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Path Tracking Algorithm of Agricultural Vehicle Based on
Two Stages Pure Tracking Model

XTAO Shide JIANG Haifeng DU Jinlan WANG Yihan MENG Xiangyin XIONG Ying
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; In order to realize the automatic navigation of agricultural vehicles, ultra wide band (UWB)
wireless positioning technology was used to obtain the current position of the vehicle in real time, and the
path tracking research was carried out. In view of the inconsistency between the theoretical steering
motion model and the actual steering motion model caused by factors such as the vehicle’s own
processing, assembly errors and tire sideslip, in order to improve the control accuracy, the vehicle’s
steering motion model was identified based on the least squares method, and the turning motion models at
different linear speeds were obtained. At the same time, in order to solve the problem that some of the
control variables calculated by the conventional pure tracking algorithm cannot make the vehicle steering
system respond, resulting in the decline of the path tracking accuracy, a two-stage pure tracking
algorithm considering lateral deviation and lateral deflection angle was proposed. And the strategy of
hysteresis switching of setting transition lag was proposed for how to switch between the two stages. The
“S” type path tracking test in the simulation environment showed that when the driving speed was
0.6 m/s, the average lateral deviation of the pure tracking algorithm with a fixed look-ahead distance was
0.523 8 m, and the two-stage pure tracking algorithm was 0.361 6 m, and its tracking accuracy was
improved by 30. 9% , which had better path tracking performance than that of the pure tracking algorithm
with fixed look-ahead distance. The hysteresis switching stratege was adopted to reduce the two stages
mutation rate from 2. 18% to 1. 16% , and the suppression effect was improved by 46. 8% .
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ARG A A 8 LB B RS RE E G,
Vg LA A I A BB s o B0, A B2 B R S B
1717 5K Bl 2 0 56 BB AR B B o AR L R g A T A P
e 2 R .

(e — 7,
re [ R ) e |
Wi | 4EiE Ly
g d
d 2 =
d.p Bree [Ro| 230 [ WA s
N I§ i 71 TS
(R SANE Lty
B2 AR BB R e 45 ) e 3

Fig.2 Path tracking system control principle
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Tab.2 Turning radius R under different v and » conditions m
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