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Abstract: The prediction of the service population of cell phone tower plays an important role in the
optimization of the spatial location of the cell phone towers and the configuration of the communication service
bandwidth in mobile communications, and also provides the decision-making basis for early warning of human
convergence and prevention of group incidents in urban management. This study proposed a prediction method
of population in a region on a citywide scale, considering the human movement between cell phone towers.
Based on the Markov chain and Bayesian probability theorem, we calculated the transition probability between
different cell phone towers using massive mobile phone trajectories and we acquired the transition probability
matrix which was distinct in different periods of one day. We made full use of the spatiotemporal transition
probability to quantify the spatial and temporal characteristics of the mobile phone user’s intra-urban movement.
This study applies massive historical mobile phone location data to model training and proposes a citywide
prediction model of the service population of the cell phone tower based on the spatiotemporal transition
probability model. The algorithm proposed is verified by a mobile phone location dataset within thirty days
collected by Hubei Mobile. This study shows that the prediction accuracy rate can reach about 94.8% and the
proposed algorithm performed a good prediction with a temporal granularity of 60 minutes. Moreover, this study
analyzed the prediction performance of the spatiotemporal transition probability model in different time
granularities, and made comparison with other methods, such as the Castro model and moving average method.
The results indicated that the proposed algorithm outperforms the Castro’ s model and moving average method
when the temporal granularity is larger than 20 minutes. The proposed prediction method takes account of the
spatial and temporal characteristics of human mobility and provides more accurate prediction results.
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Fig. 1 The crowd movement between cell phone towers
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Fig. 2 Basic procedures of the prediction method
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Fig. 5 The accuracy distributions of three prediction models
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Fig. 6 Comparisons of prediction accuracy in different

temporal granularities
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Tab. 3 Average prediction accuracy in different
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Fig. 7 Accuracy comparison between three methods in different temporal granularities
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