Journal of System Simulation

Volume 34 | Issue 9 Article 6

9-23-2022

Relative-Residual-Based Dynamic Schedule for Decoding of LDPC
Codes

Fatang Chen
School of Communication and Information Engineering, Chongqing University of Posts and
Telecommunications, Chongqing 400065, China;, 2080963980@gqg.com

Hebin Li
School of Communication and Information Engineering, Chongqing University of Posts and
Telecommunications, Chongqing 400065, China;, 1511090958@qgqg.com

Zhihao Zhang
School of Communication and Information Engineering, Chongqing University of Posts and
Telecommunications, Chongqging 400065, China;

Zhigiang Mei
School of Communication and Information Engineering, Chongqing University of Posts and
Telecommunications, Chongging 400065, China;

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol34
https://dc-china-simulation.researchcommons.org/journal/vol34/iss9
https://dc-china-simulation.researchcommons.org/journal/vol34/iss9/6
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol34%2Fiss9%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages

Relative-Residual-Based Dynamic Schedule for Decoding of LDPC Codes

Abstract

Abstract: In order to solve the problems of the oscillation phenomenon and greedy characteristics in the
dynamic scheduling decoding algorithm for low-density parity-check (LDPC) codes, the relative-residual-
based dynamic schedule (RRB-BP) algorithm is proposed based on variable-to-check residual belief
propagation (VC-RBP) algorithm. The variable nodes are grouped, then the relative residual value of the
message passed by the variable nodes to the check node is taken as a reference, and the node with the
largest relative residual value is updated in priority to accelerate the decoding convergence speed. For
variable nodes oscillating in the decoding process, the posterior LLR (log likelihood ratio) message values
before and after updating are processed with weighted average to improve the reliability of oscillating
nodes. In the process of algorithm iteration, the relative residual value of messages transmitted from
variable node to check node is attenuated to alleviate the greedy characteristic of decoding algorithm.
The simulation results show that compared with the VC-RBP algorithm, the decoding performance gain of

the proposed algorithm is 0.3~0.4 dB when the bit error rate is 10, and the convergence speed is faster.
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Abstract: In order to solve the problems of the oscillation phenomenon and greedy characteristics in the
dynamic scheduling decoding algorithm for low-density parity-check (LDPC) codes, the relative-residual-
based dynamic schedule (RRB-BP) algorithm is proposed based on variable-to-check residual belief
propagation (VC-RBP) algorithm. The variable nodes are grouped, then the relative residual value of the
message passed by the variable nodes to the check node is taken as a reference, and the node with the
largest relative residual value is updated in priority to accelerate the decoding convergence speed. For
variable nodes oscillating in the decoding process, the posterior LLR (log likelihood ratio) message
values before and after updating are processed with weighted average to improve the reliability of
oscillating nodes. In the process of algorithm iteration, the relative residual value of messages transmitted
from variable node to check node is attenuated to alleviate the greedy characteristic of decoding
algorithm. The simulation results show that compared with the VC-RBP algorithm, the decoding
performance gain of the proposed algorithm is 0.3~0.4 dB when the bit error rate is 10~, and the
convergence speed is faster.
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