path-planning of mobile
robots. The study, in which vehicle tracking was carried
out with a camera placed on the ceiling, was tested both
in a ROS-based simulation environment and in a physical
environment. In the map environment consisting of cells,
it was successfully ensured that the vehicle avoided obstacles
and reached the target.

II. SIGNIFICANCE OF STUDY
There may be reasons for preference due to the different
features of the path-planning algorithms presented in the
literature in different areas. Time to reach the desired point,
total distance traveled, hitting obstacles, etc. features such as
these can be counted as some of the reasons for preference.

Studies in world-renowned academic platforms such as
IEEE Xplore, ScienceDirect, Scopus, and Web of Science in
the last 10 years have been taken into account. It is also based
on the keywords ‘‘ROS, GUI, Path Planning’’. Generally,
studies in the literature were carried out on Matlab. However,
there has been no comprehensive study that includes the ROS
ecosystem, which is accepted all over the world as one of
the standard tools in the control and monitoring of AMR.
Although there exist ROS-based interface studies, most of
these GUIs perform only very basic functions such as charge
indicator, manual control, and some of them just select points
and assign tasks [21], [22], [23], [24], or visualization of
humidity and temperature of the environment [25]. There
is currently no comprehensive GUI in ROS that can allow
full control of the robots as well as record and visualize the
detailed movements of the robots and the stations they visit.
Given that ROS is gradually expanding, and is important
academically and industrially [26], [27], the lack of such a
GUI on ROS is a clear research gap.

Determining the AMR stations in the field, that is, in the
physical environment studies, and evaluating the movements
of the AMR between these stations in terms of time and
distance is a very costly and time-consuming process. The
products coming out of the production lines need to be
taken by AMR and transported to the designated points.
In addition, the products coming out of these lines have
a certain cycle time. It’s like a product comes out every
10 minutes. In order to carry out these operations in the
field, it is necessary to move the AMR between these
points beforehand, and to measure how long it takes and
how far it has traveled to the determined points. If AMR
cannot reach the products leaving the line in the required
time, sufficient number of AMRs must be provided. In this
context, studies such as moving the AMR between the
stations, docking it to the station, assigning autonomous

tasks to other points are costly in terms of time and energy
consumption. In addition, flexible working opportunities are
not always available according to environmental conditions.
Instead of expensive and risky field studies, designing the
working environment virtually and visualizing the data in a
comprehensive GUI, like what is provided in our proposed
GUI, offers very flexible and cost-effective opportunities.

In this study, a study has been made on the performance
comparison of the path-planning algorithms by comparing
the total distance taken and the time spent during the arrival
of the different path-planning algorithms to the desired point.
The global planner was kept constant and the ROS compatible
global planner algorithm was used. As a local planner,
a comparison of ROS-based DWA, TEB, and Trajectory
Local Planner algorithms has been made. An interface design
has been carried out to ensure the ease of control of the AMR
and its tracking during autonomous movement. QtDesigner
program and Python software language have been used in
the interface design. Operations such as manual control of
AMR, determination of speeds, registration and deletion of
stations, visualization of stations, autonomous movement to
the desired point, display of used path-planning algorithms
can be easily achieved thanks to the designed interface.
In addition, the time spent and the path traveled by the AMR
between two points during autonomous movement can also
be followed through the interface. In this way, by using
different path-planning algorithms, the comparison process
can be easily provided in terms of the time spent and the
distance traveled during the movement to the desired points.

In the rest of the paper;
• In Section III: The path-planning algorithms used in the
study are mentioned.

• In Section IV: the AMR model and novel interface
design are mentioned.

• In Section V: The Gazebo and Rviz environment where
the studies were carried out are mentioned.

• In Section VI and Section VII: The experimental results
and interpretations of the comparison studies carried out
using the interface are given.

III. ALGORITHMS
In the study, three different local planners were used by
keeping the global_planner [28] constant to be compatible
with the ROS navigation stack. In the following sections,
DWA [29], TEB [30] and Trajectory Local planners [31] are
mentioned as local planners available in the ROS ecosystem.

A. DWA LOCAL PLANNER
DWA samples linear and angular velocities (v,ω) in velocity
space at certain time intervals. It is a predictive local path-
planning method that simulates the trajectory at these speeds,
taking into account the kinematics of the robot. In trajectory
formation, it takes into account the situations of avoiding
obstacles, reaching the desired speed, and reaching the target
point quickly [32].
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B. TEB LOCAL PLANNER
TEB local scheduler, as a derivative of Eband local scheduler,
is one of the most common algorithms used in the ROS
ecosystem [33]. Thismethod has similar features to the Eband
local planner, but instead of contraction and thrust forces,
it optimizes every moment of orbital deformation and makes
path-planning by minimizing the target cost function. Unlike
the Eband local planner, the TEB local planner requires
knowledge of the kinematics, dynamics, geometric shape,
acceleration and speed limits of the robot [34]. For this
reason, CPU consumption is also higher [35].

