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Design and Experiment of Dual-steering Control System
Based on Active Disturbance Rejection Control
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Abstract; To enhance the field turning efficiency of agricultural robot tractors, a dual-steering control
system based on active disturbance rejection control was developed for the agricultural robot tractor. The
system was designed to meet the agricultural technology requirements and driving environment. The
composition and main technical parameters of the agricultural robot tractor were determined, and the
hardware system was assembled, and the component selection was made. A 4-degree-of-freedom
dynamics model of the agricultural robot tractor was established, and the state space equation of the
turning efficiency was determined. A dual-steering control strategy based on active disturbance rejection
control was proposed, and a Simulink dynamic simulation model was established, and the turning
simulation was carried out. The simulation results indicated that the angular velocity of the active
disturbance rejection dual-steering control model was 0. 241 rad/s, the turning radius was 1. 96 m, and
the disturbance recovery time was 1.04 s. Compared with the Ackermann turning control model, the
active disturbance rejection dual-steering control model had a larger angular velocity, smaller turning
radius, and faster recovery time. The field experimental results showed that the average lateral
displacement of the agricultural robot tractor was 18. 5 cm, the slip rate was 4. 84% , and the small-radius
turning test showed that the turning radius of the double turning control agricultural robot tractor was
reduced by about 0. 60 m and 0.57 m compared with that of the Ackermann turning control, and the
average turning time was reduced by 4.70 s and 3.41 s. In the large-radius turning test, the turning
radius of the double turning control agricultural robot tractor was reduced by about 0.52 m and 0.49 m
compared with that of the Ackermann turning control, and the average turning time was reduced by 10. 27 s
and 8.22 s.
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Fig. 1 Composition of plant phenotype robot chassis
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Tab.1 Main technical parameters of robot chassis
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Fig.2 Robot chassis walking control system
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Fig.3 Schematic of chassis dynamics model
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Tab.2 Results of straight offset test cm
4 m 8 m 12 m 16 m 20 m 1 #%
75 R . . . X
(A o1 & (A o & o & i)
1 23.1 26.9 29.5 32.8 36.6 16.6
2 17.0 13.7 10.3 7.5 5.1 -14.9
3 23.7 27.5 31. 4 35.4 39.7 19.7
4 24. 1 28.5 32.2 36.7 41.1 21.1
5 16.1 12.3 8.1 4.0 -0.2 -20.2
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Tab.3 Results of slip rate test

T LB /m  HRBHERE/m WXL
1 16. 84 17.59 4.30
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Tab.4 Comparison of large radius test results
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Tab.5 Comparison of small radius test results
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