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Abstract

Call Detail Records (CDR) are an important source of information in the study

of diverse aspects of human mobility. The accuracy of mobility information

granted by CDR strongly depends on the radio access infrastructure deploy-

ment and the frequency of interactions between mobile users and the network.

As cellular network deployment is highly irregular and interaction frequencies

are typically low, CDR are often characterized by spatial and temporal sparsity,

which, in turn, can bias mobility analyses based on such data. In this paper,

we precisely address this subject. First, we evaluate the spatial error in CDR,

caused by approximating user positions with cell tower locations. Second, we

assess the impact of the limited spatial and temporal granularity of CDR on the

estimation of standard mobility metrics. Third, we propose novel and effective

techniques to reduce temporal sparsity in CDR by leveraging regularity in hu-

man movement patterns. Tests with real-world datasets show that our solutions

can reduce temporal sparsity in CDR by recovering 75% of daytime hours, while

retaining a spatial accuracy within 1 km for 95% of the completed data.
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