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Wednesday, November 9, 2016

14.00 Arrival, Check-in

15.00 DEPARTURE FOR EXCURSION TO HORSE RACING COURSE

17.00-17.30 | Coffee — Tea

17.30-17.40 | Opening

Chair: P. Martinkova
Feedback: 19.00-19.30

17.40-18.00 |J. KurATko: |dentification of design flaws in dynamical systems using
sequential quadratic programming

18.00-18.20 | M. TurcicovA: Covariance modelling by estimating the spatial structure of
a Gauss Markov random field

18.20-18.40 | A. DraBINovA: Differential item functioning based on non-linear
regression

19.00-20.00 | Dinner

20.00-20.45 | D.P1GUET: Postdoc abroad? Advantages, disadvantages and figuring out
how

20.45 Social program




Thursday, November 10, 2016

7.00-9.00 Breakfast

Chair: P. Jurus$
Feedback: 10.00-10.30

9.00-9.20 J. Soukup: Super-resolution of fingerprint images

9.20-9.40 H. WALNER: Efficient algorithms for magnetic resonance imaging

9.40-10.00 | P. PuLc: (Meta)learning and multimedia

10.00-10.30 | Coffee — Tea

Chair: M. Holena
Feedback: 11.40-11.50

10.30-10.50 | K. PESKkoVA: Metalearning in datamining

10.50-11.20 | I. SLaP4dKkoVA: Digitalni knihovna AV CR a projekty v oblasti digitalizace

11.20-11.40 | T.S8iRovA: Co je nového v knihovng UI

11.45-12.45 | Lunch

13.00 DEPARTURE FOR EXCURSION TO SYNTHESIA

16.00-16.30 | Coffee — Tea

Chair: J. Stuller
Feedback: 17.30-18.00

16.30-16.50 | M. KuBinovA: Krylov subspace methods in finite precision computations

16.50-17.10 | T. GERGELITS: Interpretation of preconditioning in numerical solution of
PDEs

17.10-17.30 | A. BELAL: Tuning parameter selecting in sprase linear regression

17.30-18.00 | Break

Chair: D. Piguet
Feedback: 19.00-19.20

18.00-18.20 | I. Kas4nicky: Using Bayes theorem in data assimilation

18.20-18.40 | N. JaJcAy: Synchronization and causality in observed and modelled ENSO
dynamics

19.00-20.00 | Dinner

20.00 Social program




Friday, November 11, 2016

7.00-9.00 Breakfast
Chair: F. Hakl
Feedback: 10.00-10.30
9.00-9.20 V. Skv.4r4: Tokamak plasma boundary estimation using Variational Bayes
9.20-9.40 Z. PITRA: Doubly trained surrogate CMA-ES
9.40-10.00 | L. BAJER: Gaussian process surrogate models for the CMA-ES
10.00-11.00 | Coffee — Tea, Check-out
Chair: E. Pelikan
Feedback: 12.15-12.35
11.00-11.20 | M. DosTAL: A categorical approach to many-valued semantics of natural
language
11.20-11.40 | T.L4vICk4: Intuitionistic logic - topological interpretation
11.40-12.00 | L. VoLAvkov4: Giving a scientific presentation - hints and tips
12.00-12.15 | Closing
12.15-13.45 | Lunch, Departure
14.12 Train RJ 74 Franz Schubert (arrival 15.08)




Lukas Bajer
Email: bajeluk@gmail.com

Ustav: UI AV CR
Skola: MFF UK
Skolitel: doc. RNDr. Ing. Martin Holena, CSc.

Cim se zabyvam: Studuji algoritmy pro tzv. ,black-box“ optimalizaci, kte-
ré vyuzivd pouze funkénich hodnot optimalizované funkce. Snazim se na-
vrhnout nové varianty tzv. ndhradnich (surrogate) modelu, které slouzi
jako ndhrazka potencialné drahych ,black-box“ funkci, ¢imz se néktera
vyhodnoceni této drahé funkce mohou usetfit. Specializuji se na Gaus-
sovské procesy jakozto jedny v soucasné dobé z nejlepsich regresnich
modelu.

