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Abstract

Gabidulin codes are the most well known family of rank metric codes.
They are obtained via evaluation of a set of linearized polynomials on lin-
early independent points. Those codes that achieve their Singleton-like
bounds, are called optimal evaluation rank metric codes. Optimal evaluation
rank metric codes that are not Fqn-linear can be divided into two groups.
The first group contains rank metric codes that are maximum rank distance
(MRD) codes and they are generalized versions of Gabidulin codes [2].
Their constructions are based on Sheekey’s idea [11] and all of them have a
twisted term in their linearized polynomial representations. The codes in this
group are twisted Gabidulin (TG) codes [11], generalized twisted Gabidulin
(GTG) codes [6], additive generalized twisted Gabidulin (AGTG) codes [7]
and Tromebetti-Zhou (TZ) codes [12]. The second group are rank metric
codes that are subsets of restricted matrices and equipped with rank metric.
The codes in this group are symmetric [9], alternating [1] and Hermitian
[10] rank metric codes. The codes in the first group were proposed without
any decoding algorithm and the codes in the second group were proposed
with no encoding and decoding procedures. Hence efficient decoding algo-
rithms for the first group and both encoding and decoding algorithms for the
second group are necessary.

Rank syndrome-based decoding algorithm [2] which was applied to de-
code Gabidulin codes requires the code to be Fqn-linear. In this talk encoding
and decoding procedures for the codes in the second group are considered.
The encoding algorithms are the main challenges which they require more
steps in compare to the known encoding methods for evaluation rank met-
ric codes. In the decoding process of the first group of codes, when the
rank of the error vector attains the unique decoding radius, the decoding
problem is reduced to the problem of solve some specific polynomial equa-
tions [8, 3, 4] while for the codes in the second group it is possible to apply



known decoding algorithms for Gabidulin codes. For this purpose we recall
Berlekamp-Massey algorithm and also the properties of the Dickson matrix
associated with linearized polynomials, [5].
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[7] Kamil Otal and Ferruh Özbudak. Additive rank metric codes. IEEE Transactions on Infor-
mation Theory, 63(1):164–168, 2017.

[8] Tovohery Hajatiana Randrianarisoa. A decoding algorithm for rank metric codes. arXiv.org.,
abs/1712.07060, 2017.

[9] Kai-Uwe Schmidt. Symmetric bilinear forms over finite fields of even characteristic. Journal
of Combinatorial Theory, Series A, 117(8):1011–1026, 2010.

[10] Kai-Uwe Schmidt. Hermitian rank distance codes. Designs, Codes and Cryptography,
86(7):1469–1481, 2018.

[11] John Sheekey. A new family of linear maximum rank distance codes. Advances in Mathe-
matics of Communications, 10:475, 2016.

[12] R. Trombetti and Y. Zhou. A new family of MRD codes in F2n×2n
q with right and middle

nuclei Fqn . IEEE Transactions on Information Theory, 65(2):1054–1062, 2019.


