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Summary.  This project will implement a wireless multi-hop routing protocol in a small 802.11 network.

Background.  Theories have been advanced to show the feasibility of spread-spectrum ad hoc wireless networks involving thousands of nodes.  These theories have explored methods of controlling the effects of loops, collisions and noise in large single-channel packet radio networks.  To further limit the effects of loops, collisions and noise, practical applications of the IEEE 802.11 packet radio standard have devised hierarchical communication schemes involving the heavy use of aggregation points.


This project will investigate the use of a multi-hop protocol to solve routing issues involving ad hoc single-channel wireless networks with less than 100 nodes.  Very few of the nodes will have direct access to a base station or aggregation point.  Each intermediate node along a route will relay packets between the source node and the destination node.

Applications.  This project will examine the feasibility of this technology in wireless mobile ad hoc networking.  Specific applications may include:

· Military vehicles on a battlefield with no existing infrastructure.
· A fleet of ships at sea.

· Emergency workers at an earthquake that destroyed the infrastructure.

· A gathering of people with notebook computers in an area lacking infrastructure

· Scientific field networks comprised of radio data sensors.
Characteristics.  The characteristics of this network will include the following:

· Flat Network.  There will be no hierarchy in this network other than the random assignment of unique node identifiers to permit execution of the wireless protocol and the possible designation of an access point for connectivity to an authentication server.

· Power Management.  Power management is performed during the placement of the nodes.  The base station and the root node are placed first and the transmission power is set to the lowest setting that allows communications.  Each subsequent node is placed such that it has a wireless link to at least one neighbor.  Its power is set to the lowest setting that allows communications with at least one neighbor.

· Path Discovery.  Loop-free paths will be discovered via the wireless protocol.

· Network Diameter.  The maximum number of hops will be limited to enforce a fixed network diameter.

Tasks.  The tasks to be performed under this proposal include:

· Evaluation.  An evaluation of multi-hop wireless routing protocols will be conducted via a literature search.  The results of the evaluation will be to select the most promising multi-hop wireless protocols for implementation.  (Completed).

· Software Kernel Search.  A search for software kernels of the most promising multi-hop wireless protocols will be conducted via the Internet.  A protocol will be selected for implementation based on the availability of the software kernel and its maturity. (Completed).

· Ad Hoc On-Demand Distance Vector (AODV) Protocol.  The software to implement the AODV protocol is available from the National Institute of Standards and Technology (NIST).  The AODV kernel is compatible with the Linux operating system version 2.4.  This software will be downloaded for implementation in the Networks and Graphics Laboratory.

· Demonstration.  The AODV protocol will be demonstrated under various configurations designed to determine its feasibility for wireless mobile ad hoc networking.

Demonstration Configurations.  The AODV protocol will be demonstrated under the following configurations:

· Point to Point.  Communications between two nodes with direct connectivity.
· Access Point.  Communications between a wireless node and a base station.
· Meshed.  Communications between nodes in an environment where all nodes are within range of each other.
· Multi-Hop.  Communications between nodes that are not within range of each other and require intermediate nodes for packet forwarding.
