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The following unique features and application requirements of wireless sensor networks [1] poses new challenges in node addressing: sheer number of sensor nodes, dense deployment, high node failure rates, limited and unreplenishable on board energy, low computational and memory capacities, and frequent topology changes. Fixed and universal addressing of sensor nodes is not a viable option due to these unique features. Therefore, attribute based naming or local identifications of sensor nodes have thusfar been considered to address a specific sensor for various purposes such as node management, data querying, data aggregation and routing. In this talk, we categorize the node addressing techniques and also introduce our novel schemes for node addressing and management:

In the sensor network model, a sensor network is made up of hundreds, thousands and even more sensing nodes or actuators densely deployed inside a sensor field. In addition, there are some other nodes that can be used to collect data or to disseminate tasks to the sensing nodes or actuators. These nodes often called sinks also relay the collected data to the external networks or accept the queries or tasks coming from the users. There can be proxies outside the sensor field, which maintain a database for the sensor fields. A user anywhere in the world can interact with a sensor field most probably by using the Internet. In such a model, nodes can be addressed by one of the following three approaches:

- Attribute based naming and data centric routing [2]

Attribute based naming is one of the earliest techniques used for node addressing in wireless sensor networks. In this technique, nodes that measure certain amplitude for a specified attribute are called, e.g., "nodes that measure more than 350C temperature."

- Spatial addressing

Spatial addressing is especially useful in applications such as intrusion detection and target tracking where queries are mainly based on node locations. They are also needed for spatial data aggregation, and geographic routing schemes.

Polygonal addressing: In this technique the borders of a region is defined, and then the nodes inside, outside or in a buffer zone that has a certain depth along this border are queried. Borders of the region can be detected by a distributed edge detection [3] algorithm or can be specified by giving a series of geographical locations.

Sectoral sweepers [4]: Spatial regions can also be specified by using a directional antenna, where sensor nodes that receive a signal with a certain range of received signal strength indicator respond to a query.

Quadtree/Octree based addressing: [5]: Quadtrees and octrees can be used to partition the sensor field to quadrants or octants, then this quadrants and octants are queried. Since a location aware node can easily find out which quadrant or octant it is in for a given tree depth, nodes in the queried partitions respond. Various query patterns that can be created by this approach are examined in [5]. 

Modulus addressing [6]: Hash functions can also be used to include or exclude sensor nodes in queries. 

- Using local identifications for nodes and mapping the destination of the user queries to the local identifications

In this scheme, every node is addressed by an identification unique for the sensor field. The destination of incoming task packets or queries is mapped to these local identifications by the intermediate nodes such as sinks or proxy servers. Users may indicate a destination by using either an attribute based naming or spatial addressing scheme. A gateway node maps this address to a local identification. This approach which might be very useful in many sensor network applications is still an open research area.
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