Klicova slova: spojita black-box optimalizace, evoluéni algoritmy, nahradni
(surrogate) model, Gaussovské procesy

Co umim, s ¢im mohu pomoci:
e evolucni algoritmy, pfipadné dalsi optimaliza¢ni meta-heuristiky
e regresni modely (pfedevsim pro optimalizaci)
e Matlab
e Linuxovy shell
e Metacentrum — narodni vypocetni grid
Ostatni zaliby, konicky:
e hory, turistika
e bézecké lyzovani, horské kolo

e organizace akci pro mladé lidi
(napf. http://summerjob.naplno.net)

e Linux, sité

Rizné: R4&d poznavam nové lidi, jen na to ted nemam moc ¢as & Ale rad
prijedu alespon na ¢tvrteéni vecer a patecni dopoledne.



Gaussian process surrogate models for the CMA-ES

A broad set of these problems is specified by black-box functions — functions
which values are gathered only experimentally or via a time-demanding com-
puter simulation. For higher budgets of available function evaluations, the Co-
variance Matrix Adaptation Evolution Strategy (CMA-ES) by Hansen stands
for one of the most successful evolutionary continuous black-box optimizers
of the last two decades. However, the exact information from the passed eva-
luations can be used more intensively via surrogate modeling — a technique
where a regression model of the fitness function is used interchangeably for
the original fitness. While spending extra CPU time for model construction,
surrogate models are shown to eventually save some of the original fitness
evaluations. These models have become increasingly often used in many opti-
mization algorithms. A particular position among existing surrogate models is
occupied by Gaussian processes (GPs). Their success comes not only from the
regression quality, but also from the fact that they for an unseen point return
the whole normal distribution of the output. The variance of this distribution
is a measure of uncertainty of the prediction. I will show some interesting
properties of using Gaussian processes as surrogates for the CMA-ES, and
my recent developments in this field.



Alkomiet Belal

Email: komietb@hotmail.com

Ustav: UTTA AV CR
Skola: FJFI CVUT i
Skolitel: Doc. Ing. Vaclav Smidl, Ph.D.

)

Cim se zabyvam: We consider prediction and uncertainty analysis for sys-
tems which are approximated using complex mathematical models with
a lot of parameters that are not precisely known. We try to fit the mo-
del to the observed data by adjusting the parameters (calibration) to
predict the future behavior of the system.

Kli¢ova slova: calibration, optimization, deterministic model, uncertainty
analysis, variational Bayes approximation

Co umim, s ¢&im mohu pomoci:
e software engineering and information systems
e C++4, C-Matlab

Ostatni zaliby, konicky:

e swimming, cycling



Selection of tuning parameter in sparse linear regression

Researchers have put a decent effort into investigation of penalized regression
methods for simultaneous variable selection and coefficients estimation. The
aim of variable selection is to identify the best subset among many variables
to include in a model in order to improve its prediction performance, provide
faster and more cost-effective predictors, and obtain better understanding of
the underlying process that generated the data.

The LASSO (Least Absolute Shrinkage and Selection Operator) introduced
by Tibshirani in 1996 [4], is a regression method that involves penalizing the
absolute size of the regression coefficients by constraining the sum of the abso-
lute values of the estimates. The given maximum for the sum of the estimates
is a tuning parameter. The problem can be transformed to optimization of
a L2 norm with additional L1 regularization term on the unknown. The tuning
parameter is then the multiplier of the L1 norm. Since the tuning parameter
affects the coefficient estimation and variable selection, we want to find the
optimal value for the tuning parameter to get the most accurate coefficient
estimation and best subset of predictors. There are many methods availa-
ble to select the optimal value of the tuning parameter that results in a the
best subset of predictors, we have tested: cross validation (CV) [4], L-curve
criterion [1], and Variable Selection stability method [3].

The objective of this work is to evaluate and compare these three methods
for selecting the optimal value of tuning parameter in terms of coefficient
estimation accuracy and correct variable selection through simulation studies.
The practical usefulness of our contribution is demonstrated on an application
to real data from the European Tracer Experiment (ETEX) [2].

References

[1] P.C. Hansen: The L-curve and its use in the numerical treatment of inverse
problems. IMM, Department of Mathematical Modelling, Technical University
of Denmark, 1999.

[2] K. Nodop, R. Connolly, and F. Girardi: The field campaigns of the European
tracer experiment (ETEX): overview and results. Atmospheric Environment,
32(24) (1998), 4095-4108.

[3] W. Sun, J. Wang, and Y. Fang: Consistent selection of tuning parameters
via variable selection stability. Journal of Machine Learning Research, 14(1)
(2013), 3419-3440.

