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Research on Marker-Polar Concatenated Codes for
Correcting Insertion/Deletion Errors

BAI Yu, LIU Yuan

(Electronics and communication engineering College, Tianjin Normal University, Tianjin 300387)
Abstract: To enhance the error correction capability of Marker-LDPC concatenated codes against
insertion/deletion errors, this paper proposes a Marker-Polar concatenated scheme by employing Polar
codes as outer codes, which exhibit superior error correction performance and lower error floor
characteristics. The outer decoder adopts the successive cancellation list (SCL) decoding algorithm to
correct residual errors from the inner decoder, while incorporating a dual verification mechanism
combining cyclic redundancy check (CRC) and parity check (PC) to improve the system's error
correction performance. Simulation results demonstrate that at a frame error rate of 0.01 with a total code
length of 768 bits, the proposed scheme can correct 6 more insertion/deletion errors per frame compared
to conventional Marker-LDPC structures, showing significant performance improvement.

Key words: Communication engineering; Insertions/deletions; Marker code;Polar codes;Concatenated
coding scheme;
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Fig. 1 Schematic of a Concatenated Coding System

IDS {SIEMAER I 2 Fros, X FPal R raE—An, AT BRSO . AR,
KB IEANBIP 51, s P, MR AR AL, B P, (B 2) dnBIAI«1”, B 1L
FIERL, HAHBHEP. PP HIFIRIEN MR Bl MR, =1-P-Py. X T4
X, FEPENINER, NMERER, NEAER OB AT

P (N Ng:N)=P; Py (PP (Py(1-P)y o™ (D

K2 LLFs IDS fFiE
Fig. 2 Bit-IDS Channel
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Tab. 1 Simulation Parameter Settings
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Fig. 3 Impact of Different Outer Code Designs on Concatenated Code Performance
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Tab. 2 Complexity Analysis of SCL Decoding

BIRKSE L 1 2 4 8 16

SMORTTRIE 2 O(NloghN) O(2NlogN) O(4NlogN) O(8NlogN) O(16NlogN)
AN A [A] 5 % B O(N) O(2N) O(4N) O(8N) O(16N)
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Fig. 4 Impact of List Size L on Concatenated Scheme Performance
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Fig. 6 Impact of PC Check Count on Concatenated Scheme Performance
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