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Abstract In homogeneous wireless ad hoc networks, the size of VB (Virtual Backbone) is an important factor to measure the
quality of ad hoc networks, the smaller the virtual backbone, the less the network routing overhead. The problem of minimum vir-
tual backbone can be abstracted into the problem of minimum connected dominating set. There have been a lot of research
achievements on the problem of minimum connected dominating set in UDG (Unit Disk Graphs, UDG) on two-dimensional wire-
less sensor networks,but in some practical cases, unit disk graphs cannot accurately abstract the network. So how to construct
high quality CDS(Connected Dominating Set, CDS) in UBG (Unit Ball Graph, UBG) is proposed. In this paper,an optimal upper
bound of the number of independent nodes in UBG is given,and the performance ratio of CDS is obtained by using the upper
bound. In the proposed algorithm ST-CDS, the method of constructing minimum steiner tree with minimum number of steiner
nodes is mainly used to optimize the connecting parts between nodes. Theoretical analysis shows that the performance ratio of ST-
CDS algorithm is 11. 8080+ Inl11, which is the best result among all known researches in this direction. Simulation results also
verify the feasibility of the proposed algorithm ST-CDS.
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