C. TRAJECTORY LOCAL PLANNER
Dynamic data such as instantaneous position, orientation,
velocity and acceleration are used in the dynamic window
approach. Considering these data, a limited map area is
created in which the tool called the window is located in
the center. By creating trajectories in this area, collision is
prevented and the closest trajectory to the target is calculated.
With this method, a movement trajectory is created on the
local map, called a window, by detecting dynamic obstacles
that are not found in the static map and sticking to the
global plan. These orbits are arc-shaped due to the holonomic
structure of the vehicle. The algorithm calculates angular and
linear velocity components to follow the calculated trajectory.
Calculation costs vary according to the driving technique of
the vehicle (diff-drive, steering drive, etc.) [36].
The common parameter values of DWA, TEB and Trajec-

tory local planners used in the study are given in Table 1. The
remaining parameters are used as default values provided by
the ROS navigation stack.

TABLE 1. Common parameters for local planners.

IV. SYSTEM IMPLEMENTATION
In this section, information is given about the characteristics
of the computer where the study is performed, the version
of the simulation environment (ROS) where autonomous
operation and comparisons are made, the autonomous vehicle
(AMR) modeled in the simulation, and the interface (GUI)
where all these processes are monitored and the system is
controlled.

A. ROS AND PC HARDWARE
In Table 2, the computer features and ROS version informa-
tion on which the studies were carried out are given. In the
study, Rviz, Gazebo programs and Lidar sensor used in the
ROS environment use the GPU. On the other hand, CPU

TABLE 2. PC and ROS features.

is used in localization and path planning processes. In the
studies carried out, no problems were encountered in the
speed of the system. It is seen that the GPU usage is on
average 16% and the CPU usage is 30% on average when
the whole system is active. From here, it can be seen that the
PC hardware is sufficient.

Thanks to the ROS node graph, the node connections
of AMR can be visualized. In this way, the interconnected
structures in the ROS environment, which work on the
principle of broadcasting and subscribing, can be seen.
Figure 1 shows the ROS nodes in the system, and the
messages they broadcast and subscribe to. With the ros
node named /gazebo, the vehicle is run in the simulation
environment and the messages /joint_states, /scan,
/odom, /tf and /imu are broadcast and subscribed
to the /cmd_vel message. /joint_states message
represents the robot’s joint information, /scanmessage rep-
resents lidar data, /odom message represents encoder based
position data, /imu message represents 9 axis acceleration
sensor data and /tf message represents coordinate data
which is the result of kinematic calculations. The /cmd_vel
data is used for speed control of the simulated vehicle in
the gazebo environment. The node named /map_server
publishes the message containing the map data named /map.
With the /amr_karakuri_sim_amcl node, /tf, /map,
/initialpose and /scan messages are subscribed to.
With the Adaptive Monte Carlo method, estimation-based
positioning is performed. The kinematic conversion between
the ‘‘map’’ coordinate and ‘‘odom’’ is made and the /tf
message is broadcast. The node /move_base subscribes
to /map, /scan, /odom and other messages shown in the
figure. With these data, the global route and the local route
are created. The messages shown in the figure are broadcast
using the route planning algorithm specified in the settings
uploaded to the parameter server.

B. AMR DESIGN
Ready-made robot models called turtlebot can be used for
autonomous work in the ROS ecosystem, as well as originally
designed robot models can be integrated into the system.
In this study, an originally designed AMR model created in
SolidWorks solid model design program was preferred. The
designed AMR was made available in the ROS ecosystem
thanks to the unified robot description format (URDF) model
extraction offered by SolidWorks. The AMRmodel, in which
the differential driving system and the sensors are used, is as
shown in Figure 2. AMR has a length of 35 cm, a width of
27 cm and a height of 27 cm. The lidar sensor was placed
at the top so that it can see 360 degrees around. The IMU
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FIGURE 1. AMR ROS node tree.

FIGURE 2. Novel AMR design.

sensor was placed in the middle floor. The wheels have been
mounted in the middle of the vehicle to enable the AMR to
rotate comfortably on its own axis.

Thanks to the transformation tree, the attachment points
of the AMR limbs can be visualized. The transformation
tree of the AMR designed in the study is given in Figure 3.
When the figure is examined, it is seen that there is a main
body named chassis_link. Thanks to the transformation
tree, it can be seen that there are a total of 6 sub-links
consisting of drive wheels and sensors under the main body.
After the map information is taken as a global reference,
AMR determines its position in the gazebo environment by
means of odom data. The location and position of the AMR

in the environment is created by transferring the position data
received by the main body to the lower limbs.

