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Abstract; The automatic navigation technology of agricultural machinery is the basis for the
implementation of precision agriculture, which can effectively reduce the labor intensity of agricultural
machinery operators, improve the operation accuracy and efficiency. The classic automatic navigation of
agricultural machinery includes three key technologies: positioning and attitude measurement, path
planning and motion control. Based on the global navigation satellite system, the inertial navigation
system, the machine vision navigation system and the multi-sensor data fusion algorithms, the methods of
agricultural machinery positioning and attitude measurement were introduced firstly, and then the global
path and local path planning algorithms in the agricultural machinery automatic navigation system were
summarized, and the kinematic models, control methods and actuators for steering and braking were
analyzed on agricultural machinery. With the development of information technology, the intelligent
navigation technology of agricultural machinery had attracted more and more attention. Ensuring the safety
of operation and improving the efficiency of cooperation were the key technologies of intelligent navigation
of agricultural machinery different from traditional automatic navigation. LiDAR and RGB camera were
taking as examples, the autonomous obstacle avoidance technology of agricultural machinery was
analyzed, and the cooperative operation technology of multiple agricultural machinery was expounded,
including cooperative mode, the perspectives of communication technology, cooperative controlling and
remote management platform respectively. Finally, the future development direction of intelligent
navigation technology for agricultural machinery was prospected with the specific example of “Hands Free
Hectare” and smart agriculture.
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Tab.1 Heading measurement methods based on GNSS
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Tab.2 Comparison of characteristics of three kinds

of gyroscopes
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Tab.3 Comparison of characteristics of three kinds of SINS
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Tab.4 Characteristics of crop row detection methods
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Tab.5 Multi-sensor fusion level
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Tab.6 Characteristics of three kinds of sensors
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Tab.7 Characteristics of multisensor fusion algorithm
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Tab.8 Comparison of fusion algorithms
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Tab.9 Comparison of global path planning algorithms
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Tab.10 Comparison of local path planning algorithms
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Tab.11 Comparison of kinematic model of
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Tab.12 Comparison of control method characteristics
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Tab.13 Comparison of steering control system
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Tab.14 Performance analysis of farmland environmental sensors
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Tab.15 Classification and comparison of LiDAR
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Tab. 16 Filtering algorithms for smoothing point cloud
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Tab.17 Segmentation algorithms for removing outlier

of point cloud
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Tab.18 Clustering algorithms of point cloud
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Tab.19 Artificial characteristics of point cloud clusters
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Tab.20 Advantages and disadvantages of three

camera devices
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Tab.21 Advantages and disadvantages of main obstacle detection methods
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Fig.2 Schematic of multi machine cooperative

navigation system
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Tab.22 Comparison of task allocation methods
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