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Obstacle avoidance planning for mobile robots
based on adaptive VFH algorithm

XV Tianyu ", SUN Xiaodong™ , XIE Jianliang™ , MENG Xiangdong ™ , HE Qijiang ™
( " School of Electronic Science and Engineering , University of Electronic Science
and Technology of China, Chengdu 611731)
( ™ The 58th Research Institute of China Electronics Technology Group Corporation, Wuxi 214063 )
( ™ School of Microelectronics , Southeast University , Nanjing 210096 )
Abstract

Vector field histogram ( VFH) is widely used in obstacle avoidance for mobile robots due to its insensitivity to
sensor errors and fast response features. This method quantifies the obstacle information (of each direction) into in-
tensity values and judges the feasibility by the threshold. However, different thresholds will bring robots about dif-
ferent obstacle avoidance effects and poor adaptability to various task environments. To address VFH’ s threshold
sensitivity issue, an adaptive threshold adjustment strategy is proposed. The threshold function comprehensively
evaluates the pass-ability of each group of thresholds within the range of candidate directions combined with envi-
ronmental information. It contributes to selecting the suitable threshold and completing autonomous obstacle avoid-
ance for robot motion. To evaluate the algorithm’ s effectiveness and reliability, a simulated obstacle environment is
designed, and comparative experiments are conducted. Experimental results show that the VFH algorithm improves
the threshold sensitivity of the traditional algorithm with the proposed adaptive threshold strategy, and meanwhile

the robot could acquire a short collision free path in a narrow channel to reach the target position.

Key words: path planning, autonomous obstacle avoidance, vector field histogram ( VFH) , adaptive thresh-
old
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