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Self-tuning Model Control Method for Farm Machine Navigation

Bai Xiaoping'? Hu Jingtao'> Gao Lei'? Li Taochang'? Liu Xiaoguang'
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2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to improve the precision of path tracking, a self-tuning model control method for farm
machine navigation was presented. The thought of the two-level control was induced to design the
navigation controller. As the first level controller, the nonlinear kinematics model and feedback
linearization theory were used to design the control law, and counting formula of the system controlling
quantity was given. In order to solve the imprecision problem of the nonlinear kinematics and improve the
stability of the navigation system, a second level controller was needed. As the second level controller,
the fuzzy controller used the fuzzy control method to adjust system control quantity of model controller
online and adaptively. The results of the path tracking experiment for the agricultural machine showed
that the control method kept the advantages of model controller for tracking the straight and solved the
problems of model controller in a curved path tracking. When it ran at the speed of 1.0 m/s, the
maximum lateral deviation of straight path tracking was less than 0.064 9 m, the maximum lateral
deviation of curved path traced was less than 0. 185 7 m.
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IR BRI 25 R a2k 2 3R 3 iR,

X B S g 45 R, B RE AR R 4 ] 5 Tk i) 4 ) (B
V- 25 i 25 A v 22 M die R i 22 24 5 A R A ] O 1 R
AAH TR, 2R WY R T AR 7R 4 ) 5 vk R BT R 4 o
T3 VETE HLZR AR B 5 T AR U0 A, L kI AR R R A
KA 2E/NF 7 em,
4.3.2 [k AR IR iR

SR FH R 7R 42 1] Oy 0k R AT 0 R B AR R S
5,3 WL B Rk AR S 1 B IR N AR B i o A v
LT RS N 11 TR .

x2 BRERRAFERERRBRIREZTER

Tab.2 Statistical result of lateral tracking error

for model control method m
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Tab.4 Lateral tracking error statistical result for
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