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Influence of levodopa on brain network

E. BujnoSkova, J. Fousek, N. Elfmarkovéa, M. Gajdos, M. Mrackové, |. Rektorovéa

Network analysis is a tool to evaluate brain connectivity structure. We show two
ways how to define functional network — regions of interest specified by an expert,
or created by cortex parcellation following anatomical AAL atlas — and analyze its
topology. We used resting state fMRI data from 14 cognitively normal Parkinson’s
disease (PD) patients in their on and o [Cmedication states. We hypothesize that the
medication reduces disconnectivity and causes changes in motor areas and di Lerknt
resting-state networks. We explored network densities in a broad range, binarized
matrices and described the topology by degree, edge weight, path length, cluster-
ing coe Lcieht, e [ciehcy, and betweenness centrality. Di Lerknces in these network
descriptors were statistically evaluated by paired Wilcoxon test. When examining net-
work created by expert knowledge, we observed increase in global e [ciehcy in ON
state. Changes towards improved network topology were seen in all subnetworks
(except insular) in ON state compared to OFF medication state. The approach using
AAL atlas did not reveal any significant di CLerknce on global level, but the increase
of connectivity caused by medication was observed in motor areas, further changes
were registered in hippocampal regions and middle frontal gyrus. These findings
partially support those from expert knowledge paradigm but both are influenced by
small sample size. Study with increased cohort size and comparison with healthy
controls will follow.
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Reflected Attacks Abusing Honeypots

Martin Husak, Martin Vizvary

We present the observation of distributed denial-of-service attacks that use reflection
of the flooding tra [Cc_al[réflectors. This type of attack was used in massive attacks
against internet infrastructure of Czech Republic in March, 2013. The network of
Masaryk University was abused as a reflector. The reflection of the tra [Lc ftom the
honeypots in our network caused false positive security incident detection and helped
the attacker in reflecting more tra Lc_Trhe attack is produced by botnets, networks
of infected computers. Botnet is instructed to send TCP SYN packets to random
hosts in the network at the same time. The source IP address is counterfeited so
the responses floods the victim. Honeypots, which are by default set to accept any
incoming network connection, unintentionally amplified the e Cect of reflection. We
present an analysis of the attack from the point of view of honeypots and show the
risks of having honeypots respond to any incoming tra CLc_IWhile the network of
Masaryk University in general reflected around 5 % of incoming tra Lc,the honeypots
alone reflected 16 % of the tra Lc_A report from another university reported reflection
93 % of tra [c_ihcoming to honeypots. We also discuss the conlusions and lessons
learned from the observed attack.
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Cloud-based Security Research Testbed: A DDoS Use Case

Tomas Jirsik, Martin Husak, Zdengk Eichler, Pavel Celeda

Introducing new services and network management measures represents a digitalnich-
cult task, since it is not easy to make this change without proper testing. Testing in a
real environment, however, is not a suitable solution, as we need to main- tain already
running services and network configuration. A network simulation is a possible so-
lution to this problem. Since there are various types of network topologies, services,
and use-cases to test, a simulation testbed should be able to emulate the whole in-
frastructure, and capture the relevant network properties. Moreover, it should gain
full control over all emulated activities. In our work, we focus on network security
simulation and management, as cyber attacks have become ubiquitous.

Cybernetic Proving Ground (CPG) is a testbed designed especially for a net- work
security management and simulation. It is a scalable, universal solution which is de-
signed for deployment in clouds managed by OpenNebula. CPGpro- vides an assisted
generic network topologies emulation and an isolated virtual environments facilita-
tion, which is used for controlled attack analysis. More- over, it can serve as a cyber
security training tool. The outputs can be used for research into new detection meth-
ods and for network management.

