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Abstract

Hybrid multi-kernel polar codes are polarized and have good polarization performance. The ex-
ponent of the polarization matrix corresponding to the polar code is an important metric to measure
the performance of the polar codes, so this paper focuses on the exponent of the hybrid multi-kernel
polar codes. In this paper, we extend the expression of partial distance of multi-kernel polar codes
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to obtain the expression of partial distance of hybrid multi-kernel polar codes, and the expression
of exponent of hybrid multi-kernel polar codes is derived based on the relationship between par-
tial distance and exponent of polar codes, which can be expressed as a linear combination of its
constituent matrices, and the upper and lower bounds of exponent of hybrid multi-kernel polar
code are obtained. Then, based on the polarization phenomenon of hybrid multi-kernel polar
codes, a special matrix selection rule for hybrid multi-kernel polar codes is proposed, and it is
proved that the exponent of hybrid multi-kernel polar codes generated under this matrix selection
rule is convergent and channel capacity dependent. Finally the theorems derived in this paper are
applied to explain some existing experimental images and conjectures.
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Figure 1. Hybrid multi-kernel polar codes construction
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Figure 2. Exponents of hybrid multi-kernels polar codes
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