C. PYQT BASED GUI DESIGN
An interface design has been carried out to facilitate
autonomous control and analysis of ROS-based AMR.
The Python-based interface design was designed using the
QtDesigner program. The main features of the interface,
which consists of 3 main tabs, are as follows.

In the AMRMANUEL CONTROL tab shown in Figure 4:
Angular and linear velocity, orientation angle, x-y position
can be monitored instantaneously. Station recording and
deletion operations can be performed. AMR manual control
can be provided at specified speeds in Figure 5. AMR can be
followed instantly on the map. It can be seen that the AMR
has the same location and orientation on the map in the Rviz
environment in Figure 6 and the interface in Figure 7. Stations
are listed with position and orientation information. Stations
can be hidden/shown with icons on the map.

In the AMR AUTONOMOUS CONTROL tab shown in
Figure 8: Angular and linear velocity, and orientation angle
can be monitored instantaneously. Real time x-y-z positions
and x-y-z-w orientations can be followed. AMR can be to
move autonomously by selecting the desired station. During
the autonomous movement between the station, the total
elapsed time and the distance traveled can be followed.
The planners local and globally used are shown. Real time
movement of AMR can be followed on the map.

In the LOG PAGE tab shown in Figure 9: It can be checked
in which function of the python codes created with the try-
except structure there is an error.
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FIGURE 3. AMR URDF tree.

FIGURE 4. AMR MANUAL CONTROL section of the interface.

V. EXPERIMENTAL DESIGN
In order to compare different local planners in ROS-based
AMR control via interface, the presented study was carried
out in a completely virtual environment. In the realization of
the study, the steps in Figure 10 were followed. First, an novel
AMR design was made in solidWorks program. Throughout
the study, the novel AMR model was used instead of the
turtlebot robots offered by ROS by default. In the virtual
world of 20 × 10 m created in the gazebo, the AMR was
manually navigated and the environment was mapped. The
mentioned environment is shown in Figure 11. The novel
GUI were used to navigate the AMR. In addition, Rviz
program and Gmapping algorithm were used for mapping.
The created map was integrated into the GUI, and real time
location tracking of AMR in the virtual world was performed.
Thanks to the GUI, AMR was brought to the desired point
and these points were recorded as stations. After the mapping
and determination of stations was completed, the autonomous

FIGURE 5. Manual control of AMR at the desired velocity.

FIGURE 6. Real-time AMR monitoring on Rviz.

task was assigned to AMR. AMR was asked to go to these
points by selecting the station name on the GUI. A total
of 6 stations have been determined, including the home
point. By using different local path planning algorithms,
autonomous movement of AMR to all stations in the virtual
world was provided. Thanks to the GUI, the distance traveled
and the time spent between each stop were calculated.

VOLUME 11, 2023 125743
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FIGURE 7. Real-time AMR monitoring on the map of the interface.

FIGURE 8. AMR AUTONOMOUS CONTROL section of the interface.

FIGURE 9. LOG PAGE section of the interface.

In addition, the currently used local and global planners were
shown.

FIGURE 10. Setup steps.

FIGURE 11. Gazebo environment used in the study.

FIGURE 12. Visualization of Gazebo environment in Rviz.

Sensor, location and map information obtained from the
AMR in the Gazebo simulator were visualized using the Rviz
tool. In many situations such as location and position tracking
of AMR, lidar and IMU sensor data, the map information can
be observed thanks to the Rviz tool [37]. Figure 12 shows the
image of the AMR in the Rviz environment.
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FIGURE 13. Autonomous navigation to each station.

VI. RESULT ANALYSIS
In this section, AMR has been asked to move autonomously
to 6 different stations in total, including the pre-recorded
starting point and 5 different stations points. DWA, TEB and
Trajectory were used as local planners. Global_Planner was
chosen as the global planner. The stations on the map in
the interface given in Figure 7 are also given in Figure 13.
In Figure 13 from home to Station-1, from Station-1 to
Station-2, from Station-2 to Station-3, from Station-3 to
Station-4, from Station-4 to Station-5, from Station-5 to the
home position, images of autonomous movements on Rviz
are given. Real time monitoring of AMR, time to reach each
point and distance travelled were shown via the new GUI.
In addition, the currently used local and global path planners
can also be followed with the interface.

