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Abstract

The waypoint following logic is developed and it is incorporated into ROS publish and subscribe block for 2 wheel mobile platform. Firstly, the

waypoint follower in mobile robotics simulation toolbox in simulink is introduced. On the other side of research, platform can be moved through

ROS connection. In this presentation, the development of waypoint following logic is experimented with the real mobile robot with ROS connection.

Index Terms—Waypoint following logic, ROS connection, Modified pure pursuit method, Coordinates change.

I . Introduction

New models are often encountered in the agricultural, protection,
and precision sectors. Computers, artificial intelligence, and big data
technologies have been used to develop intelligent farming systems,
particularly for farming robots [1]. A recursive technique was applied
to the path-tracking problem of the differential-type model by
composing a chained form of the system [2]. Pure pursuit is
previously studied in [3]. This paper introduces a modified pure
pursuit algorithm recently introduced by MathWorks. First of all, the
ROS installed at Laptop 1 is connected into the mobile platform which
results in the host laptop. Secondly, the MATLAB/Simulink installed
at Laptop 2 is connected into the ROS laptop 2 which results in test
node. Finally, the mobile platform is controlled by Laptop 2 through

the paper.
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Fig. 1. ROS (Laptop 1) and MATLAB Connection into 4 wheel

mobile platform

II. Method

The waypoint following logic is represented by the waypoint is set
up on the Fig. 1. In the right side of MATLAB laptop in Fig. 1, the
modified pure pursuit algorithm is designed to pursue the
predetermined waypoints. In MATLAB laptop, the generated linear
v(t) and angular w(t) is sent to the ROS publish block. The pure

pursuit method is applied to our mobile robot given as Here,
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Fig. 2. Pure pursuit method description

we used that the distance between the rear wheel and the target
point is 1d. First of all, the experiment is conducted via pure pursuit
method. Secondly, the revised input is generated through transfer
estimation model. The experiment was implemented after scanning
obstacles in the Chungbuk National University. We used the distance

between the rear wheel and the target point, namely look ahead

distance ld, then we obtain

lq R

sin(2a) - sin(90 — «)

(1

The detailed calculated heading angle is described in [4].
The avoidance trajectory is plotted and pure pursuit was
implemented by taking start point and end point of the map. Fig. 3

explains that the platform takes a path that avoids a setting obstacle.

Fig. 3. Obstacle avoidance experiment within Lab in Chungbuk

National University.

II. Conclusion

In summary, this study demonstrated the successful
implementation of a modified pure—pursuit waypoint following with
ROS publish and subscribe block using MATLAB/Simulink. Firstly,
the waypoint following logic is introduced. Based on the system

design, ROS publish and subscribe block is incorporated into

waypoint logic. In the future, the interface will be implemented for the
4 wheel independent steering system. Furthermore, the output
feedback control is applied to the real experiment using open loop
experiment by achieving angular velocity, input and heading angle

output.

ACKNOWLEDGMENT

This work was partly supported by the MSIT (Ministry of
Science and ICT), Korea, under the Grand Information
Technology Research Center support program (IITP-2024-
2020-0-01462, 33%) supervised by the IITP (Institute for
Information & communications Technology Planning &
Evaluation). This work was partly supported by Basic
Science Research Program through the National Research
Foundation of Korea (NRF) funded by the Ministry of
Education (No. 2020R1A6A1A12047945, 34%). This work
was partly supported by the National Research Foundation
of Korea (NRF) grant funded by the Korea government

(MSIT) (No. 2019R1A2C1006167, 33%).

#Corresponding author: Choi Seong Gon(choisg@cbnu.ac.kr)

REFERENCES

[1] Kang D. H., Lee, S. Y., Kim, J. K., Park, M. J., Son, J. K.
amd Yum, S. W., " Development of an automatic grafting
robot for fruit vegetables using image recognition," The
Korean Society for Bio-Environment Control, Vol. 28, No.
4, pp. 322-327, 2019.

[2] Heonjong Y., Kyronhwan L., Tean C., " Development of
the path following platform for a unicycle-type mobile
robot in the indoor environment based on state flow

method “, Korean Society of Agricultural Machine ,2020.

[3] Samuel, M., Hussein, M. and Mohamad, M. B., “A review
of some pure-pursuit based path tracking techniques for
control of autonomous vehicle,” International Journal of

Computer Applications, Vol. 135, No. 1, pp. 35-38, 2016.

[4] Wego robotics, “Pure pursuit”, reference url:
https://m.blog.naver.com/rich0812/22592223219 , 2021.


https://m.blog.naver.com/rich0812/22592223219

