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Abstract

Path loss prediction is of great importance in studies of designing,
developing, and improving the performance of wireless networks
and mobile communication systems of the 5G which requires of
accuracy in performance and reduction in losses. Therefore, new
models should be proposed to predict path loss propagation with
high accuracy and less complexity. In this paper, a path loss model
was designed and implemented using artificial intelligence and
machine learning techniques, which training and testing on a real
database created based on maximum measured distance and
received power from the base station in a GSM system operating in
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900 MHz band, in a rural environment, Misurata, Libya. Traditional
methods like the "simple path loss model” performed poorly, with
an average error of 5.87. In contrast, modern models based on
artificial intelligence (Al) like GRNN, Fitnet, and Feedforward Net
achieved significantly lower errors, ranging from 0.26 to 1.35.
Furthermore, the Al models showed a strong correlation between
the predicted and actual signal strengths (correlation coefficient R
reaching 0.9962 for Fitnet and 0.99399 for Feedforward Net). This
indicates highly specific and reliable predictions.

Keywords: wireless communications, propagation loss prediction,
ANN, machine learning, GRNN, urban area.
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