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Abstract:

We study the capacity of point-to-point erasure networks under a restricted form of network coding to which we
refer as spatial network coding. In this form of coding, the nodes can not perform coding on successive packets
which are received from one incoming link. The coding at a node is restricted to the packets received at the
same time dlot from different incoming links to the node. In other words, the temporal aspect of coding is
absent.

We prove that the capacity of a unicast session under spatial network coding is the statistical average of the
minimum cut of the random graph corresponding to the erasure network. Then, we consider a network with a
complete, directed and acyclic graph in which the nodes are erased independently. We prove that the capacity of
the network under spatial network coding is the same as its capacity under general network coding. This shows
that temporal coding has no improving effect for this network. Finally, we compare the capacities under
different coding schemes for the complete graph with the edges that are erased independently.

Keywords: Network Coding, Erasure Network, Capacity, Spatial Network Coding

Submission date:05 Apr., 2010
Acceptance date28 Nov., 2010
Corresponding author: Mehrdad Salmasi

Corresponding author’s address:Wireless Communications Lab., Department of Electrical and Computer
Engineering, Isfahan University of Technology, Isfahan, Iran.

S YA (linso) 9 3uils — p93 0 lonh —pidid Jluw— (] 2l Sig S g (3 0 (oot &1 pild


http://jiaeee.com/article-1-177-fa.html
http://www.tcpdf.org

