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Development of ROS-based Path Navigation System of
Autonomous Driving Robot using RFID and LiDAR Sensor
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Abstract

This paper proposes a ROS-based path navigation system for autonomous robots using RFID and LiDAR sensors.
In agricultural sites where manpower shortages are intensifying, crop transportation work causes injuries to workers
due to increased physical fatigue and physical burden. Accordingly, while the need for an automated machine is
emerging, the existing rail-based transport robot system has limitations such as limited path navigation due to a fixed
route and lack of ability to cope with obstacles. Therefore, this paper proposes an autonomous driving system using
RFID and LiDAR sensors to improve these limitations and to efficient route movement. The experiment results show
that the propose system can provide the flexible route movement by setting flexible destinations using RFID tags and
detecting obstacles using the LiDAR sensor.
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autonomous driving, RFID, ROS, agricultural automation
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Table 1. Experiment environment
Component Specification
0S Ubuntu 18.04 LTS
cPU Intel(R) Core(TM) i7-10700KF CPU
@ 3.80GHz
RAM 32GB
GPU NVIDIA GeForce RTX 3060
Robot Model TurtleBot3 Burger

SBC Raspberry Pi 4
Ubuntu 18.04 LTS Server on

SBC OS Raspbian Buster
ROS Version ROS2 Dashing
Sensors LDS-02, MFRC522
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Table 2. Comparison of destination travel time after

avoiding obstacl

Learning
Before DQN After DQN

status , )

) learning learning
Distance

10m 38sec 20sec

20m 1min 37sec

30m 1min 36sec imin
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Fig. 7. Leamning outcomes for dynamic and
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Table 3. Comparative evaluation by function

static obstacles

1710 1810

. Bvaliiation’ criteria Obstacle avoidance Flesl e moving Object following
Evaluation system obstacle avoidance
Jong-Sil Kim and Eung-Kon Kim [8] 0 0 0
Jongsil Kim, Yeong-Tae Ju and Eung-Kon Kim [9] ) N/A N/A
Jisu Han, Ji-Yoon Park, Chae-won Kim, Sang-soo
Park and Hieonn Kim [10] O NA O
Heonmoo Kim and Yosoon Choi [11] 0 N/A N/A
Sang-Hon and Yong-Ju Song [12] 0 O O
Taek-Su Kim, Youn-Gon Kim, Hyeon-Woo Jeong,
Young-Jun Kim and Yong-Wook Park [13] N/A N/A NA
Proposed system 0 0 0
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