DEri=

=i 21-46-11-36 The Journal of Korean Institute of Communications and Information Sciences *21-11 Vol.46 No.11
https://doi.org/10.7840/kics.2021.46.11.2078

ZHaFE) EdEY AR 35S AT 4 7
ARSI g
Ao 9 AT kR E 3 PAE. AAA. TG F A

d
f
f-
o]
o

2

Development of Boundary Detection Methods Based on Images
for Path Following of Autonomous Tractor
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ABSTRACT

This paper proposes the autonomous traveling methodology of tractors based on an image recognition unlike
existing GNSS-based tractor studies. Among the branches of LaneNet, which is a CNN-based lane detection
model, we have developed a model that can be used in special agricultural work environments such as paddy
or dry fields by modifying it to use only a part considering to the purpose. Image datasets for tillagefuntilled
boundaries in the fields required for learning were collected directly, and the working boundaries between
tilled/untilled areas using the learned model were detected. The steering angle to keep the distance between the
boundary and the reference line was calculated so that the tractor can autonomously travel using the detected
boundary line. The calculated steering angle was transmitted to the tractor in real time through CAN
communication and used it for steering control of the tractor. As a result of performing steering control for
the straight section based on the proposed model, it was confirmed that autonomous traveling was possible
with an error of up to £9.51cm.
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Fig. 2. RGB camera mounted on the front side of a

tractor
_I Sperry
| angle
.C.su\el.s \l Computer — Tractar [ ) .
J P I contraller
_I’ Gear |
srate
S8 3. Azs A
Fig. 3. System Schematic Diagram
Tracing Line Detection Swaning Argle Evtmaton \
" LaneNet 1 ] - Py
frames. (line) . Transmission
”v
Overlay 1 T
T Line fitting Steering Angle
Ouerlaid image

38 4. AAZ FEA AF 237 Ale] Az
Fig. 4. Real-time line detection and tractor control system
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