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ABSTRACT

In this paper we propose a design algorithm for nonbinary LDPC (low-density parity-check) codes with low
error-floors. The proposed algorithm determines the nonbinary values of the nonzero entries in the parity-check
matrix in order to maximize the binary minimum distance of the designed nonbinary LDPC codes. We verify
the performance of the designed nonbinary LDPC codes in the error-floor region by Monte Carlo simulation and

importance sampling over BPSK (binary phase-shift keying) modulation.
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Table 1. Numbers of cycles in the designed parity-check matrix

Length 8 10 12 14
Number 90 382 1415 5391
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Table 2. Numbers of cycles not satisfying the FRC

Cycle length 8 10 12 14
Random 8 59 212 823
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Proposed 0 15 232 843
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Table 3. Numbers of codewords of small minimum
distance in the designed nonbinary LDPC codes

Binary distance 4 5 6 7 8
Random 2 16 54 161 394
Conventional 0 0 3 47 194
Proposed 0 0 0 17 247
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codes over BPSK modulation (Monte Carlo simulation)
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