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An Environment Modeling Method for
Mountain Mobile Robots Based on Spatial Mapping

< . 1 ~ . .92 . 1
ZHANG Qiang . CHEN Bing-kui*, LIU Xiao-yong ,
: 1 : 1 : B
ZHANG Nan-qing', LIU Xiao-yu's, HU Xiong’
1. Department of Engineering and Technology, Zunyi Normal University, Zunyi Guizhou 563006, China;

2. State Key Laboratory of Mechanical Transmission, Chongqging University, Chongging 400044, China;
3. Guizhou Aerospace Tianma Mechanical and Electrical Technology Co. , Ltd, Zunyi Guizhou 563099, China

Abstract: Aiming at the particularity of the mountain environment, an environment modeling method
based on spatial mapping is proposed. By discretization and spatial mapping, the 3D surface model is
transformed into a 2D plane model, which is composed of a point set and a distance set, so that the 3D
path planning problem is transformed into a 2D path planning problem. Meanwhile, the objective function
is used to build a point distance function in the mapping process. So this environment model can be applied
for different path planning tasks. Finally, a simulation experiment is conducted to explore the feasibility
and versatility of the proposed method in MATLAB. At the same time, the result is compared with those
obtained by the traditional grid method and the elevation modeling method, and the proposed method is
shown to have less computational complexity and higher modeling efficiency.

Key words: mountain mobile robot; environment modeling; space mapping; ant colony algorithm
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