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5G Large-scale Antenna Fusion Positioning Method for Intelligent Inspection of New Substations
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Abstract: With the continuous advancement of the construction
of new power systems, the large-scale access of power terminals
and acquisition equipment has created huge challenges for
the inspection work of substations, and the implementation is
difficult and the positioning accuracy cannot be guaranteed. In
this regard, this paper designs a fusion positioning algorithm
based on 5G massive MIMO. First, the static beamforming
method is used to fit the coarse positioning architecture to
determine the search area of the direct positioning method; then,
the fourth-order cumulant is derived to fit the approximate field
model and computes adaptive weights associated with far-field
base stations. Finally, a location-aware model based on FNDP
is constructed, and the direct positioning method is effectively
applied to the coarse positioning area, which solves the problem
of large errors in dense cells relying on the traditional angle of
arrival positioning method. The simulation results show that
under the same experimental environment, the massive MIMO
fusion positioning technology based on the 5G base station in
the far and near scenarios proposed in this paper has higher
positioning accuracy and stability, and can effectively ensure the

accuracy of the inspection and positioning in the station.

Keywords: new power systems; substations; fusion positioning;
large-scale antennas; 5G
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Fig. 3 Flow chart of direct positioning method based on 5G
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