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Improved Algorithm of Pure Pursuit Model
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(1. College of Mechanical Engineering, Shanghai University of Engineering Science , Shanghai 201620, China;
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Abstract:In order to improve the accuracy of agricultural machinery automatic navigation control system, according to

the characteristics of pure tracking model and agricultural machinery kinematics model, an improved algorithm of pure

pursuit model was proposed. On the basis of analytical focus tracking error model algorithm principle, it pointed out that

pure heading angle tracking model error came mainly from the heading angle and the steering angle. The algorithm could

calibrate the vehicle’s heading angle and steering angle, and could reduce the lateral error when the vehicle tracking

path planning. According to the algorithm derivation and electronically controlled hydraulic valve performance and other

factors, visibility distance should be L=3 # v * T to achieve better tracking results. Matlab simulation results show that

the algorithm is more accurate than pure tracking algorithm by improving 30.24% , and the maximum error is reduced by

4cm, also the standard deviation decreases.
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Figure 1  Analytic geometry of pure pursuit model
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Figure 2 Simplified analysis of two-
wheeled vehicle kinematic model
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Figure 3 Vehicle path tracking map of

pure pursuit algorithm
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Figure 4 Vehicle path tracking map of

improved pure pursuit algorithm
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Table 1 Pure lateral error statistics of
pure pursuit algorithm
RIS REL SFA{E/m R/ m FrifE2E/m
1 0. 0286 0.1186 0.0229
2 0. 0256 0.0923 0.0213
3 0.0246 0.0978 0.0198
4 0.0267 0.1124 0.0228
5 0.0278 0.0836 0.0193
6 0.0307 0.1070 0.0233
7 0.0292 0.1135 0.0222
8 0.0293 0. 1062 0.0211
9 0.0313 0.1105 0.0221
10 0.0289 0.0999 0.0213
NS5 0.02827 0.10418 0.02161
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Figure 5 Tracking error chart of
pure pursuit algorithm
0.06
0.04
0.02
£ 0
H
oK
e
% 0.02
-0.04
-0.06

0 50 100 150 200 250 300 350
TR R R /m
B 6 shib SRt kR IRk £ B
Figure 6 Tracking error chart of improved
pure pursuit algorithm
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Table 2 Pure lateral error statistics of

improved pure pursuit algorithm

IS AL SFEIE/m RKIRZE/m FrifEZE/m
1 0.0204 0.0603 0.0145
2 0.0166 0.0581 0.0142
3 0.0185 0.0727 0.0168
4 0.0177 0.0630 0.0143
5 0.0189 0.0723 0.0145
6 0.0255 0.0742 0.0187
7 0.0222 0.0739 0.0152
8 0.0146 0.0433 0.0103
9 0.0242 0.0714 0.0184

10 0.0186 0.0566 0.0136
- 0.01972 0.06458 0.01505
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Figure 7 Long distance and large initial error on

tracking error chart of pure pursuit algorithm
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