0254-6124/2026 /46(3)-0827-09  Chin. J. Space Sci.  =AHFFIR

GU Xuechen, FAN Yanan, YAN Yi, LI Xue, YAO Xiujuan. A Maximum A-posteriori Probability Decoding Algorithm for the CCSDS Punctured
Convolutional Codes (in Chinese). Chinese Journal of Space Science, 2026, 46(3): 827-835. CSTR:32142.14.¢jss.2025-0058. DOI:10.11728/
¢j$s2026.03.2025-0058

—f AT CCSDS #fLEMWIRK
JRIHERRIF R E L

1,2 1 \— 1
E & 3% I 4 EE 4
1 1
%z F k75 18
L ERFEBE R 2 mEE L 6 100190)

2P ERFEBERSY: JEaT 101408)
 OE AN CCSDS KRS TLIG 5 R e 4l LD e T AR RS 254012 A0 R, 420 T P T
Y — P e SR Bk, T 7 A T AT (RUBRAR B BRI ) UG ) BB, SRAS SR AR B B RS 0%
BRUA LS B, FRAR R B FLITE R M (EIE SRR B E 8, INIMETHE FLGTRS B RE. OF B gl Rz, A&
SCHT RS AT AR CCSDS LRSI F iR ST giid i 5, FASSGE S iR LR R RN 38 A E
FHEFE RIS, 75 5/6 M1 7/8 B RTN | Frit Sk i 43y 25 /0 IR T+ 0.2 dB A1 0.6 dB, HilHERES
Viterbi PRISE MY, BB A2 hr TR FHE, 7T TR0 25 M58 15 RG] 5.
KA CCSDS, HFLE, SR IHER, {518 4T
FESHES  V443+.1, TNO11.22

A Maximum A-posteriori Probability Decoding
Algorithm for the CCSDS Punctured
Convolutional Codes

GU Xuechen'”  FAN Yanan' YAN Yi'
LI Xue'  YAO Xiujuan'

1(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)

2( University of Chinese Academy of Sciences, Beijing 101408)

Abstract CCSDS punctured convolutional codes suffer from bit-error-rate performance degradation

using the Viterbi decoding algorithm. Aiming at this issue, this paper proposed a maximum a-posteriori
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probability decoding algorithm for these codes. The algorithm takes a forward and backward update pro-

cess of the likelihood messages based on the trellis graph, to obtain the maximum a-posteriori log-likeli-

hood ratio for the corresponding input bits, reducing the loss of channel likelihood information caused by

puncturing, thereby improving the performance of the punctured convolutional code. As shown by the

simulation results, the proposed algorithm can achieve an even lower bit-error-rate for the CCSDS punc-

tured convolutional codes and improve the encoding gain, and the higher the code rate, the more signifi-

cant the bit error rate reduction. Compared with the Viterbi decoding algorithm, the proposed decoding

algorithm provides a coding gain of about 0.2 dB and 0.6 dB for code rates of 5/6 and 7/8 respectively.

Its computational complexity is comparable to that of the Viterbi decoding algorithm, thus it has good

engineering application value, which can be used to improve the reliability of existing space telecommu-

nication systems.
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