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ABSTRACT 

We study the problem of virtual backbone formation in wireless ad hoc networks. A virtual backbone 

provides a hierarchical infrastructure that can be used to address important challenges in ad hoc 

networking such as efficient routing, multicasting/broadcasting, activity-scheduling, and energy 

efficiency. Given a wireless ad hoc network with symmetric links represented by a unit disk graph 

G=(V,E), one way to construct this backbone is by finding a Connected Dominating Set (CDS) in G, which 

is a subset VV '  such that for every node u, u is either in V' or has a neighbor in V' and the subgraph 

induced by V' is connected. In a wireless ad hoc network with asymmetric links represented by a 

directed graph G=(V,E), finding such a backbone translates to constructing a Strongly Connected 

Dominating and Absorbent Set (SCDAS) in G. An SCDAS is a subset of nodes VV '  such that every 

node u is either in V' or has an outgoing and an incoming neighbor in V', and the subgraph induced by V' 

is strongly connected. Based on most of its applications, minimizing the size of the virtual backbone is an 

important objective. Therefore, we are interested in constructing CDSs and SCDASs of minimal size. 

We give efficient distributed algorithms with linear time and message complexities for the construction 

of the CDS in ad hoc networks with symmetric links. Since topology changes are quite frequent in most 

ad hoc networks, we propose schemes to locally maintain the CDS in the face of such changes. We also 

give a distributed algorithm for the construction of the SCDAS in ad hoc networks with asymmetric links. 

Extensive simulations show that our algorithms outperform all previously known algorithms in terms of 

the size of the constructed sets. 

 


