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A Decoding Algorithm of Polar Codes Based on Perturbation with CNN
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Abstract: According to the space theory for error correction, a Polar decoding algorithm for medium and short
code lengths, based on the perturbation with a Convolution Neural Network (CNN), is presented to overcome
the poor performance of the Successive Cancellation (SC) decoding algorithm and the high complexity of the
Successive Cancellation List (SCL) decoding algorithm. For any receiving signals that failing to decode, a
perturbation noise, generated through the CNN, is added to the receiving signal, and the likelihood information
is then recalculated for further decoding. The simulation results show that the proposed algorithm has a gain of
about 0.6 dB compared with the SC decoding algorithm, and an improvement of about 0.1 dB and a lower
average complexity than that of SCL decoding algorithm when L=16.
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#WAN: ¥, A, q, N, ite_max;
Hi: @
(1) d=SC (y) \\ SC decoding of received signal
(2) if CRC (d)€ ¢ then
(3) return d as
(4) else
(5) for i =1 — ite_max do
(6) CNN \\ Well trained CNN
(7) n; < CNN (y) \\ Generation of perturbation noise
(8) Yi < y +ns \\ Addition of perturbation noise
(9) LR; <= y; \\ Update LR
(10) @; < SC (LR;))\\ SC decoding of perturbed signal
(11) if CRC (@i €) c then
(12) return 4; as U
(13) terminate Algorithm
(14) else
(15) Store @;
(16) end if
(17) end for
(18) for i =1 — ite_max do
(19) Calculate L(@) from @4
(20) end for
(21) max L(4)
(22) return @ as @
(23) end if
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