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Abstract:   
This talk provides an overview of one of the central problems in communication engineering 
in the last dozen years, whose solution allows us now to reach the 1 Gbps frontier in wireless 
systems such as LTE Advanced and WiMax. 
The gains achieved by using multiple-input multiple output (MIMO) transmission links come 
at the expense of a much higher algorithmic complexity at the receiver side. The underlying 
detection problem is the closest vector problem (CVP) in a lattice. The talk will describe 
several approximate and exact solutions to CVP, emphasising the geometric manipulation of 
lattices that is carried out by the most relevant algorithms (maximum likelihood detection, 
zero-forcing, minimum mean square error, successive detection, sphere decoding and lattice 
reduction). A novel approach to the problem (by Monteiro and Kschischang) will also be 
presented, which maps the problem onto a graph-based path-minimisation problem.  
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