55 44 55 6 ) BOfE ¥ W Vol.44 No.6
2023 4E 6 H Journal on Communications June 2023

T GRU WEHHBFER R E S XA LS SCLF &

A2ZV AR, FERS, T3 R a%E 1T
(1. MREBETLAEKYBETH5EE TS, L5 MR 210044; 2. BHFb A TE B TR, 1LI% T8 214105;
3. VLR RF R Tl f e b i 20 S E T stie =, 1175 B8 214122)

W OE: NTRRRAID A SCLF Rk ERtpe Bk, R EWEARET, EREd®M @, 8T M
FT GRU W45 Bh AR A2 T B A8 3 AR ATHUVH P R L Re B SE (PME-SCLF) Bk, 1k, EFH A FRIDRA, K
PRI AT WA R I R AR, SR T — AL SR . LR, @ISR GRU s g A g S — A
HRAL, PR T PRI ARG k. BRJE, RIS EIEL 1 B AR R AT HET, B R rT R S AT
MYBIEE, $RHT —Fh 2 LLAFRFE N . P EES SRR, 5P SCLF HykMl, TEMREMEILTT, ArEyaRinl s
AR LRI R IE R T 18~24%, TEFRLUERMZ LURFRIEE ~, AT EE Bl & 0.3 dB A1 0.2 dB 1k
Aets, HAELRFIE 2RI,

EHEIR: MRS HRATHOH PR LR IR, B ESSH, Z R

FESHES: TNI11.22

NHERERD: A

DOI: 10.11959/j.issn.1000—-436x.2023110

SCLF algorithm for polar code based on GRU network
assistance and path metric exchange

LI Jun'?, ZHOU Lejia', LI Zhengquan®, JI Ru', ZHU Jintao', LIU Xingxin', LIU Ziyi'

1. School of Electronics and Information Engineering, Nanjing University of Information Science and Technology, Nanjing 210044, China
2. School of Electronic Information Engineering, Wuxi University, Wuxi 214105, China

3. Key Laboratory of Advanced Control of Light Industry Processes, Jiangnan University, Wuxi 214122, China

Abstract: In order to solve the problems of low transmission performance, inaccurate flip set construction and high com-
plexity of existing polar codes successive cancellation list bit-flip (SCLF) algorithms, a SCLF algorithm for polar codes
based on GRU network assistance and path metric exchange was proposed. First the decoding state was redivided, and a
bit-flip strategy was proposed by combining the ideas of path metric exchange and reverse judgment. Secondly, a flip set
construction method was proposed by training the GRU network to locate the first erroneous bit in the decoding. Finally,
a multi-bit flipping rule was proposed by sorting the path metric for each low-order flip and fixing the low-order reliable
bits before performing the high-order flip. Simulation results show that compared with the existing SCLF algorithms, the
proposed algorithm improves the accuracy of identifying the first error bit by 18~24% at low signal noise ratio. Under
single-bit and multi-bit flipping, the proposed algorithm has a performance gain of up to 0.3 dB and 0.2 dB, respectively,
and the online decoding complexity is lower.
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