5 46 B4 4 ) S I Vol.46 No.4
2025 4E4 H Journal on Communications April 2025

E TR ESHETZE D AR R EMEE

IRF, k#E AR, T, KA, 4KZ2!
QLRI K2 S 515 BT RSB, TR A 4500015 2. AN K% HHHLE N T GE2<BE, TR M 450001)

O E M AR I M AR AR I I, SR T — R T A T e AR I B R
T2, GBI 2 YR B IO ) A LG AR AL R TR AT AR LU AR T BB AR bl 4 o L P B4R ML T S T
FEFE, W IRE H v T 48 B OB A A o vk, Al ol B S T 2 5 0 3 2 B S IR S, R P 2 v A0 v T i R i
52 5% R AR B 1) B, R AR R SR SRR IR . e, AR ER D LR e A I I O AR e 1)
U R SR EE A B, PR T R R RE S, O N IR LM EGES 2 LeRe i SR 2 . T H4h R,
FEARFRRBI SN, ARk E R RE TEA 5% . X1 IEEES02. 1In B R LDPC (648,324) i, Bl %
TR RIS R IEH]0.005 SIS RIS, 1 AR BIVAERADZN 0.008 I, A 56H M B 2 R AT AEIA F 98% LA .
KHEIR: MRS AWM PEE A, AL ST

FESES: TNIILT

NEKFRERD: A

DOI: 10.11959/j.issn.1000-436x.2025065

Reconstruction of linear block code parity-check matrix based
on fault-tolerant Gaussian elimination

WANG Zhongyong', ZHANG Hong?, GONG Kexian', WANG Wei', ZHANG Ling', ZHU Junhao'

1. School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China
2. School of Computer Science and Artificial Intelligence, Zhengzhou University, Zhengzhou 450001, China

Abstract: Aiming at the problem of poor fault-tolerant performance in the reconstruction of the parity-check matrix of
linear block codes, a parity-check matrix reconstruction algorithm based on fault-tolerant Gaussian elimination was pro-
posed. Firstly, partial bits of codewords were randomly sampled multiple times to construct incomplete codewords. The
reliability was calculated based on the mean and minimum of the absolute values of the bit log-likelihood ratios, so as to
screen out high-reliability incomplete code groups. Secondly, for the partially incorrect states of the basis of the incom-
plete code groups, the fault-tolerant Gaussian elimination algorithm was used to solve the corresponding suspected
parity-check vectors, and then the true parity-check vectors were determined and restored from them. Finally, according
to whether the codeword bits could pass through the known parity-check vectors, the absolute values of the bit log-
likelihood ratios were updated to further improve the bit reliability, bringing gains for the next random sampling of par-
tial bits. The simulation results showed that, under the same identification conditions, the reconstruction rate of the pro-
posed algorithm is higher than that of the existing algorithms. For the LDPC(648,324) code under the IEEE802.11n pro-
tocol, the existing algorithms fail when the bit error rate reaches 0.005 5, while the reconstruction rate of the proposed al-
gorithm for the parity-check matrix still reaches over 98% when the bit error rate is 0.008.
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