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Abstract: Mobile networks generate a vast volume of operational data, which encapsulates a wide array of network performance metrics and
indicators. Predicting wireless network performance through the analysis of such data has emerged as a prominent research focus. The
advancements in artificial intelligence and big data technologies, along with their successful applications in large-scale data analysis across
diverse domains, have paved the way for effective research on cell performance monitoring and wireless network resource allocation
management within the telecommunications sector. The primary objective of this study is to conduct data mining and analysis on massive
wireless-side operational data using Al and machine learning algorithms, thereby developing an Al clustering model tailored to the wireless
side of mobile networks. This model aims to enable accurate prediction of mobile communication cell performance, optimize network
efficiency, and subsequently reduce network optimization expenditures for operators. Against this backdrop, the characteristics of the Self-
Organizing Map (SOM) and K-means algorithms are analyzed, and a hybrid Al clustering algorithm integrating SOM and K-means is
proposed. This method first trains the input data using the SOM algorithm, then leverages the weight vectors of each SOM node as initial
centroid vectors for the K-means algorithm to perform secondary clustering, thereby enhancing the simulation of mobile network
performance. Experimental results demonstrate that, compared with the standalone K-means algorithm, the proposed method achieves
superior clustering performance and provides a more accurate representation of mobile network performance.
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Fig. 1  Clustering process
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