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Holographic Mapping of Dynamic Environment for Service Robot in
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Abstract To deal with the complex and dynamic home environment where the service robot works, a novel concept of holographic
environment map is proposed in this paper, which describes the distribution of environment and other objects or resources. The advantages
of both intelligent space and service robot are combined to construct the holographic environment map. On the basis of Rao-Blackwellized
particle filtering theory, both the localizations of the robot and the feature points located by the robot are utilized to calibrate the pose
parameters of each camera node of the intelligent space camera network. At the same time, both the observations of the calibrated
intelligent space camera network and the controls of the robot are utilized to estimate the robot localization, and both the observations and
localization of the robot are utilized to build the holographic environment map. In order to deal with the movement of objects within or after
mapping, the dynamic updating strategies of the holographic environment map under the monitoring of the intelligent space camera network
are designed. The experimental results show that the intelligent space camera network could resolve in an efficient manner the data
association of Simultaneous Localization and Mapping (SLAM) in the dynamic environment, and with the assistance of the intelligent space,
the precision of both the robot localization and holographic environment mapping are improved significantly.
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