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Abstract: Aiming at the severe threat posed by weeds growing in farmland to grain production, as well as the environmental hazards
caused by chemical weeding technologies, this paper systematically reviews the development course of field weeding machinery,
which has evolved through four stages: traditional farm tools, animal-powered traction, motorized intertillage, and intelligent precision
weeding.At present, intelligent weeding technologies have established a core framework of "precision identification — variable
operation”, and remarkable progress has been achieved in image recognition, automatic control and multi-machine coordination.
Nevertheless, multiple bottlenecks persist in practical application, including unstable technical performance, high hardware costs, poor
adaptability to agronomic requirements, and an incomplete industrial service system.Accordingly, this paper proposes development
approaches such as multi-modal sensing fusion, edge computing optimization, localization production of core components, modular
design, and in-depth integration of agricultural machinery and agronomy, to advance intelligent weeding equipment toward high
efficiency, precision, environmental friendliness and practicality. The study demonstrates that intelligent weeders are gradually
emerging as vital technical equipment to replace chemical weeding and facilitate sustainable agricultural development. In the future,
greater efforts are needed to boost interdisciplinary collaborative innovation and standardization construction, so as to accelerate their
large-scale popularization and application.
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