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Comparison between Fuzzy and Adaptive Controls for Automatic

Steering of Agricultural Tractors
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Automatic guidance of farm tractors would improve productivity by reducing operator fatigue and
increasing machine performance.

To control tractors within + 5cm of the desired path, fuzzy and adaptive steering controllers were
developed to evaluate their characteristics and performance. Two input variables were position and yaw
errors, and a steering command was fed to tractor model as controller output. Trapezoidal membership
functions were used in the fuzzy controller, and a minimum-variance adaptive controller was impleme-
nted into the 2-DOF discrete-time input-output model. For unit-step and composite paths, a dynamic
tractor simulator was used to test the controllers developed.

The results showed that both controllers could control the tractor within + 5cm error from the defi-
ned path and the position error of tractor by fuzzy controller was the bigger of the two. Through simula-
tions, the output of self-tuning adaptive controller was relatively smooth, but the fuzzy controller was
very sensitive by the change of gain and the shape of membership functions. Contrarily, modeling pro-
cedure of the fuzzy controller was simple, but the adaptive controller had very complex procedure of
design and showed that control performance was affected greatly by the order of its model.

F 9 £o}(Key Words) | EHE(Tractor), %A 9J(Steering Control), 3 A A o}(Fuzzy Control), -3
A o}(Adaptive Control), A7} 'd (Self-Tuning)
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Table 1. Linguistic expressions for input va-

riables

Expression
) LT CT RT
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Position error & .
LefT | CenTer { RighT

vaw-angle error

LT CcT RT

0 50 100
Position error
Yaw-angle error

Fig. 1. General shape of membership functions
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Fig. 2. Method of fuzzy inference by position

and yaw-angle errors.
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Fig. 9. Steering outputs of the controllers in the

composite path.
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