The purpose of this poster is to demonstrate an example of a network at- tack
simulation in CPG. The demonstration focuses on a facilitation of network topology
emulation, retaining main attack characteristics and real-world aspects of the simu-
lation. We reproduced the Distributed Denial of Service (DDoS) at- tack against the
internet infrastructure of the Czech Republic that took place in March, 2013. To
reach our goal we had to specify a scenario based on the observed attacks, set up the
testbed and run the experiment described in the scenario.
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Math Indexer and Searcher Web Interface: Towards
Fulfillment of Mathematicians’ Information Needs

Martin LiSka, Petr Sojka, Michal RUGzitka

Skupina Math Information Retrieval (MIR) na Fakulté informatiky Masarykovy univer-
zity se zabyva vyzkumem a vyvojem nastroju specifickych pro matematicky obsah
(napriklad formule) pro plnotextoveé vyhledavani v digitalnich knihovnach odbornych
textU.

Predkladany plakat shrnuje naSi motivaci pro implementaci takového systému,
seznamuje Ctenare se schématem principu prace nasSeho vyhledavaciho systému Math
Indexer and Searcher (MlaS), podptirnych nastrojti pro zpracovani dat a zaméruje se
zejména na soucasnou podobu webového rozhrani systému MlaS (WebMlaS), ktera
zpristupnuje funkce systému koncovému uzivateli.

WebMlIlaS poskytuje uzivateli rozhrani pro dotazovani pomoci kliCovych slov kom-
binovanych s matematickymi vyrazy zapsanymi v jazyce LaTeX hojné vyuzivanym
matematiky, nebo v XML jazyce MathML, ktery je Casto vyuZzivan jako univerzalni for-
méat pro vymeénu dat mezi matematickym software a pro publikovani na webovych
strankach.

Pro pohodli koncovych uzivatelli je zapisovany dotaz v LaTeXu po kaZzdém no-
vém znaku vizualizovan, coz poskytuje bezprostredni zpétnou kontrolu, usnadnuje
porozumeéni zaddvanému vyrazu a odstranéni chyb. Kromé bublinové napovedy pak
dalSim prvkem uzivatelského rozhrani je funkce naSeptavace (autokompletace) pra-
cujici s databazi odbornych matematickych vyrazu.

Vyhledavani mtize byt zpfesiiovano pomoci fasetového rozhrani zadavani dotazt,
umoznujiciho uzivateli postupng ladit dotaz pro co nejlepsi ukojeni jeho informac-
nich potreb. Seznam vysledkl je pro prehlednost obohacen o zobrazeni Gryvkil z
vyhledanych dokumentli s barevnym zvyraznénim pod¢asti relevantnich dotazu.

Zajemci o hlubSi vhled do préace vyhledavaciho systému mohou vyuzit ladiciho
rezimu, ktery u seznamu vysledkl poskytuje podrobné informace o zptisobu vypoCtu
konectného skore (ranking) kazdého vysledku.
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Similarity Search for Mathematics: The Winning Strategy
of the NTCIR-11 Math-2 Task

O x =~r

Martin LiSka, Petr Sojka, Michal RUziCka

Poster popisuje a sumarizuje skusenosti timu MIRMU z Masarykovej univerzity s vy-
hladavanim matematiky, ktoré sa uskutocCnilo v ramci NTCIR-11 Math-2 vyhladava-
cej ulohy. NTCIR (NIl Testbeds and Community for Informacion access Research) je
tradiCna sut'az v oblasti ziskavania informacii (IR), ktora sa zameriava na porovna-
vanie vyhl'adavacich technik vyvijanych pre r6zne domény IR a konéa sa v Japonsku.
Na&s pristup k vyhladavaniu matematického obsahu je podobnostné vyhl'adavanie za-
loZzené na kanonikalizacii MathML a druhej generacii Skalovatel'ného plnotextového
systému Math Indexer and Searcher (MlaS) vyuzivajuceho overené vyhladavaicie tech-
niky. Schopnosti systému MlaS ako napr. tokenizacia matematickych vyrazov, unifika-
cia, kombinovanie matematickych a textovych vyrazov v dotaze boli overené poslanim
viacerych vyhladavacich behov, z ktorych kazdy bol zaloZzeny na jednom zo Styroch
poskytnutych notacnych forméatov, kde konecné vysledky vyhladavania vznikli zluce-
nim vysledkov z viacerych poddotazov. Délezitost' kanonikalizacie MathML zapisov
matematiky bola overena na jednom zo zaslanych behov, ktory bol zaloZzeny vyluCne
na prezentachom MathML. Posledny rok sme pracovali na zlepSeni kanonikalizacie o
sa ukazalo na zvySeni presnosti vysledkov Pmath behu oproti poslednému vyhodno-
teniu na NTCIR-10. Taktiez experimenty v kombinovani textovych slov s matematic-
kymi vyrazmi ukazali, Ze by sa malo viac pozornosti venovat budovaniu koneCnych
dotazov z uzivatel'ského vstupu, Co mbéze mat’' nezanedbatellny vplyv na presnost’
vysledkov vyhladavania.
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Annotation Game for Textual Entailment Evaluation

