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Abstract: Aiming at the problem that the location fingerprint indoor positioning algorithm based on

received signal strength (RSS) with low positioning precision, this study proposed an indoor positioning
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algorithm based on mean-linkage (ML) hierarchical clustering and adaptive weighted K nearest neighbor
(WKNN) combination. Firstly, the Bluetooth signal strength is collected at the set reference point to construct an
offline fingerprint database. Then, using ML hierarchical clustering method, all reference points are divided into
n categories according to the similarity between them, and the reference point with less similarity is filtered out.
Finally, according to the similarity of the signal distance between the point to be located and the reference point,
the standard deviation of the distance difference is calculated to adaptively determine the K value and perform
the position estimation. The experimental results show that the proposed algorithm improves the positioning
precision by 30.0% and 18.0% compared with WKNN and EWKNN respectively, and improves the positioning
real-time by 19.2% and 28.4% compared with WKNN and EWKNN respectively. The algorithm is applied to
indoor object positioning, which can simultaneously improve positioning precision and positioning real-time.

Key words: indoor positioning; received signal strength (RSS); fingerprint database; mean-linkage
hierarchical clustering; adaptive weighted K nearest neighbor
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