[4] R. Tibshirani: Regression shrinkage and selection via the lasso. Journal of the
Royal Statistical Society. Series B (Methodological), 58(1) (1996), 267—288.



Matej Dostal

Email: dostamat@fel.cvut.cz

Ustav: UT AV CR
Skola: FEL CVUT
Skolitel: doc. RNDr. Jii{ Velebil, Ph.D.

Cim se zabyvam: Zabyvam se teorif kategorii, predevim pouzitim oboha-
cené teorie kategorii ke studiu dvoudimensionalni universalni algebry.
Obcas néco spoc¢itam i v oblasti modalni logiky. Neddvno jsem se na-
chomytl i u lingvistické aplikace teorie kategorii.

Klicova slova: teorie kategorii, kategorialni universalni algebra
Co umim, s ¢im mohu pomoci:

e ziklady teorie kategorii
Ostatni zaliby, konicky:

e housle, baskytara

Ruzné www.thelifeyoucansave.org



A categorical approach to many-valued semantics of natural langu-
age

We formalise the generalised quantifier theory of natural language (due to
Barwise and Cooper) in the setting of compact closed categories with bi-
algebras. For the case of the category Rel this gives precisely Barwise and
Cooper semantics, but it allows us to study many-valued semantics of “fuzzy”
sentences by computing the meaning of senteces in the category V-Rel of
many-valued relations.



Adéla Drabinova

Email: adela.drabinova@gmail.com

Ustav: UT AV CR
Skola: MFF UK
Skolitel: RNDr. Patricia Martinkova, Ph.D.

Cim se zabyvam: Aktudlné se zabyvam analyzou polozek didaktickych tes-
ti a zkoumdanim jejich férovosti pomoci zobecnéné logistické regrese.
Novy pfistup porovnavam s bézné pouzivanymi metodami pomoci
extenzivni simulaéni studie. Préace je doplnéna o R-kovy balicek a inter-
aktivni on-line shiny aplikaci.

Klicova slova: odlisné fungovani polozky (differential item functioning),
teorie odpovédi na polozku (item response theory), zobecnéna logisticka
regrese (generalized logistic regression)

Co umim, s ¢im mohu pomoci:
e statistika
e R
Ostatni zaliby, konicky:
e geocaching
e knihy
e cestovani

e turistika



Differential item functioning based on non-linear regression

Detection of Differential Item Functioning (DIF) has been considered one
of the most important topics in measurement. Procedure based on Logistic
Regression is one of the most popular tools in study field, however, it does
not take into account possibility of guessing, which is expectable especially
in multiple-choice tests. In this work, we present an extension of Logistic re-
gression procedure by including probability of guessing. This general method
based on Non-Linear Regression (NLR) model is used for detection of uniform
and non-uniform DIF in dichotomous items. NLR technique for DIF detection
is compared to Logistic Regression procedure and methods based on three pa-
rameter Item Response Theory model (Lord’s and Raju’s statistics) in simu-
lation study based on Graduate Management Admission Test. NLR method
outperforms Logistic Regression procedure in power for case of uniform DIF
detection and moreover by providing estimate of pseudo-guessing parameter.
Proposed method also shows superiority in power at rejection rate lower than
nominal value when compared to Lord’s and Raju’s methods. The proposed
NLR method is accompanied by an R package difNLR and is implemented in
an online Shiny application ShinyltemAnalysis.



Tomas Gergelits
Email: gergelits@cs.cas.cz
Ustav: UI AV CR

Skola: MFF UK
Skolitel: prof. Ing. Zdenék Strakos, DrSc.

Cim se zabyvam: Zabyvam se efektivitou a konvergenci numerického Feseni
parcidlnich diferencidlnich rovnic pii zahrnuti vlivu algebraické chyby
(tj. chyby v maticovych vypoctech). Zajima me, jak algebraickou chybu
odhadovat, do jaké miry ovliviiuje celkovou chybu a efektivitu celého
vypocetniho procesu. Také se zabyvam se zpusoby urychlovani konver-
gence (tzv. pfedpodminéni) a vztah téchto technik k puvodni (¢asto fy-
zikdlné motivované) uloze i k jeji maticové formulaci. Déle se zabyvam
vlivem zaokrouhlovacich chyb na konvergenéni chovani krylovovskych
metod pro feSeni soustav linedrnich rovnic. Studuji, jaké teoretické vlast-
nosti zustdvaji zachovény, ¢i jakym mechanismem dochdzi ke zpozdéni
konvergence.

