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LDPC Codes Erron Cortrection and
Beyond

ALDPC codes allow a convenient tradeoff between error rate
performanceinddecodingcomplexity
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Random LDPC Codesvs. Structured
LDPC Codes

Aln most scenarios, protegraph-based codes are
considered

AStructured LDPC codesoften guaranteesignificant
savingsan termsof encodinganddecodingcomplexity

AQuasi-cyclic LDPC codes allow a convenient
theoretical analysis and they can be seen as
protographbasedstructuredcodes

ARandom LDPC codes have to be analyzed in
probabilistic terms and leave less spaceto the code
design



SC Codesand Optical Communications: an
ldeal Match?

AModern optical communicationsystemsrequire high-performing error
correctingcodesthatsupportthroughputsf 100 Gbit/s (or multiples)

ACodinggainscloseto the theoreticalimits atatarget” %2 p 1 are
recommended

AProtograph-basetspatially coupled codesarerecognizedasa suitable
solutionto thesechallenge?
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LDPC codes

A Low-DensityParity-Checkcode$?!

A GraphbasedcodesY Tannergraph?
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A Cycles deterioratethe performanceof iterative
decoders

A Thegirth "Qof a codeis the lengthof the shortest
cyclg(s) in its Tannergraph
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Spatially Coupled LDPC Codesi- Lifting:
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Sliding Window Decoding
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Complexity and Latency of a Sliding
Window Decoder

AThedecodingatencyy only depend®nthewindow sizeandon &

AThe averagedecodingcomplexity 3  also dependson the average
numberof decodingiterations the numberof quantizationbits and on
the columnweight
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ASpatially coupledLDPC codesachievecapacityover a broadfamily of
channelsunderbelief propagatiordecodindf!
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Maim Contributions

1. COMPACT CODES

ALower boundson the constraintlength of somefamilies of SG
LDPC codeswhich allow to avoidcyclesupto a givenlength

ADesignmethodspermittingto achieveor approactthesebounds

2. LOW-WEIGHT CODEWORDSAND CYCLES

ACodewordscan be associatedo a numberof cyclesin the code
Tannergraph

AHeuristic methodbasedon the removal of some cycles yielding
iImprovedminimum distanceoropertiesanderrorrateperformance

3. DECODING PARAMETERS:

A Heuristic methodto find the best possibletradeoff between
window size and number of iterations of sliding window
decoders
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Constraint Length: Boundsvs. Exhaustive
Search
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DesignhBasedon Sequentially Multiplied
Columns
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Ermon Rate Performance
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