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 In community sensing environments multiple users make available sensors from their smartphones or other devices to applications that process this information to offer new services. There are economic problems of cost-sharing to be addressed in this environment since sensors are costly to turn on and applications are willing to support part of the cost of the sensors they need.  We assume that the interaction between suppliers and consumers of the sensor information takes place via middleware which manages supply and demand efficiently. We seek optimal pricing schemes for sensor usage that maximize the social welfare while balancing the cost of the system, and take into account the fact that a sensor that is turned on for one applications can be used by multiple others at no extra cost. This interesting feature of a sensor system means that there are positive externalities to take into account. Specifically, the more customers (applications) that use the system and hence the more sensors are typically on, the less must new sensors be lit when a new customer arrives in the system. We propose models to analyze exactly sensor systems of small sizes (1 and 2), and also large systems when sensor costs and demand have some uniform characteristics. For large systems we show that optimal prices take a simple form with a component that is proportional to the sensors that the customer needs to turn on at the given state of the system. We also analyze the transient control problem and formulate some interesting conjectures, namely that when one uses the optimal prices for the steady-state operation, the resulting dynamical system has only one stable equilibrium, and that is where social welfare is maximized.



