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Motivation 
1. A traditional indoor positioning technology, fingerprint indoor 
positioning, often employs the K-nearest neighbor (KNN) algorithm 
to identify the closest K reference points (RPs) via the received 
signal strength (RSS) for location prediction. However, RSS is 
susceptible to environmental interference, leading to the selection 
of RPs that are not physically the closest to the user.  

2. Moreover, using a fixed K value is not the optimal strategy. 
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Main idea 
1. We propose a novel approach, the dynamic KNN method based 
on strong access point (AP) credibility (SAPC-DKNN), for indoor 
positioning. In SAPC-DKNN, we leverage prior knowledge of RSS 
path loss and employ the RSS fluctuation area to quantify the 
significance of different APs. We integrate the similarity of AP sets 
within the range of strong APs and formulate a weighted distance 
metric for RSS based on the credibility of strong APs.  

2. We introduce a dynamic K-value algorithm based on neighbor 
density (ND-DKA) for the automatic optimization of the K value for 
each test point.  
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Method 
1. Strong AP weighted distance measurement method 
 

Relying solely on RSS 
measurements for distance 
assessment may not accurately 
depict the physical closeness of 
two points. 
 
We introduce a method that 
employs the RSS fluctuation area 
as AP credibility to account for the 
significance of the RSS 
corresponding to a single AP. RSS fluctuation range under 

strong and weak APs 
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Method 
2. Dynamic K-value algorithm based on neighbor density 

Proximity of the neighbor to TP: 
quantify the proximity of K RPs 
to their weighted geometric 
centers. 
 
Density of neighbors: quantify 
the proximity of K RPs to each 
other. 
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Major results 
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Major results 
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Conclusions 
1. We have introduced a DKNN method based on strong AP
credibility for indoor positioning (SAPC-DKNN). Leveraging the
progression of the RSS path loss model, this method quantifies AP
credibility and devises an RSS distance measurement technique
incorporating strong AP weighting. In comparison with alternative
weighting methods, SAPC-DKNN uses both the order and strength
information at the AP level to mitigate similarity errors arising from
RSS fluctuations, thereby significantly enhancing positioning
accuracy.

2. Through integration with a dynamic K-value algorithm based on
NN density, SAPC-DKNN achieves heightened precision and stability
in real-time positioning.
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