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Abstract

Indoor Positioning Systems (IPS) are becoming increasingly important in applications that
require accurate indoor tracking. Many of these systems rely on the Wi-Fi RSSI (Wi-Fi
Received Signal Strength Indicator) fingerprint technology for its ability to leverage existing
wireless infrastructure. The K-Nearest Neighbors (KNN) algorithm is commonly used. But its
accuracy is affected by RSSI fluctuations. This study aims to improve the indoor positioning
performance on the first floor of the Faculty of Technical Sciences - Misrata building with an
area of (43.24 m * 66.71 m) using 13 access points with their original locations. Z-score
normalization was applied to the RSSI data using a logarithmic distance shading model. The
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performance of the traditional KNN algorithm was compared with an improved weight-based
version (Weighted KNN - WKNN) across different values of the parameter K (number of
nearest neighbors). The results showed that the optimal value of K=9 achieves the best mean
distance error (MDE) for both algorithms after normalization. WKNN achieved a slight
improvement compared to KNN with an MDE of about 3.28 meters for WKNN versus 3.31
meters for KNN at K=9. WKNN also showed slightly higher accuracy within different error
margins (e.g. 56% vs. 55% within 3 meters¢ and 83% vs. 82% within 5 meters). The work
contributes to the evaluation and implementation of more efficient and reliable indoor
positioning systems in educational environments.

Keywords: KNN algorithm« WKNN algorithm¢« RSSI¢< Z-score normalization< Euclidean
distance.
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