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Estimation of travel demand is a key task in travel demand management and transportation 
planning. Traditionally, the necessary data for travel demand modeling is collected by means of cross 
sectional household surveys supplemented by various counting surveys. These polls are extremely 
expensive and hence restricted to relatively small sample sizes. 

Today’s vast use of cell phones generates network communications which provide samples of the 
whereabouts and movements of large parts of the population. Since this data is collected by network 
providers using technological infrastructure that is already in place, this paves the way to efficiently 
obtain mobility data with little additional effort. As a consequence, novel techniques are needed to 
provide transportation planning systems with knowledge about individual mobility behavior 
extracted from the vast amounts of raw cell phone data at a high level of abstraction and 
aggregation, thereby simultaneously protecting sensitive personal information. 

In order to enable interoperability with a transportation planning system, the data has to be 
translated into the domain ontology of travel demand modeling. In particular, the data needs to be 
translated into useful knowledge about 

1. the meaning and location of frequently visited places in people’s lives (e.g. “home” or 
“work”) 

2. the meaning and purpose of trips, their origins, destinations, the chosen route and mode of 
transport as well as their frequency and duration 

3. participation of individuals in out-of-home activities, their frequency, location, duration, 
sequencing and scheduling 

4.  mobility- and activity-behavioral patterns and categories and their relation to socio-
demographic attributes 

Intelligent inference algorithms are developed to semantically analyze and enrich the cell phone 
trajectories by combining them with additional data such as land use plans, points of interest and 
sociodemographics and by applying background knowledge. Patterns and dependencies in the data 
are discovered and exploited to fill in missing information and to project the observations to the 
entire population. This also includes techniques to complement and enrich the massive but low-
quality telecom data with semantically richer and more accurate mobility survey datasets of limited 
size. In order to translate the research results into possible future exploitation and to conduct a 
thorough evaluation of their applicability they are integrated with a professional software system for 
transportation planning. The results are validated using a variety of data sources including traffic 
detectors, probe vehicles and mobility data collected from approximately 200 participants using 
specialized software installed on smartphones. 

 