Klicova slova: algebraicka chyba, operdtorové a algebraické predpodminéni,
metody krylovovskych podprostoru, numerickd stabilita, zpozdéni kon-
vergence

Co umim, s ¢im mohu pomoci:
e numerickd analyza krylovovskych metod
e feseni soustav linearnich rovnic
[} ETE}(
Ostatni zaliby, konicky:
e sport (volejbal, badminton, turistika)
e tanec

Ruzné: Jsem pokladnikem studentského spolku Charles University in Pra-
gue Chapter of SIAM (siam.cuni.cz).



Interpretation of preconditioning in numerical solution of PDEs

The study of convergence and efficiency of adaptive methods for numerical
solution of partial differential equations presents important and dynamic re-
search topic. In real applications, the efficiency of numerical solution can not
be typically obtained without the use of techniques reducing the total com-
putational cost, traditionally called preconditioners.

Preconditioners efficiently using coarse space, i.e., global, information (such
as, e.g., multilevel preconditioners or domain decomposition techniques with
coarse space components) seem to offer the only way towards solvers with
the linear cost. Algebraically constructed preconditioners are based on an
approximate solution of (a part of) the problem. One may ask in which way
they provide a global exchange of information in function spaces associated
with the underlying mathematical model. This leads to investigating inter-
connections between preconditioning and discretization.

This contribution concerns several questions about sparsity and the interplay
between the local discretization and global algebraic computation. In particu-
lar, mostly using a restriction to second order elliptic boundary value problems
and the method of conjugate gradients, we show that algebraic preconditio-
ning can be equivalently seen as transformation of the discretization basis
and the simultaneous change of the associated inner product in the function
space. Numerical experiments illustrate that some of the original basis func-
tions with local support are in this way transformed into functions supported
over the whole discretization domain.

This is joint work with Jan Papez (ICS CAS).



Nikola Jajcay

Email: jajcay@cs.cas.cz

I:Jstavz UI AV CR
Skola: MFF UK
Skolitel: RNDr. Milan Palus, DrSec.

Cim se zabyvam: Moja prica sa d4 charakterizovat na pomez{ klimatolégie
a Statistiky. Studujem klimatické javy a systémy pomocou nameranych,
alebo modelovanych dat a v tychto ddtach sa snazim najst vzdjomné
vztahy, prepojenia a pod. a pomocou nich lepsie charakterizovat dany
systém a pripadne ho pomocou tychto znalost{ aj modelovat. S po-
dobnym principom pracujem v neuro oblasti s datami s fMRI a EEG.

Klicova slova: komplexné systémy, atmosférickd dynamika, kauzalita, ana-
lyza ¢asovych radov, komplexné siete, casové Skaly, neurozobrazovacie
data (fMRI, EEG), funkéné siete

Co umim, s ¢im mohu pomoci:

e atmosférickd dynamika, dynamické systémy, nelinedrna dynamika
a jej modelovanie, komplexné siete, zdklady EEG a fMRI analyzy

e python a implementdcie algoritmov, Adobe software (Illustrator,
InDesgin)

Ostatni zaliby, konicky:
e analégové fotografia, temna komora
e hudba — zbieram a pocivam vinylové dosky, basgitara
e beletria
e varenie
e Sport (pldvanie, bicykel, snowboard)

Rizné: R4d cestujem a ako cestovatelsky sen mam Japonsko, ktoré pontka
tzv. pracovnu dovolenku — dostanete viza na jeden rok a z toho mozete
nejaki ¢ast pracovat a zvySok cestovat, toto je moj plan ked dokonéim
Ph.D., tak isf tam v zime, robit instruktora snowboardu kym bude zima
a potom zvysok roka cestovat.



