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Research progress of key technologies of agricultural manipulators

ZHAO Yu, FANG Guoai, LI Yongguo
( College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Agricultural manipulators are of great significance to realize agricultural modernization. In recent years,
with the rapid development of sensing technology, computer vision and motion control technology, agricultural manipulators
have gradually developed in the direction of intelligence, autonomy and multi-function. This paper summarizes the research
status and main structures of agricultural manipulators. Based on the complexity of the operating environment of agricultural
manipulators and the diversity and difference of the operating objects, the key technologies of agricultural manipulators are
summarized as end-effector design, sensing and perception technology, vision technology and motion control technology.
The types of end effectors are further classified and summarized, and the research status of different end effectors is ana-
lyzed. The target recognition and positioning technologies in the field of agricultural manipulators at this stage are analyzed
and summarized. The sensing technologies in the field of agricultural manipulators are systematically summarized. The oper-
ation control process of agricultural manipulators is reviewed. Finally, the existing problems of current agricultural manipu-
lators are discussed, and the future research of agricultural manipulators is prospected.
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Fig.1 The structures of two types of agricultural manipulators
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Fig.2 Some typical applications of two types of agricultural manipulators
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Table 1 Algorithm improvements for real-world scenarios
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Table 2 Scenarios and effects of camera positioning methods with different depths
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