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Simultaneous localization and mapping of a mobile robot
in wireless sensor networks based on particle filtering

HAI Dan, LI Yong, ZHANG Hui, LI Xun
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract; Localization is one of the most fundamental problems in mobile robots. A method for simultaneous locali-
zation and mapping ( SLAM) in robot and WSN systems using range-only measurements was presented in a Bayes
framework and a particle filtering method was designed for the problem. The estimations of the robot’ s path and
WSN node position were set to be clusters of particles which were called status particles. The status particles were
used to estimate the whole state posterior by its position and weight. The algorithm assumed position of WSN nodes
which were conditioned independently along the robot’ s path, so the system posterior could be computed separate-
ly. A particle filter called a robot filter was used to compute the robot’ s posterior and a separate copy of each node
filter corresponding to each robot particle. Due to the low dimension of range measurement, methods were made for
utilizing this information. The experiment proved the efficiency and practicality of the algorithm.
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Fig.1 Robot and WSN system
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Fig.2 Particle filtering algorithm framework
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