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Development of Path Tracking Algorithm and Variable
Look Ahead Distance Algorithm to Improve the
Path-Following Performance of Autonomous Tracked
Platform for Agriculture
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Abstract: With the advent of the 4th industrial revolution, autonomous driving technology is being
commercialized in various industries. However, research on autonomous driving so far has focused on
platforms with wheel-type platform. Research on a tracked platform is at a relatively inadequate step.
Since the tracked platform has a different driving and steering method from the wheel-type platform,
the existing research cannot be applied as it is. Therefore, a path-tracking algorithm suitable for a
tracked platform is required. In this paper, we studied a path-tracking algorithm for a tracked platform
based on a GPS sensor. The existing Pure Pursuit algorithm was applied in consideration of the charac-
teristics of the tracked platform. And to compensate for “Cutting Corner”, which is a disadvantage of
the existing Pure Pursuit algorithm, an algorithm that changes the LAD according to the curvature of
the path was developed. In the existing pure pursuit algorithm that used a tracked platform to drive a
path including a right-angle turn, the RMS path error in the straight section was 0.1034 m and the
RMS error in the turning section was measured to be 0.2787 m. On the other hand, in the variable
LAD algorithm, the RMS path error in the straight section was 0.0987 m, and the RMS path error in
the turning section was measured to be 0.1396 m. In the turning section, the RMS path error was
reduced by 48.8971%. The validity of the algorithm was verified by measuring the path error by
tracking the path using a tracked robot platform.

Keywords: Tracked Vehicle, Agricultural Robot, Path Tracking

1. M

[ —

A AAA SR 421 A S-S stolshaA] Al (Artificial

Received : Mar. 10. 2022; Revised : Apr. 12. 2022; Accepted : Apr. 19. 2022

¥ This research was funded by Ministry of Agriculture, Food and Rural
Affairs (MAFRA), ‘Development of eco-friendly small and medium-
sized weeding robots for agricultural assistance in fields such as
soy (Project number : 321061-2) and is currently supported by the
publication grant

1. PhD Student, Autonomous Vehicle-Intelligent Robotics, Hongik
University, Seoul, Korea (rbgh0214, bongsai@mail.hongik.ac.kr)

2. Master Student, Autonomous Vehicle-Intelligent Robotics, Hongik
University, Seoul, Korea (gyehgur123@mail.hongik.ac.kr)

T Associate Professor, Corresponding author: Mechanical & System
Design Engineering, Hongik University, Seoul, Korea (hcmoon@
hongik.ac.kr)

Copyright©KROS

0] 237k FAS ARAEA 5ol FAbsRE QT
73] wB A 918 T ALY AT A
&) Folrjll

A7 9] Hok= 2 23 Hobe} 5717 Hohw Lol
A7) AT7E 15 3 Ghek, 2 Hoke] 45 LREAAY,
PP}, S LIDAR AIE o §35}0] 2 9.2 A e 7
YR WA A2 23 0] Ak Eglek. 1 Slof = AL
£ FFohs 598 FAUEY 23] ey T 2


https://crossmark.crossref.org/dialog/?doi=10.7746/jkros.2022.17.2.142&domain=http://jkros.org/&uri_scheme=http:&cm_version=v1.5

$UG FUAEY 42TY BRE R 45

9] 749-GPS 9]ol| = LiDAR S} 71|22 o] 8-3}o] 2q7S
AAdste] FaFE F71 A okl A& Tl 2 EFE o
Sk <A77 AT AlEOIHE Sgk FhlRle] A= F
TS % 2A| ool B3 AT At =e)o] A
- Ao A AT FHIS 5 A2 A F Tl
ok A 7L Y= ek ELE Q] A4 AsAke) frAlske]
FHRIB T} ThesiAl A 2 F=Fo et -5 Plo] 2185
AT} ol = Al Ee o] oA B Zlo] opd AA E
HE S o] 8ot AEFYS SIS

T3k 5] Foke] A9 ERE2 ¥ H E2vfopd v

F2 A (b o

=S SRE0 7Istels e Q= SR
o] #AFTAS] (X, Y, Z) ol $IXIF AL 7P gtk
ZSRF NNEFRF (X, V) Zp) = ZHFY] FAITACOG:
Center of Gravity)S 7|02 FaFth A= EA 0l A9
FATAE (2,y,2) 2

sk 2ol 918 A} 252 FAE)

=
(Xp Yp) HH = 3o 4wk
glom v=v,,0,,01" % F715H) Z14me] A4S FEde] W
7} glom w=[0,0,w]7 % E7|3) SeE] FIFA
WE) 7} p= [1,,0) 72 7P SO SEHE S o= [1,5,0]7
Z e 4 Qltk Wi 5y e} o
B9} 9|7} Q3 Sl A 313 0] -2 h=wolTh.

27)E 20|t FRHIEY Bl P 1 S )

©9] S5t 915 0] S Ao] o] g3fo] M3she =

oItk T At 915 A S0 e 3 2}

o 3] W ALE ol gsle] BeF 48l MY O T

3} o] 524 0.2 Aol gk, hil i Aol = BF] 7

A AR Aol MASH: B W&ol thaliE @
o)

LU, = R+ — R—E
2
B
v, Ri?
= =
v, B
R 2
_ B(1+14)
=500
Y
X
[Fig. 1] Free body diagram of a tracked platform
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[Fig. 3] Path tracking of the autonomous tracked platform
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[Fig. 7] Tracked platform used in the experiment

[Table 1] A specification table of tracked platform
Size HxL xW:600x 1150 x 900 mm
Weight |90 kg
Drive Speed |Max. 5 kph

Driving mode |Remote control & Autonomous Driving

Electric battery
Drive source |Li-ion 25.2 V/ 80 Ah, 2000 Wh * 1 EA
(Full Charging 29.5 V)

[Table 2] A specification table of ZED-FOP

. . RMS 30 ns
Accuracy of time pulse signal % P
Frequency of time pulse signal 0.25Hzto 10 MHz
Velocity accuracy 0.05 m/s
Dynamic heading accuracy 0.3 deg
Dynamics <4g
Operational limits Altitude 80,000 m
Velocity 500 m/s
. PVT 1.5 m CEP
Horizontal pos accuracy
RTK 0.0l m
Vertical pos accuracy RTK 0.0l m
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[Fig. 8] The trajectory of the platform according to the LAD 1 m
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[Fig. 9] The trajectory of the platform according to the LAD 2 m
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[Fig. 10] The trajectory of the platform according to the LAD 3 m
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[Fig. 11] The trajectory of the platform according to the LAD 4 m
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[Fig. 12] The trajectory of the platform according to the LAD 5 m
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[Fig. 14] Definition of path error
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[Fig. 15] Experimental results of path following algorithm and
variable LAD algorithm
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[Fig. 17] Right angle turning driving in an irregular environment
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