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[bookmark: _GoBack]  The emerging Internet of Things will rely on massive sensor/actuator networks deployed in complex 2D and 3D spaces to form the interface between physical and digital worlds. After an introduction to sensor networks, we will focus on coordinate systems used in such networks.  Physical coordinate system requires analog measurements such as RSSI and time-delay that are unreliable, error prone, expensive, and in some cases infeasible. Techniques based on geographical coordinates do not scale well to 3D either. We present a novel localization-free coordinate system, the Topology Coordinates (TC). TCs are derived from a Virtual Coordinate System (VCS) that characterizes each node by its hop distances to a small subset of nodes.  We demonstrate two techniques for obtaining Topology-Preserving Maps (TPMs) of 2-D and 3-D networks, in which even the geographic voids and shapes are preserved. The availability of geographic features together with connectivity allows the TC based schemes to     outperform their counterparts in logical and physical coordinate domains. A Directional Virtual Coordinate (DVC) transformation   facilitates the concepts of virtual directions and angles in complex networks.  Ability to specify virtual cardinal directions and angles is a radical change from the traditional VC approaches.  A self-learning algorithm is presented for individual nodes to achieve network awareness. This, we argue, is a key step toward evolving sensor networks that gradually get better and smarter at what they do. 
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