On Computing Error Floor LDPC Codes

Abstract:

Computing error floors of low-density parity check (LDPC) codes is numerically challenging task
especially when low frame error rates (FER) of 1le-12 or below are required. We present a
computationally efficient, accurate and generic method for FER computation for LDPC codes over the
binary symmetric channel (BSC). The sub-graph Expansion-Contraction method 1). starts from a list of
short cycles present in the Tanner graph of a code, 2). expands each cycle by including its sufficiently
large neighborhood in the Tanner graph and then, 3). contracts them based on exhaustive decoding of
error patterns on the expanded graph. The method gives minimal uncorrectable error patterns, their
corresponding strengths and thereby an estimation of the frame error rate. Computational complexity
in estimating error floor of LDPC decoder is reduced six orders of magnitude compared with standard
Monte-Carlo simulations.
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