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带宽有效传输的GF(q)上LDPC编码设计 
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摘要 
以Davey(1998)提出的Monte-Carlo方法为基础的、适用于二进制PSK调制的二进制LDPC(Low-Density 
Parity-Check，低密度奇偶校验)码的最优化理论已经在相关文献中得到了验证。但由于q进制星座没有旋
转对称性，因而限制了Davey的方法的应用。本文提出了应用在准正规编码类型上的一种有效的Davey型
Monte-Carlo最优化编码设计方法。应用这种方法，可直接将GF(q)上的最优LDPC编码和任意的q进制调制
结合起来，获得很高的带宽效率。本文采用MQAM和MPSK调制机制与准正规LDPC编码相结合的若干实例来论
证该设计方法。 
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Design of LDPC Codes over GF(q) for Bandwidth Efficient 
Transmission
Lei Wei-jia①, Li Xiang-ming②, Li Guang-jun①
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Abstract
Optimization of binary LDPC (Low-Density Parity-Check) codes for application to binary 
PSK modulation has been demonstrated in the literature, on the basis of Monte-Carlo 
method proposed by Davey(1998). The lack of rotational symmetry in a generic q-ary 
signal constellation, however, limits the application of Davey’s method. This paper 
proposes an efficient Davey-type Monte Carlo technique for code optimization within 
the category of quasi-regular codes, so that one can directly combine the optimized 
LDPC code over GF(q) with arbitrary q-ary modulation to achieve bandwidth efficiency in 
transmission. The validity of the proposed design procedure is illustrated through 
examples combining quasi-regular LDPC codes with MQAM and MPSK signaling schemes.
Key words   Low-Density Parity-Check Codes(LDPC)   Bandwidth efficient transmission   
Monte-Carlo method   
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