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Abstract 

 

It is well-known that belief-propagation (BP) decoding of low-density parity-check (LDPC) codes is suboptimal 

and that the noise threshold of maximum-a-posteriori (MAP) decoding can be larger than that of BP 

decoding.  In 2011, Kudekar et al. proved that regular LDPC ensembles can be spatially coupled (SC) so that the 

BP noise threshold saturates to the MAP noise threshold of the original ensemble. These SC ensembles are 

instances of LDPC convolutional (LDPCC) codes and the new proof explains an earlier observation by 

Lentmaier et al. that terminated LDPCC codes allow reliable communication at rates approaching capacity.   

 

The goal of this talk is to provide a tutorial introduction to these recent advances in coding theory.  A short 

review of LDPC codes and density evolution will be followed by an introduction to SC codes. Next, some 

standard communication problems will be used to highlight the benefits of SC codes. Finally, the phenomenon  

of threshold saturation will be discussed and an overview of its proof will be presented. 

 

This talk is based on joint research with Yung-Yih Jian, Santhosh Kumar, Krishna R. Narayanan, Phong S.   

Nguyen, and Arvind Yedla. 
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