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Abstract

Computational thinking and integration of computation around the physical dynamic
systems form the Cyber-Physical Systems (CPS) where sensing, decision, actuation,
computation, networking, and physical processes are mixed. CPS’s will “transform how we
interact with the physical world just like the Internet transformed how we interact with one
another.” And CPS “will be everywhere, used by everyone, for everything.” [1] CPSs will be
mostly infinite-dimensional spatial-temporal complex dynamic systems. Therefore, when we
consider the measurement and control of distributed parameter systems (DPS), we need
first to consider the spatial domain of interest and then to consider the actuator/sensor
configurations. We should consider 1) if the sensor/actuators are collocated or
noncollocated; 2) sensor/actuators are point, filament, regional, whole domain, or
boundary; 3) sensor/actuators are movable or static 4) sensor/actuators are communicating
to the neighbors or not. So, there are totally 2x5x5x4x4 = 800 possibilities. There are
obviously rich and exciting research questions with today’s technology. In this lecture,
summarizing research efforts on mobile actuator and sensor networks (MAS-net) at CSOIS
(Center for Self-Organizing and Intelligent Systems) since 2002, the speaker expects to
demonstrate that MAS-net for CPSs is exciting. Movie clips will be shown from some
preliminary results of mobile actuator and sensor networks (MAS-net) for cyber-physical
systems.

[1] http://www.nsf.gov/attachments/111601/public/cps-summit.ppt
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