The default path planning algorithms (DWA Local
Planner - TEB Local Planner - Trajectory Local Planner)
offered by ROS are compared with the novel GUI design
developed in this article in terms of path and time virtually.
The test results are detailed in Table 3. In Table 3, the first
row contains the names of the local planners. In the first

column, it represents the stops and the starting point, that is,
the home point. For example, if we examine the results of the
experiment with the DWA local planner;

• While going from Home to St-1, it took 9.13 m and took
27.63 seconds.

• While going from St-1 to St-2, 8.67 m distance was
traveled and 27.65 sec. it took.

• On the way from St-2 to St-3, a distance of 7.41 m was
traveled and 24.99 seconds. it took

• While going from St-3 to St-4, 9.23 m distance was
traveled and 27.65 seconds. it took.

• While going from St-4 to St-5, 9.94 m distance was
traveled and 29.41 seconds. it took.

• On the way from St-5 to home, 8.02 m distance was
traveled and 25.87 seconds. it took.

• A total of 52.4 m traveled and 163.20 seconds. it took.
Similarly, themeasurements of the other two local planners

were taken and transferred to Table 3. In this way, it has
been shown that different algorithms can be compared in
the interface. The comparison of algorithms is described in
Section VI.
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TABLE 3. Arrival times and distances between stations of local path planners.

FIGURE 14. Arrival distances between stations.

FIGURE 15. Total distance traveled as a result of visiting all stations.

FIGURE 16. Arrival times between stations.

FIGURE 17. Total time elapsed after visiting all stations.

VII. CONCLUSION AND FUTURE WORK
In this section, the results of the autonomous movement of
AMR with 3 different local planners to 6 different stations
are compared. The comparison is based on time and distance.

Figure 14 shows the distance got over by the different
local planners during the autonomous movement of the AMR
between the stations. Figure 15 shows the total distance

traveled by the AMR during its autonomous movement
between all stations. In Figure 16, the arrival time spent
by AMR during autonomous movement with different local
planners between stations is shown. Figure 17 shows the total
time spent by the AMR during its autonomous movement
between all stations.

According to Table 3 in Section V, the graphs in Figure 15
and Figure 17 were obtained. When we look at the graph
in Figure 15, it is seen that the shortest distance in total
is 52.40 m, using the DWA local planner algorithm, while
moving to 6 different stations. On the other hand, it is
seen that the longest distance is 58.58 m using TEB local
planner algorithm. When we look at Figure 17, it is seen
that the shortest time in total for the movement to 6 different
stations was completed at 163.20 seconds by using the DWA
Local planner algorithm. On the other hand, it is seen that
the longest time was completed at 216.56 seconds using
TEB local planner algorithm. Thus, it was calculated that
the DWA local planner was 10.55% more successful than
the TEB local planner and 2.33% more successful than the
Trajectory local planner in terms of the distance traveled to
all stations. In addition, it was calculated that it was 24.64%
more successful than the TEB local planner and 2.39% more
successful than the Trajectory local planner in terms of the
time it took to visit all stations.

In addition, it was observed that the shortest distance
between stations was 7.41m, taken in 24.99 seconds when
going from Station-2 to Station-3 using the DWA algorithm.
On the other hand, it was observed that the longest distance
between stations was 10.88m, taken in 45 seconds while
going fromHome to Station-2 with the TEB algorithm.When
this situation, which has the same distances in appearance,
was examined, it was seen that the DWA algorithm calculates
shorter distances than the TEB algorithm.

In this study, a novel design based on ROS was made.
Thanks to this interface, which has ROS connections in the
background, AMR tracking was easily performed. The time
and distances of the Local path-planning algorithms to reach
the target were compared. Thanks to the developed interface
such situations can be followed and controlled:

Thanks to the developed interface such situations can be
followed and controlled;

• Instantaneous position and orientation of the AMR,
• Autonomous and manual control of AMR,
• Visualization of the locations of the stations as coordi-
nates and image,
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• Assigning tasks to determined points autonomously,
• How much time and distance travelled while moving
between these stations,

• Which path planning algorithm is used,
• How accurately does it dock when it reaches the desired
point?

By transferring the map of the environment to be studied
to the GUI, the mentioned studies can be tried quickly and
inexpensively. Given the above, we believe that this study is
both academically new and will industrially beneficial.

On the other hand, when we look at the studies conducted
in world-renowned academic platforms such as IEEE Xplore,
ScienceDirect, Scopus and Web of Science in recent years,
very few and basic level interface design studies have been
carried out on ROS-based mobile robots. In this respect, it is
thought that the interface study will be the first in its field and
will contribute to the literature.

In future studies, it is planned to compare path plan-
ning algorithms in which meta-heuristic-based algorithms
are used, unlike traditional algorithms. In addition, it is
considered that the studies will be tested in the field in real
time.
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