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Abstract: Aiming at the actual needs of elevation cross—boundary detection in the process of substation reconstruction and expansion,a
virtual electronic fence based on ultra-wideband (UWB) positioning technology is proposed to replace the traditional physical fences.
UWB is essentially a wireless ranging —based positioning technology, and its positioning accuracy depends on the completeness and
accuracy of the distance information between UWB nodes. However,in the complex scene of substation reconstruction and expansion , the
distance information obtained by UWB nodes is often missing or noisy. For this reason, a noise—tolerant UWB localization algorithm
based on mixture of exponential power distribution (MoEP) is further proposed. On the one hand,the algorithm introduces MoEP to fit
the unknown complex noise, and on the other hand, it employs the low —rank matrix decomposition technology to fill in the missing
distance information. Compared with other existing methods, the proposed noise — tolerant UWB localization algorithm can well
reconstruct the distance information between UWB nodes, thus ensuring the feasibility of the elevation cross—boundary detection in
complex environment.
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