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Fig.1 Definition of digital height map
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Fig.2 Virtual digital height map
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Fig.3 Three cases of data transform
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Fig.4 Digital gradient map
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Fig.5 Nodes and edges graphics
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Fig.6 Energy consuming graphics
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Fig.7 Four districts graphics
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Fig.8 Path Obtained by Proposed Method ( Planform )
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Tab.1 Cost Comparison among Different Paths
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Fig.9 Path Obtained by Traditional Method ( Planform)
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Path Planning of Autonomous Robot Considering Attitude Stability
in Unknown Environment

WANG Dong-shu', ZHU Xun-lin®

(1. School of Eleetric Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Department of Mathematics, Zhengzhou
University, Zhengzhou 450001, China)

Abstract; Suitable path planning is precondition of autonomous robot exploration in unknown complex environ-
ments. Traditional path planning methods focus particularly on planning an un-colliding path from the start po-
sition to the goal and robot attitude stability is seldom considered. A new path planning approach considering
robot’ s attitude stability and energy consumed in outdoor complex environment is proposed, which consists of
three steps: (1) gradient calculation, gradients of the rough terrain are calculated; (2) node detection, ter-
rain is divided into flat regions and rough regions according to height threshold; central position of each flat re-
gion is recognized as the node; (3) path evaluation, the optimal path from current position to destination
through intermediate nodes is planned based on the cost evaluation function. Compared with the conventional
approach, the effectiveness of the proposed method is demonstrated through simulations.

Key words: autonomous robot; path planning; energy consumed; digital height map; digital gradient map;

attitude stability



