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Indoor localization method based on dual-metric coordination of
signal fingerprint measurement

Wang Jie Song Shulin  Qin Ningning

(Engineering Research Center of Internet of Things Technology Applications Ministry of
Education, Jiangnan University, Wuxi 214122, China)

Abstract; To address the problems of fingerprint information redundancy, difficulty in spatial boundary division, and lack of accuracy in
acquiring RP sets in indoor WiFi localization, we propose an indoor localization method based on dual-metric coordination of signal
fingerprint measurement. The low-dimensional fingerprint information is simplified and formed through the fusion of fingerprint matrix
under S-metric and European-metric. The correlation degree between fingerprints is considered through the “point-class” correlation
degree and “class-class” similarity, taking into account the controllability of the number of new fingerprints on the subregion boundary,
and the adjustment mechanism of the fuzzy depth of the subregion boundary is established to form the boundary ambiguity generalization
ability. Expansion of the fingerprint database is accomplished by the interpolation method of regional sparsity determination, so as to
construct a high-density offline fingerprint database. In the preferred subregion, combining the signal space and the location space, the
difference degree of the two kinds of measurements is compared to realize the targeted screening of high-value fingerprint points, and
reduce the error influence of online fingerprint matching set. In the global experimental scene, the partition results are regular and
orderly, which accords with the actual space structure. The construction effect of fingerprint database is improved by at least 11%
compared with other schemes, and the positioning accuracy is improved by more than 12% compared with the same type of algorithm.
The proposed scheme has significant positioning accuracy advantages, and has better scene adaptability in complex indoor environments
with high disturbance characteristics.
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Table 1 Optimal parameters within representative subregions
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Table 2 The influence of fingerprint database construction method on positioning error
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Table 3 Performance comparison of 5

localization algorithms (m)
REIVAERES FHIRE RMRE RORIRZE RENE
DMCF 0.931 0. 006 4. 250 0. 481
WKNN 1.290 0.031 5.375 0.998
AAS 1.737 0.014 10. 012 2.824
MDRC 1.227 0. 007 9.229 1.071

DTIA 1. 475 0.031 5.216 1. 118
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