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Robust Magnetic Indoor Localization via Multi—scale Spatiotemporal
Feature Modeling and Adaptive Fusion

ZHANG Zhiwei, WANG Qinghu, LIU Jinyu, PEI Zhili
(College of Computer Science and Technology , Inner Mongolia Minzu University , Tongliao 028043, China)

Abstract: Aiming at the problems of weak semantic expression ability of feature location and fuzzy multi-scale sequence in geomagnetic in-
door location, a robust geomagnetic indoor location model based on multi-scale spatiotemporal feature modeling and adaptive fusion is pro-
posed, and precise location is achieved by mining multi-scale salient features of geomagnetic sequence in spatial domain and temporal do-
main. Firstly, 2D geomagnetic sequence is reconstructed into 3D feature map with multi-dimensional semantic expression by feature enhance-
ment, and multi-scale spatial context features are precisely modeled by CNN designed according to divide and conquer thinking ; Secondly,
through explicit time series semantic modeling, the modeling strategy of local level time series and global time series is adopted to pay atten-
tion to the dynamic changes of sequences under different time series scales, and learn their high—order long and short—term time series depen-
dencies; Finally, the adaptive feature fusion network based on attention is used to reduce the location semantic conflict of heterogeneous spa-
tiotemporal representations through spatiotemporal joint modeling, and achieve accurate location estimation. The experimental results show
that the positioning error of the proposed method is 31.6% and 29.5% lower than that of the multi-scale transformer and attention mechanism
combined positioning method, and 37.2% and 40.2% lower than that of the time—space positioning method of serial fusion of CNN and LSTM,
respectively, in the corridor and classroom scenarios with dynamic scale changes , the method can achieve accurate indoor positioning.
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Fig. 1 Magnetic sequences sampled at different speeds
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Fig. 2 Localization process
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Fig.3 Multi-scale spatial feature modeling
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Fig. 6 CDF of average localization errors for different localization methods
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Fig.7 CDF of average localization errors for MST—Net and its variant models
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Fig. 8 Average localization errors of different variant models
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Table 3 Average localization errors of different feature extraction

unit layers
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