Zuzana Neveérilova

Textual entailment in natural language processing (NLP) is a directional relation be-
tween text fragments: text T entails hypothesis H if H follows from T. Textual entail-
ment has more relaxed definition than pure logical entailment: "T entails H" (T ? H) if,
typically, a human reading T would infer that H is most likely true.

Recognizing textual entailment (RTE) has been proposed as a generic NLP task in
2004. RTE systems that decide if T ? H is true or false have to be evaluated against
manually annotated collection of pairs hypothesis-text (H-T pairs). Such collection
can be used for training or testing a RTE application only if it is large enough.

We present a game that collects H-T pairs. It follows a detective story narrative
pattern: a dialogue between the brilliant detective and his assistant. In the game
the detective (human player) provides a short story. The assistant (the application)
proposes hypotheses the detective judges true, false or non-sense.

The textual entailment generation is a rule-based process but the output hypothe-
ses are ranked according to a statistical language model.

The game is intended to collect data in the Czech language. However, the ideas
can be applied for other languages as well.
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Diverse Queries and Feature Type Selection for
Plagiarism Discovery

Simon Suchomel, Jan Kasprzak, Michal Brandejs

A program for helping detering real-world plagiarism needs to accomplish many
tasks. Original documents which served for creation of plagiarism must be retrieved
and also suspicious passages according to input document must be highlighted. This
poster presents methodology used during PAN2013 competition on uncovering pla-
giarism.

The source retrieval task is divided into 2 subtasks: Quering and Selecting, during
which the software utilizes a given search engine. The retrieved sources must be
examined in detail in order to highlight as many plagiarism cases as possible. This
process is depicted as Text Alignment. Results of this process are called detections,
i.e. passages of source document and suspicious document, which are similar enough
to each other, and can serve as a basis for further manual examination for possible
plagiarism. The results of the PAN show that this approach is one of the best for a
real-life adoption, since it achieved a decent recall with just a fraction of used queries.
Such approach is applicable for detection of suspicious texts, which may contain
plagiarism, that can then be selected for further investigation.
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Creating 70+ Billion Word Corpus in the Sketch Engine

Lucia Kocincova, Milo$ Jakubicek, Pavel Rychly

We describe the process of creation of a 70 billion word text corpus of English. We
used an existing language resource, the ClueWeb09 dataset [1], as source for the
corpus data. Processing such a vast amount of data presented several challenges,
mainly associated with pre-processing (boilerplate cleaning, text de-duplication) and
post-processing (indexing for e Lcieht corpus querying using the CQL — Corpus Query
Language) steps. JusText [2], a boilerplate cleaning tool, was used to remove metadata
and low quality text. A deduplication tool Onion [2] was applied to full (document-
level) duplicates and also on the level of near-duplicate paragraphs of text. The data
was morphologically annotated by part-of-speech tags using TreeTagger [3] to add lin-
guistics features important for language analysis such as an automatic thesaurus and
word sketches (one-page, automatic, corpus-derived summaries of a word’s grammat-
ical and collocational behaviour). An e [ective parallelization of the corpus indexation
procedure was employed within the Manatee corpus manager [4] (a part of the Sketch
Engine corpus management system). The resulting corpus has become a valuable
resource for English language analysis.

