Open Access Library Journal
2025, Volume 12, e14494
ISSN Online: 2333-9721

ISSN Print: 2333-9705

Structural Design and Analysis

of Slope Weeding Robot

Mingle Wang

School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, China

Email: 2667868288@qq.com

How to cite this paper: Wang, M.L. (2025)
Structural Design and Analysis of Slope
Weeding Robot. Open Access Library
Journal, 12: e14494.
https://doi.org/10.4236/0alib.1114494

Received: October 24, 2025
Accepted: November 21, 2025
Published: November 24, 2025

Copyright © 2025 by author(s) and Open
Access Library Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

Abstract

With the development of The Times, urban greening has become a very im-
portant indicator. Weeding robots are also gradually entering the greening in-
dustry. However, when weeding on slopes, they still face difficulties such as easy
slipping during slope operations, low operation safety, and low weeding effi-
ciency. This paper analyzes the structure of the weeding robot by using the op-
eration demand decomposition method and idealized models to address prob-
lems such as easy slipping on slopes, low operation safety, and difficulty in weed-
ing. It also optimizes the design of related structures to break through terrain
limitations and achieve precise weeding. In the hardware design of the slope
weeding robot, the walking system adopts a multi-wheel independent suspen-
sion structure to enhance the passability of the weeding machine. In the overall
layout, the center of gravity is lowered in advance to enable it to run on slopes
and maintain the stability of the vehicle body. When choosing weeding tools,
a high-speed rotating grass cutting line structure is adopted, which has a higher
weeding efficiency and causes less damage to the environment. The energy source
is mainly high-capacity lithium batteries, which can meet the single-charge bat-
tery life of 4 to 8 hours.
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