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Harvester Group Corporative Navigation Method Based on
Leader — Follower Structure

BAI Xiaoping WANG Zhuo HU Jingtao GAO Lei XIONG Feng
(Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract; With the improvement of the farm mechanization level, more ° corporate’ style farming
emerged. For example, more than one harvester collaborated with each other to complete the task of
harvesting operations. The new ° corporate’ style farming created several new challenges for the
agricultural machinery navigation, and the group navigation was the trend of the development of
agricultural machinery navigation technology. Group collaborative navigation control is the critical
technical problem to be resolved. In order to solve this problem, a collaborative navigation control method
based on the leader —follower structure was proposed. Firstly, the harvester group based on master —slave
structure was introduced, and a kinematics model of harvester group was established on the basis of
kinematics analysis. Secondly, a formation keeping control law and a path following control law were
designed on the basis of feedback linearization and sliding mode control theory. Finally, in order to verify
the effectiveness of the proposed model and method, the formation experiments were carried out. When
the leader and follower ran at speed of 1.0 m/s, the average error of the leader and follower were
respectively 5. 81 cm and 5. 93 cm. The experimental results showed that the average navigation errors of
the harvester group were similar to the average navigation error of a single farm machinery, and the
proposed method could meet the harvester navigation demand.

Key words: harvester group; leader — follower structure ; collaborative control; path following; formation
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Fig.4 Overall block diagram of collaborative navigation controller design based on leader — follower structure
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