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Abstract Indoor location is a hot research topic in the field of pervasive computing. At present,indoor location methods
are mainly divided into the localization method based on signal propagation model and the one based on wireless signal
fingerprint. The fingerprint based method is more widely used because it does not need to know the location of the wire-
less signal AP. But it needs to collect a large amount of data at the offline stage to build a rich fingerprint database,
which needs a lot of manual calibration. For this reason, this paper proposed a localization method based on spatial rela-
tions of fingerprints. Compared with the traditional fingerprint localization methods, this method does not need to build
a fingerprint database. It uses Wi-Fi fingerprint from multiple terminals to extract the similarity of fingerprints and con-
struct a dissimilarity matrix,and finally applies multidimensional scaling (MDS) algorithm to construct the relative lo-
cation map for all terminals. Then each terminal can be positioned by determining the position of more than 3 terminals.
In this paper,support vector regression (SVR) is used to calculate the distance between arbitrary terminals,and the dis-
tance matrix is used as the dissimilarity matrix. A shopping mall which is about 2500 square meter is selected as testing
environment,and the average positioning error of the proposed method is about 7 meters.

Keywords Indoor positioning, Fingerprint location method, Multidimensional scaling.SVR
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Fig.1 Real position map of 6 cities
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Table 1 Positioning results
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Fig. 7 Comparison of real position and positioning results
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Fig. 8 Analysis of positioning results error
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Table 2 Computed results of distance between devices
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Fig. 9 Comparison of ranked feature extraction method and

unranked method
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Fig. 10 Comparison of two positioning methods
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