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The environmental impacts of our daily activities are largely invisible to us – Carbon dioxide from our cars, fertilizers from our lawns, environmental noise and human stress from driving – yet the impact on our long-term health is inevitable.  By pervasively monitoring ourselves and our immediate environs, aggregating the data for analysis, and reflecting the results back to us quickly, we can avoid toxic locales, appreciate the consequences of our individual behaviors, and together seek a mandate for change.  Today, the infrastructure of our regulatory institutions is inadequate for the cause: sensors are few, often far from where we live, and the results are slow to come to us.  What about the air quality on your jogging route or commute?  Can you be told when it matters most?

With the proliferation of personal mobile computing via mobile phones and the advent of cheap, small sensors, we propose that a new kind of “citizen infrastructure”, CitiSense, can be made pervasive at low cost and high value (See Figure).  Though challenges abound in power management, data security, privacy, inference with commodity sensors, and “polite” user notification, the overriding challenge lies in the integration of the parts into a seamless yet modular whole that can make the most of each component at every point in time through dynamic adaptation.  Using traditional integration methodologies would cause components to hide essential information from each other, limiting optimization possibilities.  Emphasizing seamlessness and information sharing, on the other hand, would result in a monolithic solution that could not be modularly configured, adapted, maintained, or upgraded.

[image: image1.emf]We are investigating the application of aspect-oriented techniques to a publish-subscribe architecture, comprising the Open Rich Services architecture (ORS), to provide a highly extensible and adaptive infrastructure.  As just one example, ORS will enable highly adaptive power management that not only adapts to current device conditions, but also the nature of the data, the data’s application, and the presence and status of other sensors in the area.  In this way, ORS and its application to CitiSense are enabling research advances in power management, security, cryptographic methods for open systems, interaction design for the mobile context, and making inferences from sparse “noisy” data. The CitiSense test-bed and user studies will enable in-the-world experiments and validation of the research.  The advances from this work have the promise to hasten the real-world deployment of cyber-physical systems like CitiSense, giving Americans greater awareness and control with respect to how their activities and locales affect their personal health.
