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Header Height Control Strategy of Harvester Based on
Robust Feedback Linearization
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(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education, Jiangsu University
Zhenjiang 212013, China)

Abstract: In the operation of grain combine harvester, the height control of header is particularly
important. Effective header height control helps to improve the stability of feeding amount and reduce the
working load fluctuation of each link of the whole machine. A kind of header height control strategy based
on robust feedback linearization was introduced, which made the header follow the ground fluctuation to
adjust the pitch control, so as to achieve the purpose of consistent stubble height. Firstly, the
mathematical model of the system was established based on the analysis of the structure and dynamics of
the header, and the approximate condition of sinusoidal angle reduction was selected to linearize the
multi-variable complex nonlinear system into a typical nonlinear system. The traditional feedback
linearization control was analyzed, and the controllable affine model building method was studied. The
reason that it lacked of robustness due to its high dependence on the identification accuracy of the system
was obtained. Furthermore, based on the integrated robust optimal design (IROD) controller, the robust
feedback linearization ( RFL) was proposed, which stabilized the system by constructing the sensitivity
equation and selecting the gain; furthermore, the robust feedback linearization was proposed according to
the current parameters of hydraulic output, the controller was designed for the output of robust feedback
linearization control system. In the contrast simulation experiment, the traditional PID control was
compared with the proposed robust feedback linearization control. The height error under the robust
feedback linearization control was smaller than that of the traditional PID control under the conditions of
different driving speeds, sinusoidal amplitude and terrain period; and the robust feedback linearization
was realized under the measured conditions of three different driving speeds on rolling ground. Therefore

compared with the traditional PID control, the robust feedback linearization controller had higher steady-
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state accuracy and improved the consistency of stubble.

Key words: combine harvester; header height; integrated robust optimal design; robust feedback

linearization
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