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Abstract
The ever-growing needs for cheaper, faster, and more reliable communication and storage systems
have forced many researchers to seek means to attain the ultimate limits, known as the channel
capacities, on reliable information transmission and storage. Low-density parity-check (LDPC) codes
are currently the most promising coding technique to achieve (or close to) the channel capacities (or
Shannon limits) for a wide range of channels.
Discovered by Gallager in 1962, these codes were rediscovered in the late 1990’s. Ever since their
rediscovery, a great deal of research effort has been expended in design, construction, encoding,
decoding algorithms and complexity, structure, performance analysis, generalizations and applications
of these remarkable codes. Many LDPC codes have been adopted as the standard codes for various
current and next generations of communication systems. Applications to high-density data storage
systems, such as flash memories, are now being seriously considered. In fact, they are appearing in
some recent data storage products.
This rapid dominance of LDPC codes in applications is due to their capacity-approaching performance
which can be achieved with practically implementable iterative decoding algorithms. This presentation
gives an overview of LDPC codes and their recent developments in code constructions and reducedcomplexity decoding schemes.
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