References

[1] The Lemur Project at Carnegie Mellon University, http://lemurproject.org/clueweb09/

[2] Jan Pomikalek. Removing Boilerplate and Duplicate Content from Web Corpora. Phd the-
sis, Masaryk University. 2011.

[3] Helmut Schmid. Probabilistic Part-of-Speech Tagging Using Decision Trees. Proceedings
of International Conference on New Methods in Language Processing, Manchester, UK.
1994.

[4] Kilgarri CAdam, et al. The Sketch Engine: Ten Years On. In Lexicography (2014): 1-30.



DPRPO, Posterova soutéz, 19.9.2014

Partial Grammar Checking for Czech Using the SET Parser

Vit Suchomel, Vojtéch Kovar

Checking people’s writing for correctness is one of the prominent language technol-
ogy applications. In the Czech language, punctuation errors and mistakes in subject-
predicate agreement belong to the most severe and most frequent errors people
make, as there are complex and non-intuitive rules for both of these phenomena.
At the same time, they include numerous syntactic, semantic and pragmatic aspects
which makes them very di Cculk to be formalized for automatic checking. In this
paper, we present an automatic method for fixing errors in commas and subject-
predicate agreement, using pattern-matching rule-based syntactic analysis provided
by the SET parsing system. We explain the method and present an evaluation of the
overall accuracy.
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Formal Methods in High-level Motion Planning for Robotic
Systems

Maria Svorenova, Ivana Cern4, Calin Belta

Robotics is a wast and mature area that concentrates on design and control of reli-
able computer-based systems. Motion planning for robotic systems aims to produce a
continuous motion of a robot that satisfies given movement constraints and/or opti-
mizes some aspect of the movement. A typical motion planning problem is to design
a motion that connectes a start configuration and a goal configuration of the robot,
while avoiding collision with obstacles.

As many robotic systems are safety-critical systems whose failure could result in
loss of resources, significant property damage, damage to environment or even loss of
life, there is a strong need for rigorous techniques in design of such systems. Formal
methods is a term used to refer to techniques from theoretical computer science such
as graph or game theory, automata theory, formal verification such as model check-
ing, temporal logics, and others. The deployment of these well-established theories
in motion planning allows to generate motion with provable mathematical guarantees
of desired properties.

In this work, we first introduce the main concept of applying formal methods in
motion planning for robotic systems. We mention several interesting areas of motion
planning, where these techniques are being successfully deployed. Finally, we present
our results in this area that has been published recently.

10
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Management by Competencies

Petr St&panek, Leonard Walletzky

Service oriented companies must very often solve an important, life-based problem
— how to motivate their employees to stay and work for the company on one side
and how to handle with neverending process of development of new technologies,
processes and knowledge on the other side. To hold those two elementary problems
in synergy became a serious problem especially identified in IT companies.

As the reaction on this situation the new way of the company management was
developed by Plaminek and FiSer (2005) in Czech Republic. It is called Management
by Competencies (MbC).

In our poster we want to show the basic principles, taught in the presence on
Faculty of Informatics in Service Science, Management and Engineering study program
at Masaryk University. This management method, developed for the companies with
high added value of the human work, can help those companies, who are faced to the
described problems.

Moreover, application of MbC is not limited to the business, but can be applied
everywhere, where is necessary to work in teams of experts.

11
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Device-independent randomness extraction for arbitrarily
weak min-entropy source

Jan Bouda, Marcin Pawlowski, Matej Pivoluska, Martin Plesch

High quality randomness is a very useful resource in many computation and cryp-
tographic tasks. In fact it has been shown that many protocols (including quantum
ones) vitally require perfect randomness for their security.

Unfortunately, even though we cannot fully predict certain processes it is very
di Cculk to argue that they produce perfect randomness — independent and unbiased
bits. The problem of imperfect randomness has a long history in classical computer
science and long line of research was devoted to randomness extraction — algorithms
to transform imperfect sources of randomness into (close to) perfect ones.

