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Abstract
Understanding human mobility patterns is of significant importance for public health, city planning, traffic
engineering and economic forecasting. With the emergence of big data recording human activities, the analysis and
modeling of human mobility have achieved unprecedented developments in the last ten years. In an era of global
urbanization, the rapidly accelerating demand for mobility places immense pressure on road network and urban
space. We combine large-scale human mobility data with detailed Geographic Information System (GIS) data to
understand road usage patterns and crowd gathering processes in urban areas. In the first study, we traced the
surprisingly few driver sources of each road segment and find that locating the few driver sources contributing to the
major traffic flow allow us to create more efficient congestion mitigation strategies. In the second study, we estimated
the dynamical distribution of crowd based on multiple sources of human mobility data, discovering that high-density
crowd gatherings can be sensed in advance by monitoring specific characteristics of human mobility.
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