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Trajectory Tracking Method Based on Two-Step Pure Pursuit

Heading Calibration Model for Agricultural Vehicle

CHEN Kang' ,ZHOU Zhifeng' ,WANG Yongquan®, CHEN Ning'

(1. School of Mechanical Engineering,Shanghai University of Engineering Science , Shanghai 201600, China
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Abstract; On the basis of pure pursuit algorithm analysis published or used in recently years, a model of two-step pure

pursuit course correction algorithm was designed, vehicle heading angle was corrected, thereby reducing the lateral error

of the vehicle body. The simulation results under Matlab show that the algorithm is more accurate than the pure pursuit

algorithm, and the maximum error and standard deviation are all reduced. In the four-wheel electric car, a set of

hydraulic system and a set of satellite receiving systems were built, and the algorithm field test was carried out to verify

the feasibility and effectiveness.

Key words : navigation control ; pure pursuit model ; two-step pure pursuit heading calibration model ;look-ahead distance ;

steering angle
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Figure 1  Vehicle tracking results when L=v « T
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Figure 2 Vehicle travel path when L =2y «+ T
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Figure 3  Vehicle tracking results when L =2y «+ T
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Figure 4 Tracking results of pure tracking model
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Table 1  Field experiments statistics results of two-step
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Figure 5 Results of two-step pure pursuit

pure pursuit heading calibration model

R R/ 6 S/ m RRRZE/m FrifEZE/m

heading calibration model

1 0.028 4 0.1120 0.021 6
2 0.026 3 0.0750 0.017 5
3 0.030 3 0.1050 0.021 7
S A e 4 0.024 3 0.1105 0.020 7
NG 5 0.028 2 0.093 8 0.020 2
6 0.026 5 0.097 6 0.021 4
7 0.026 8 0.099 6 0.0210
8 0.026 6 0.1215 0.022 1
9 0.027 0 0.090 1 0.019 7
10 0.0256 0.083 5 0.019 8
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Figure 6 Electric vehicles used for experiments