The drawback of randomness extractors are twofold. Firstly, extractors typically
require at least two independent sources of (imperfect) randomness. Worse still, even
imperfect randomness of classical processes has to be assumed, because in principle
classical physics is deterministic. Quantum physics, with its intrinsic randomness
allows us, in theory, to drop the second assumption. Preparation of a pure state
and measurement in its complementary basis will yield a perfectly random result. In
practice, however, we are replacing the assumption of randomness by yet another
assumption - perfect control of quantum devices. This assumption is also very prob-
lematic, as we have learned in case of quantum key distribution.

Luckily enough, thanks to Bell-type experiments, it is possible to certify by classi-
cal procedures that quantum processes by are being observed and therefore intrinsic
randomness is being produced. This is the basic idea behind device independent
randomness extraction. E [eckively, we are exchanging the assumption of indepen-
dent randomness of the second source by a much weaker assumption - validity of
guantum mechanics. Alternatively, one can view device-independent randomness ex-
traction as quantum protocol of extracting randomness from a single weak source —
a task that is classically impossible.

In this paper we use min-entropy block source with n-bit blocks of output with
guaranteed min-entropy H;. A block source is called an n;k source if it can be

f0;19™8e 21 E ;Hy XijjXj 1 Xj 1;:::; Xy X3;E e k:

Therefore, each new block has high min-entropy, even conditioned on the previous
ones and any information of the adversary E. This is a generalization of Santha-
Vazirani sources, which can be viewed as block sources with n 1.

Note that the task of classically transforming a single block source into a fully
random bit is known to be impossible. Furthermore, it is impossible to turn a block
source with n > 1 into Santha-Vazirani source, therefore we cannot use existing ran-
domness extraction protocols.

12
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Surface-Based Visualization of Human Face Variation

I. Chalas, Z. Ferkova, P. Urbanova, B. Kozlikova, Z. Kotulanova, J. Sochor

Many current research and clinical disciplines exploit the latest advances and contin-
uous improvements in hardware, computer graphics and vision. By capturing photo-
realistic 3D representations of the human body and processing them using various
algorithms and techniques, researchers and clinicians are able to perform various
computer-aided comparisons, surgery planning or diagnostic assessments automati-
cally. We present our approach to the computation and visualization of morphologi-
cal variations when human faces are the areas of interest.

The presented algorithm takes as the input a dataset of high resolution 3D scans
of human faces. We utilize the novel 3D Virtual Model Database of Human Faces
(established at authors’ home institution). The whole process can be divided into
two parts — the alignment and the comparison of human faces. We introduce a new
approach to the creation of an average face derived from the input set of faces. From
the final average face and the input set we can determine the variation of the set
by calculating the Hausdor [_Distance between the average face and each face of the
input set. The resulting values are then used to create the color map which is applied
to the final average face and forms one of the main results of the algorithm.

The accuracy of the resulting map is highly dependent on the number of iterations
of the algorithm and the resolution of the input meshes. The visualization of the final
variance using this representation is comprehensible. It highlights the parts where
the di Lerknce is significant.

These improvements may take part in a beneficial research tool utilized in devel-
opmental, cross-population or clinical studies where 3D face records are being exam-
ined. They have the potential to be implemented into routine diagnostics in order
to facilitate pre- or post-operation assessments or communications among clinicians
or/and laymen.

The algorithm was integrated to the novel Forensic 3D Facial Identification Soft-
ware, named FIDENTIS (being developed at authors’ home institution). This tool
serves for the analysis of human faces enabling forensic anthropologists to perform
a variety of research tasks.

13



DPRPO, Posterova soutéz, 19.9.2014

Bit-Precise LTL Model Checking

Petr Bauch

Complete verification of unmodified code is a challenging task, well-motivated by the
costs of software debugging. In this work we rise to the challenge by proposing a
model checking method that operates on unmodified parallel programs, specifically
accepting LLVM bitcode as input. Apart from being complete, our method proves cor-
rectness of a program w.r.t. a temporal specification and is sound w.r.t. arithmetic
over ows of integer variables. To overcome the limitations of classical model check-
ing: state space explosion, state matching, etc. we further propound to reduce the
model checking problem to a specific instance of the non-termination checking and
lift the recently proposed property directed reachability to compute approximations
of recurrent sets.
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