Synchronization and causality in observed and modelled ENSO dy-
namics

Phase-phase and phase-amplitude interactions between dynamics on diffe-
rent temporal scales has been observed in ENSO dynamics, captured by the
NINO3.4 index, using the approach for identification of cross-scale interactions
introduced recently by Palus [1]. The most pronounced interactions across sca-
les are phase coherence and phase-phase causality in which the annual cycle
influences the dynamics on the quasibiennial scale. The phase of slower phe-
nomena on the scale 4—6 years influences not only the combination frequencies
around the period one year, but also the phase of the annual cycle and also the
amplitude of the oscillations in the quasibiennial range. In order to understand
these nonlinear phenomena, we investigate cross-scale interactions in synthe-
tic, modelled NINO3.4 time series. The modelled time series of NINO3.4 index
taken into account were a selection of 86 historic runs from CMIP5 project,
and three low-dimensional models — parametric recharge oscillator (PRO),
which is a two-dimensional dynamical model, a delay-differential equations
model and a data-driven model based on the idea of linear inverse models.
Some of the models are not able to simulate the interactions, though we got
few similar interactions in some models. We believe that combinations of mo-
dels of different complexity will help to uncover mechanisms of the cross-scale
interactions which might be the key for better understanding of the irregula-
rities in the ENSO dynamics.

References
[1] M. Palus: Multiscale atmospheric dynamics: cross-frequency phase-amplitude

coupling in the air temperature. Physical Review Letters, 112(7) (2014), 078,
702.



Ivan Kasanicky

Email: kasanicky.ivan@gmail.com

Ustav: UL AV CR

Skola: MFF UK

Skolitel: doc. RNDr. Daniel Hlubinka, Ph.D.
prof. RNDr. Jan Mandel, CSc.

Cim se zabyvam: V ramci svoje dizertaénej price sa zaoberdm assimildciou
dat a hlavne asimila¢nou metédou ensemble Kalman filter. Studujem
vlastnosti tejto metddy na nekonecne dimenzionalnom priestore a spolu
s kolegami som navrhol prirodzené vylepSenie tejto metédy pomocou
vhodnej spektrédlnej transformacie. V neposlednom rade skiimam vlast-
nosti inych asimila¢nych metéd na separabilnych Hilbertovych priesto-
roch. Okrem asimilécie dat sa venujem spracovaniu a Statistickej analyze
roznych dat pochadzjucich z oblasti energetiky, dopravy, a pod.

Klicova slova: data assimilation, ensemble Kalman filter

Co umim, s ¢im mohu pomoci:

e R, Shiny, Markdown

e MATLAB, ITEX
Ostatni zaliby, konicky:

e beh, lyze

Rzné: ucastnik od Tatier k Dunaju



Using Bayes theorem in data assimilation

The data assimilation is a sequential estimation of states of a hidden dynami-
cal system when only noisy observations of the system are available. A typical
example is a correcting of a numerical weather prediction model using availa-
ble meteorological observations.

The Bayes theorem gives a natural solution to this problem, at least in a fi-
nite dimension, and it can be shown that many other methods give the same
solution. However, when both state and observational spaces are infinite di-
mensional, the Bayes theorem may easily become not well defined.

We show a sufficient condition when the Bayes theorem is well defined on
a infinite dimensional separable Hilbert space, and that this condition is also
necessary under some additional assumptions.



Marie Kubinova

Email: kubinova®@cs.cas.cz

[:Jstav: UI AV CR
Skola: MFF UK
Skolitel: RNDr. Iveta Hnétynkova, Ph.D.

Cim se zabyvam: Zabyvam se fesenim inverznich tiloh pochazejicich z dis-
kretizace Fredholmovych integralnich rovnic 1. druhu. Obtiznost téchto
uloh spoc¢ivd ve skuteCnosti, ze mald zména (Sum nebo odlehld pozo-
rovani) v datech muze vést k velkym zméndm v FeSeni — ulohy jsou
ill-posed. Studuji mozné zpusoby regularizace puvodniho problému
a moznosti potlaceni vlivu Sumu a odlehlych pozorovani. V posledni
dobé se vénuji feSeni projektu zabyvajictho se chovanim krylovovskych
metod pro feSeni diskrétnich ill-posed tloh v aritmetice s koneénou
presnosti.

Klicova slova: inverse problems, ill-posedness, noise, robust regression, ite-
rative methods, finite precision Krylov subspace methods

Co umim, s ¢im mohu pomoci:
e numerickd analyza, predevsim maticové vypocty
e MATLAB
Ostatni zaliby, konicky:
e vylety do ptirody
e domacnost

Ruazné: Jsem tajemnici Charles University in Prague Chapter of STAM
a absolventkou Fulbrightova programu pro studenty.



