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An Early stopping lteration Strategy Based on scale
—aBelief Propagation Algorithm for Polar Codes
Junqi Liu
Hebei Vocational University of Technology and Engineering

[Abstract] The improved BP decoding algorithm for polar codes based on early stopping iteration strategy
mainly utilizes the likelihood ratio of information bits, observes the change value of the likelihood ratio of
information bits and the size of the convergence threshold, and determines whether the information bits have
converged. When all information bits have reached convergence, the iteration is stopped. This algorithm
reduces the number of iterations, but at each iteration, it is necessary to determine all information bits, which
undoubtedly increases spatial and temporal complexity. Simulation shows that the average number of iterations
for each information bit is inconsistent when decoding is stopped, and the average number of iterations shows an
increasing trend overall; The overall convergence situation can be determined by judging the convergence of
some information bits. This article proposes a scale based early stopping iterative decoding algorithm, which
essentially judges some information bits. The number of these information bits is equivalent to the total number
of information bits multiplied by the scale factor. When these information bits converge, the overall decoding is
terminated. The simulation results show that compared with the polar codes improved BP decoding algorithm
with early stopping iteration strategy, the performance does not decrease, and the decoding space complexity is
reduced (where K is the number of information bits).

[Key words] polar codes; BP decoding; Scale factor; Early stopping of iteration
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