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Fig.1 Block diagram of harvester automatic navigation system
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Fig.2 Flow chart of pre—adaptive path tracking model
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Fig.4 Schematic diagram of prediction module
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Fig.5 Pre-adaptive path tracking model and fuzzy pure pursuit model
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Table 2 Statistical result of lateral error of pre—adaptive path tracking model
F5 1 2 3 4 5 6 7 8 9 10 11 12 4 (m)
BRRKREZEME (m) 062 119 092 042 059 045 145 167 209 1.08 132 142 1.19
EHAREM (m) 019 046 033 019 034 026 08 1.06 1.73 061 054 042 0.63
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RAC navigation system of harvester based on
pre—adaptive path tracking model

Zhang Wenli' , Guo Yu' , Chen Kaizhen' , Wei Liguoz, Yuan Yanwei*™

(1. Department of Informatics, Beijing University of Technology, Beijing 100124, China;
2. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China )

Abstract: [ Purpose ] This paper presents a fuzzy pure tracking model to solve the problems
of large tracking error and slow response speed of tractors, by analyzing the actual working
environment and working characteristics of the harvester. The predictive control theory and the
fuzzy pure tracking model are merged to design and implement a pre adaptive path tracking model.
[ Method ] The model uses fuzzy control theory to dynamically adjust the parameters according
to the movement situation, and the forward—looking distance parameter in the pure tracking
model is replaced by the original fixed value with the adaptive variation according to the tracking
error, so as to meet the tracking requirements of agricultural machinery in the complex farmland
environment. Considering the problem that the dynamic adjustment of parameters cannot take effect
immediately, the model adopts predictive control theory. The built—in harvester kinematics model
predicts the tracking results before tracking occurs, corrects the tracking amount in advance, and
improves the tracking accuracy. The Matlab + Simulink platform was used to simulate and actually
test the RAC navigation system of the harvester based on the pre—adaptive path tracking model.
[ Result/Conclusion ] The results showed that the tracking error of the improved navigation
system was 91.9% lower than that of the agricultural navigation system based on the fuzzy pure
tracking model. By deploying the navigation system on the harvester equipped with a RAC satellite
receiver, the tracking error at the speed of 3 km/h is 0.63 m on average, which meets the
requirements of automatic operation of low—cost harvesters.

Key words: harvester navigation; path tracking; fuzzy pure pursuit model; predictive control theory
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