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Algebraic coding theory has been successful at
providing good codes for discrete channels. In the
meantime, research in communication has evolved,
and new channel models have appeared in the
context of wireless communication, requiring thus
the construction of new families of codes. Some of
my work has consisted on designing codes for
application to wireless communication, hamely
lattice codes for single antenna channels and space-
time codes for multiple antenna channels.

Algebraic lattice codes:

In the context of single antenna channels, it has
been shown that lattices built over number fields
provide good modulation schemes, mainly thanks to
the fact that the code design criteria are related to
invariants of the underlying number field, such as
signature and discriminant. Some of my early work
has been to find explicit constructions of such codes.

Algebraic Space-Time Coding:

Space-time codes have been introduced for coding
over multiple antenna channels. Following the work
of Sundar Rajan and Sethuraman, division algebras
have been proposed as a tool for building good
space-time codes. | have worked on designing
efficient space-time codes based on cyclic algebras.
| have extended some of these techniques to
provide unitary space-time codes for coding over
channels where channel side information is not
available, and more recently to obtain distributed
space-time codes, available for coding over wireless
relay networks.

Wireless channels have addressed new problems
not only in the area of coding, but also in the area of
security, where the question is to obtain secure
wireless communication. | am considering this issue
mainly from an information theoretical point of view.
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Information theoretical security:

On the one hand, | am working on bringing security
into wireless communication. From this point of
view, | am interested in the notion of secrecy
capacity and the design of wiretap codes. On the
other hand, | am also studying the reverse
application, that is bringing coding techniques into
the cryptographic world, for example, using codes
for continuous noisy channels to design
cryptographic primitives such as bit commitment.
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