Krylov subspace methods in finite precision computations

Krylov subspace methods represent a computationally attractive way of sol-
ving large sparse linear algebraic problems of the form

Az ~b, AeR™™ peR

Most Krylov methods rely mathematically on the computation of an ortho-
normal basis of the Krylov subspace

Ki(A,b) = span{b, Ab, ..., A¥~1p}.

For many reasons, including storage and computational efficiency, it is advan-
tageous to compute the required orthonormal basis using short recurrences,
avoiding explicit orthogonalization against all previously computed vectors.
Due to the effect of rounding errors, however, the use of short recurrences in
practical computations inevitably leads to the loss of the global orthogonality
and the basis vectors may become even linearly dependent. Consequently, the
computed Krylov subspaces Ki(A,b) becomes rank-deficient, i.e., effectively
span a subspace of smaller dimension than k, which may cause a significant
delay of convergence with respect to exact arithmetic.

In this contribution, we address the problem of comparing the kth step of
finite precision arithmetic computation with the Ith step of exact arithmetic
computation, i.e., how and how well can be the finite precision computation
after the loss of orthogonality compared with an (earlier) iteration in exact
arithmetic with the same matrix and starting vector.

This is joint work with Tom4s Gergelits (ICS CAS).



Jan Kuratko

Email: kuratko@cs.cas.cz

I:Jstav: UI AV CR
Skola: MFF UK
Skolitel: doc. Ing. Stefan Ratschan, Ph.D.

Cim se zabyvam: I work in the field of reachability problems of dynamical
systems. To explain, one is interested in the task of finding and descri-
bing a set of states of a dynamical system that can be reached in some
time from a given set of initial states. My contribution is development
and analysis of algorithms that compute solutions originating from one
set of states and reaching another set of states.

Kli¢ova slova: optimization, dynamical systems, reachability, saddle-point
matrices, numerical analysis

Co umim, s ¢&im mohu pomoci:
e optimization, sequential quadratic programming
e Scilab

Ostatni zaliby, konicky:
e sports, reading, travelling, watching movies

Ruzné: Here is one thing you may find interesting. Did you know that the
square root of an integer is either an integer or an irrational number?
Now you do!



Identification of design flaws in dynamical systems using sequential
quadratic programming

We consider the problem of computing solutions of a given dynamical system
so that it originates from a given set of initial states and reaches a given set of
unsafe states. A solution from an initial state to an unsafe state may represent
for example a flaw in the design, a bug, a dangerous scenario. Contrary to the
classical boundary value problem (BVP) for ODEs we do not consider any
time horizon and we seek a solution of arbitrary length. It turns out that the
problem we solve is underdetermined.

To compute such solutions we reformulate it as a continuous optimization
problem and apply the Sequential Quadratic Programming (SQP) method. We
provide formulas for the computation of the Hessian and study its spectrum.
Moreover, we compare line search SQP with trust-region SQP on benchmarks.



Tomas Lavicka
Email: lavicka®@cs.cas.cz

I:Jstavz UI AV CR)
Skola: FF UK
Skolitel: Carles Noguera, Ph.D.

Cim se zabyvam: Z nejvétsi ¢asti se vénuji vyzkumu obecnych vztaht mezi
logickymi (deduktivnimi) systémy a algebrami. Cilem je hleddn{ obec-
nych principu poskytujici spoleéné zpusoby analyzy velkych tiid ne-
klasickych logickych systému. Posledni dobou jsem se vénoval zejména
infinitdrnim systémum, tedy systémum, které pripoustéji pojem ne-
konecného dikazu.

Klicova slova: neklasické logiky, abtraktni algebraicka logika, universalni
algebra

Co umim, s ¢im mohu pomoci:
e neklasické logiky
e abstraktni algebraicka logika
e teorie kategorii
Ostatni zaliby, konicky:
e béhan{

e vychodni filosofie



Intuitionistic logic — topological interpretation

V pfednasce budu motivovat pojem intuicionistické vyrokové logiky a jedné
z moznosti jeji interpretace, kterou je topologicka sémantika. Cilem prednasky
pak bude predstavit vysledek (spole¢na prace kolegou Jonatdnem Vernerem),
ktery Fikd, ze rozsifen{ intuicionistické logiky o axiom —p V == (slabd verze
axiomu vylouceného tfetiho), tj. Jankovova logika, pfesné odpovidd logické
pravdivosti v topologickém prostoru Sw (Cech—Stoneova kompaktifikace pfi-
rozenych ¢isel s diskrétni topologif).

