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Indoor Fingerprint Positioning Algorithm Based on Tensor Ro
bust Feature Analysis
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School of Computer Science and Engineering, Changchun University of Technology, Changchun, Jilin, 130102, China

Abstract: Aiming at the problems of fingerprint distortion, access point state fluctuation and decreased positioning accu-
racy caused by multipath effect, spike noise and time difference between online and offline in indoor CSI fingerprint po-
sitioning, a CSI fingerprint positioning method integrating tensor robust principal component analysis, slope entropy de-
tection and Gaussian mixture weighted k-nearest neighbor is proposed. Firstly, a three-dimensional CSI tensor composed
of subcarriers, amplitudes and timestamps is constructed. Tensor robust principal component analysis is utilized to sepa-
rate low-rank components from sparse noise, thereby achieving CSI data denoising. Secondly, a slope entropy detection
mechanism is introduced to dynamically screen stable access points in both online and offline phases, thereby enhancing
the algorithm's adaptability to environmental changes. Finally, by combining the Gaussian mixture model and the
weighted K-nearest neighbor algorithm, the offline fingerprint is modeled and the online data is grouped, and the K value
is adaptively allocated to complete the location estimation. The results show that this method can effectively improve the
accuracy and robustness of CSI fingerprint positioning in complex indoor environments.
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