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Outdoor location scheme with fingerprinting based on
machine learning of mobile cellular network

ZHOU Zhichao, FENG Yi, XIA Xiaohan, FENG Yuyao, CAI Chao, QIU Jiahui, YANG Lihui, WU Yunxiao
Center of Smart Network of China United Network Communication Co., Ltd., Beijing 100048, China

Abstract: The positioning scheme based on mobile cellular network technology is one of the important technical ap-
proaches to provide network optimization, emergency rescue, police patrol and location services. The traditional posi-
tioning scheme based on cell base station location information has low positioning accuracy and large positioning er-
ror, so it cannot meet the requirements of some positioning applications. The scheme based on fingerprint location
can greatly improve the location accuracy, save computational cost and enhance the usability based on the coarse lo-
cation scheme of the cell and become the hotspot of the research. Rasterization and non-rasterization of outdoor fin-
gerprint location scheme based on machine learning were studied and analyzed to meet the business requirements of
outdoor fingerprint location. By means of parameter weighting, data fitting and other methods, large-scale fingerprint
data were cleaned to improve the effectiveness of data sources. Through the realization of sub-modules such as de-
marcating research area, rasterizing, constructing fingerprint database, training model, correcting model,

non-rasterizing, rough positioning coupling, matching parameter and training parameter, the operation efficiency and
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positioning accuracy of the algorithm were analyzed and optimized, and the key indexes affecting the algorithm per-

formance were determined. Then, the performance of two fingerprint-based localization schemewas analyzed based

on the simulation results. Finally, the typical scenarios of the fingerprint location scheme based on machine learning

in practical application were presented.

Key words: fingerprint positioning, mobile cellular network, machine learning, grid, typical application scenario
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