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Abstract: 
Modern mobile systems are increasingly capable of assessing their physical context, including their human user. 
They are aware of time, location, and mobility. They can hear, see, and feel. Such capabilities have already 
inspired novel applications such as participatory sensing and sensor-based interaction. Complementary to such 
application research, my research investigates how an understanding of human users can be used in the 
foundations of computing and communication. In this talk, I will present a user-centered approach for 
combining multiple wireless networks, e.g. Wi-Fi and cellular, to improve energy consumption, coverage, 
performance, and network load.  
 
The key to efficiently selecting the best network interface is estimating network conditions without actively 
probing the network. Based on real-life traces from 14 mobile users, I show that context information enables us 
to accurately estimate current and future network conditions. Our results show that it is possible to predict Wi-
Fi availability even for 10 hours into the future with 90% accuracy. The estimation can subsequently be used to 
schedule data transfers, with a 30 to 40% battery lifetime improvement for a smartphone-based health 
monitoring application. We further studied how combining networks can be realized without any network 
support. Utilizing network flow and application usage information from a field study of 27 iPhone users, I 
devise and prototype two novel system mechanisms that allow switching between multiple networks without 
network support. 
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