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YOLOvVS and LiDAR-based Autonomous Driving System for
Agricultural Produce Transportation in the Cultivation
Environment of Rubus Coreanus
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Abstract

The continuous decrease in the number of farming households and the aging population have a significant impact
on agricultural productivity. In response to these challenges, the need for the development of agricultural robots is
being emphasized. Considering the unique environmental conditions of rubus coreanus farming, such as steep hills and
narrow paths, the development of specialized agricultural robots is required. Therefore, this paper proposes an
autonomous driving system optimized for the rubus coreanus farming environment, utilizing LiDAR sensors and
real-time object detection technology based on YOLOvS. The proposed system allows the robot to be moved to its
destination through user key inputs, effectively maintaining a safe distance from predetermined obstacles along the
path. The experimental results showed an average error of about 0.038 meters in the distance maintenance test and
an average error of about 5.7252% in the location accuracy test. These results demonstrate smooth autonomous
driving in narrow paths, similar to those found in rubus coreanus farming.
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Fig. 1. Rubus coreanus cultivation environment
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Table 3. Position and orientation coordinates

Position & Target point

orientation a b G
X 0.1057861 1.9142286 0.9023067
y -0.0205037 | -0.3593802 | -0.5280922
z -0.0308275 | -0.9907958 | 0.9997763
w 0.9995247 0.1353643 0.0211472
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Table 4. Autonomous driving experiment results

Keep distance error Location
Test (m) accuracy
(Set distance = 1m) error (%)
a—>b 0.037 6.1048
b—>a 0.029 5.3356
a—>c 0.037 6.4017
c—>b 0.044 55126
b—>c 0.043 5.7001
c—>a 0.036 6.2112
a—>b 0.044 6.1949
b—>a 0.031 55128
a—>c 0.040 5.3652
c—>a 0.037 49131
average 0.038 5.7252
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