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Representations of Rank-Metric and Gabidulin Codes

Rank-metric codes were introduced in 1978, but only in the last decade they have gained a lot of
interest due to their application to network coding. These codes are linear subspaces of nxm matrices
over a finite field Fq, but they can be also seen as subspaces of vectors of length n over an extension
field Fqm. Codes that are optimal with respect to this metric are called Maximum Rank Distance (MRD)
codes. The first and most studied construction of rank-metric codes was proposed in the seminal
works of Delsarte (1978), Gabidulin (1985) and Roth (1991). These codes are known as generalized
Gabidulin codes.
In this talk we will give an overview on various representations of rank-metric codes. When one
considers codes in Fnqm, then it is natural to represent them via their generator matrix. However, in the
case of codes in Fqmxn, the natural representation is using 3tensors T in Fqkxmxn. We will analyze how
these representations are useful for extrapolating information about the underlying codes, and why
they are more convenient in terms of storage and encoding complexity.
Moreover, we will examine the structure of generalized Gabidulin codes, that are the analogue of
Generalized Reed-Solomon codes in the rank metric. The study of these codes and their encoders leads
to matrices with a deep structure in the context of finite fields and finite geometry.
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