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ABSTRACT

In this paper it is shown how a H-matrix of regular low-density parity-check codes with
an arbitrarily given minimal Hamming distance dmin can be determined. The number
of necessary check bits can be recursively calculated. Because of the special structure
of the H-matrix the generator matrix of the code is also low density and can be easily
directly determined.
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1. Introduction

A low-density parity-check code (LDPC code) is a linear block code with a sparse
H-matrix often designed for a very large code length. Since the H-matrix is a sparse
matrix the density of ones of this matrix is low. An important advantage of low-
density parity-check codes is that the low density of ones in the H-matrix allows a
fast decoding in various ways as for instance bit-flipping decoding, majority decoding
and iterative decoding based on belief propagation. LDPC codes ware introduced
already in 1969 in [3]. Starting with the paper of Tanner [4] a large number of
publications appeared. Tutorials and book chapters are, e. g., [1], [2], [5] and give an
overview on these codes.

Regular and non-regular LDPC codes are distinguished. In a regular LDPC code
the column weight wtc, i. e., the number of ones per column and the row weight wtr,
i. e., the number of ones per row, is a constant for every column and for every row.
In an irregular LDPC code the column weights of different columns of the H-matrix
may be different and also the row weight of different rows may be different, but the
density of the H-matrix is small.

Typical design methods for the H-matrices of LDPC codes are

• random or pseudo-random determination of the columns of the H-matrices [8],

• design of H-matrices based on circular permutation matrices [7],

• determination of H-matrices based on finite geometries [9], [1],

• design of H-matrices based on Reed-Solomon codes or BCH-codes [10],


