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System Design of an Intelligent Weeding Robot Based on Machine Vision for Weed Recognition

Hu Juntao
School of Electronics and Control Engineering, North China Institute of Aerospace Engineering, Langfang, Hebei 065000, China

Abstract: In response to the serious challenges of low efficiency, severe chemical residues, and high labor costs in traditional
agricultural weeding methods, the construction of an intelligent weeding robot system based on machine vision has become an
inevitable trend in the development of modern agricultural equipment. This paper provides an in-depth analysis of the weed
recognition mechanism of machine vision in complex field environments and proposes an adaptive recognition architecture
integrating multispectral imaging and deep convolutional neural networks. By optimizing image preprocessing algorithms, the
system enhances feature extraction capability, uses an improved object detection model to accurately distinguish crops from
weeds, and designs a robotic arm execution strategy based on real-time path planning. The study focuses on solving key
technical problems such as illumination variation, leaf occlusion, and background noise interference, thereby significantly
improving recognition accuracy and operational robustness. Experimental results show that the proposed design effectively
reduces pesticide use and realizes non-contact precision weeding, providing a technically feasible path with both theoretical
support and practical value for automated operations in smart agriculture.
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