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Partial permutation decoding for binary
Hadamard codes

Roland D. Barrolleta

Universitat Autònoma de Barcelona

(Joint work with Mercè Villanueva)

Permutation decoding is a technique which involves finding a subset S,
called PD-set, of the permutation automorphism group PAut(C) of a code
C in order to assist in decoding. A method to obtain s-PD-sets of size
s + 1 for partial permutation decoding for the binary linear Hadamard
codes Hm of length 2m, for all m ≥ 4 and 1 < s ≤

⌊
2m−m−1

1+m

⌋
, is de-

scribed. Moreover, a recursive construction to obtain s-PD-sets of size
s + 1 for Hm+1 of length 2m+1, from a given s-PD-set of the same size
for the Hadamard code of half length Hm is also established. It is known
that some nonlinear Hadamard codes can be constructed as binary im-
ages under the Gray map of codes over Z4. In this talk, we provide ex-
amples of small s-PD-sets for this family of nonlinear Hadamard codes.
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Codes for Synchronization Error Correction
Johann A. Briffa

University of Malta

(Joint work with Hans Georg Schaathun, Stephan Wesemeyer, and Victor
Buttigieg)

Channels subject to synchronization errors have been known for a long
time in coding theory. Interest was rekindled when Davey and MacKay [1]
proposed a concatenated scheme combining an outer q-ary LDPC code
with a sparse inner code for synchronization correction. Alternative ap-
proaches have also been tried, including the insertion of short marker se-
quences in binary LDPC codewords [2], and extending the state space of
convolutional codes to allow correction of synchronization errors. More
recently, the latter approach has been applied successfully to turbo codes
[3]. This increase in interest is mainly due to new applications requiring
such codes. However, synchronization error channels introduce a number
of difficulties, and much remains unknown.

In this presentation, we introduce the problem of correcting synchro-
nization errors, reviewing common channel models. This is followed by
an overview of existing codes for insertion/deletion correction, focusing
on our Time-Varying Block (TVB) codes [4], which generalize a number
of previous synchronization error-correcting codes. We discuss our main
contributions to this topic, including an expression for the expected distri-
bution of drift on a common channel model, an optimal decoder for TVB
codes, and practical recommendations based on probabilistic arguments.
We also review practical contributions, including an optimized massively
parallel implementation of a flexible decoder [5]. In closing, we consider
what problems remain open.
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Some two-torsion issues for curves in characteristic
two

Wouter Castryck

Universiteit Gent

(Joint work with Marco Streng and Damiano Testa)

Consider a smooth plane curve of odd degree d over GF(2r) with defin-
ing equation ∑

i+j+k=d

cijkX
iY jZk = 0

and suppose that cijk = 0 as soon as i, j, k are all odd. At first sight, the lat-
ter condition seems equation-specific, but an easy calculation shows that it
is actually invariant under projective transformations. So something more
geometric is going on, but what? In this talk we will provide an answer,
generalize it to a broader class of curves, and relate it to two-torsion phe-
nomena of the following kind: if one takes a random smooth plane curve
over GF(2r) of a given odd degree d, then the probability that its Jacobian
has an even number of points converges to 1 as r and/or d tend to infinity
(a fact first observed and proved by Cais, Ellenberg and Zureick-Brown
[2]).

[1] B. Cais, J. Ellenberg, D. Zureick-Brown, Random Dieudonné modules, random p-
divisible groups, and random curves over finite fields, Journal of the Institute of Math-
ematics of Jussieu 12(3), pp. 651-676 (2013)
[2] W. Castryck, M. Streng, D. Testa, Curves in characteristic 2 with non-trivial 2-
torsion, to appear in Advances in Mathematics of Communications
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Fingerprinting codes and their limits
Gábor Fodor

Vrije Universiteit Brussel, Belgium

(Joint work with Adriaan Barri)

Fingerprinting is the task of identifying re-distributors of digital content. Given
a set of N users, we want to generate a unique code Xi for each user so that un-
der certain distortion assumptions, the probability of accusing an innocent user
is lower than ε1 and the probability of missing the guilty user(s) is lower than ε2,
with 0 ≤ ε1, ε2 ≤ 1 being fixed constants.

We are particulary interested in collusion attacks, a form of attack when a set
of users combine their codes in order to generate a new, forged one, subject to cer-
tain strict limitations, like the Boneh-Shaw marking assumption [1] or its relaxed
version, suggested by Guth and Pfitzmann [2]. Given the maximum number of
colluders to be c, we are then interested in generating fingerprinting codes that
satisfy the error constraints for arbitrary (c, ε1, ε2) value. This presentation will
deal with optimal code lengths, capacity of such codes, alphabet sizes and differ-
ent aspects of the collusion attack channel.

Vrije Universiteit Brussel, Boulevard de la Plaine 2, 1050 Ixelles, Belgium
gfodor@etro.vub.ac.be
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About a class of Hadamard Propelinear Codes
E. Suárez-Canedo

Universitat Autònoma de Barcelona

(Joint work with J. Rifà)

This article aims to explore the algebraic structure of Hadamard propelinear
codes, which are not abelian in general but they have good algebraic and combi-
natorial properties. Concretely, we construct a subclass of Hadamard propelinear
codes which enlarges the Hadamard Z2Z4Q8-codes.Several papers have been de-
voted to the relations between difference sets, t-designs, cocyclic-matrices and
Hadamard groups, and we present a link between them and a class of Hadamard
propelinear codes, which will be called full propelinear. Finally, as an exemplifi-
cation, we go over Hadamard codes of length sixteen giving a propelinear struc-
ture for all of them.
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On some transitive combinatorial structures and
codes constructed from the symplectic group

S(6, 2)

Andrea Švob

University of Rijeka, Croatia

(Joint work with Dean Crnković and Vedrana Mikulić Crnković)

The main topic of this talk will be the construction of transitive combinatorial
structures from finite groups. The method will be applied on the construction of
2-designs and strongly regular graphs. The structures will be defined on the con-
jugacy classes of the maximal and second maximal subgroups under the action of
the symplectic group S(6, 2). Furthermore, using this method linear codes invari-
ant under the action of the group S(6, 2) as the codes of the constructed designs
were constructed. In this talk, the constructed structures will be described.
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