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Simultaneous localization, mapping and object tracking

in an unknown environment using particle filtering
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Abstract ; The proposed research paper examines a simultaneous localization, mapping, and object tracking meth-

od. The examination was in part based on a particle filter that allows a robot to track an object in an unknown envi-

ronment. This method utilizies the Rao-Blackwellized particle filting to estimate the pose of robot, landmarks distri-

bution, and object position simultaneously. The general distribution of a particle swarm represents the pose of a ro-

bot, and each particle includes two kinds of Extended Kalman Filter (EKF). One EKF estimates distribution of

landmarks , while the other EKF estimates the state of the object. The weight of particle is determined by the combi-

nation of two likelihoods, one is the likelihood between particle state and landmarks, and the other is the likelihood

between particle state and object state. The results of the research indicate the valid robot experimentation and sim-

ulation, confirm the proposed research approach is very effective.
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Fig.1 A dynamic Bayesian network of SLAMTO
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Fig.2 Structure of each particles
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Fig.3 Simulation results of SLAMTO
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function of the number of landmarks
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Table 1
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