I will motivate the notion of intuitionistic propositional logic and one of its
possible interpretations, the topological semantics. The goal of my talk will
be to introduce a result (joint work with Jonatan Verner), which asserts that
an extension of intuitionistic propositional logic by an axiom —pV ——p (weak
form of an excluded middle axiom), i.e. Jankov’s logic, corresponds to the logic
of the topological space Sw (Cech-Stone compactification of natural numbers
with discrete topology).



Klara Peskova

Email: peskova@braille.mff.cuni.cz

Ustav: UL AV CR
Skola: MFF UK
Skolitel: Mgr. Roman Neruda, CSc.

Cim se zabyvam: Tématem moji prace je metauceni v systémech pro do-
byvani znalosti z dat. Metau¢enim rozumime doporucovani vhodné me-
tody strojového uceni pro predem neznama data, automatické procha-
zeni prostoru parametru zvolené metody, pfipadné kombinaci obojiho.
S tim souvisi i uréovani podobnosti datovych mnozin, na kterém je do-
poruc¢ovani metod zaloZeno.

Klicova slova: metauceni, dobyvani znalosti z dat (data-mining), metadata,
podobnost datovych mnozin (dataseti)

Co umim, s ¢im mohu pomoci:

e s ruznymi technikami metauceni

e s multi-agentnimi systémy

e konkrétné s multi-agentni platformou Jade
Ostatni zaliby, konicky:

e hudba

e vylety do piirody

e psi

Ruzné: Obcas (spolu)organizuji ruzné vicedenni akce pro nevidomé déti.



Metalearning in data mining

With the rapid growth of the Internet in the last few decades researches gai-
ned access to a huge amount of data. These data sets differ in many aspects
— their origin, size, dimension, noisiness, etc. To gain a useful information
from the data, the researcher can use one of the many machine learning me-
thods. Generally, there is not a single method that would outperform other
methods on every data set. To get the best results, one needs a lot of experi-
ence in machine learning, to predict what method is suitable for the data set
at hand and to set its parameters properly. Metalearning systems try to auto-
mate these tasks, using previous computations together with an assumption
that a method gives good results for the similar data sets, to recommend the
right machine learning method or, more generally, the whole machine learning
workflow. The goal of such a system is also to set the best parameter values
for the selected methods.



Zbynéek Pitra

Email: z.pitraGgmail.com

I:Jstav: Ul AV CR
Skola: FJFI CVUT
Skolitel: doc. Ing. RNDr. Martin Holenia, CSc.

Cim se zabyvam: Speeding-up the state-of-the-art continuous evolutionary
black-box optimization algorithm CMA-ES in the expensive scenario
using surrogate models, especially Gaussian processes and random fo-
rests.

Klicova slova: black-box optimization, evolutionary algorithms, Gaussian
processes

Co umim, s ¢im mohu pomoci:
e read, write, filling up forms
e Matlab

Ostatni zaliby, konicky:
e filling up forms

e dance



Doubly trained surrogate CMA-ES

In many research and engineering tasks, optimization of real-world black-box
functions that are costly to evaluate is a challenging problem of great im-
portance. A single evaluation of the expensive function may require a great
amount of resources in terms of time and performed experiments, measure-
ments or simulations. In order to decrease the number of evaluations of the
costly black-box function and still produce reasonably good solutions, a sui-
table regression model, also called surrogate model, of the black-box function
can be employed. We present a new variant of surrogate-model utilization in
expensive continuous evolutionary black-box optimization. This algorithm is
based on the surrogate version of the state-of-the-art evolutionary algorithm
CMA-ES, the Surrogate Covariance Matrix Adaptation Evolution Strategy
(S-CMA-ES). Similarly to the original S-CMA-ES, expensive function eva-
luations are saved through a surrogate model. However, the model is retra-
ined after the points in which its prediction was most uncertain have been
evaluated by the true fitness in each generation. We demonstrate that within
small budget of evaluations, the new variant of S-CMA-ES using Gaussian
processes as a surrogate model improves the original algorithm and outper-
forms two state-of-the-art surrogate optimizers, except a few evaluations at
the beginning of the optimization process.



Petr Pulc

Email: petr.pulc@fit.cvut.cz

Ustav: UL AV CR
Skola: FIT CVUT
Skolitel: doc. Ing. RNDr. Martin Holena, CSc.

Cim se zabyvam: Snazim se uéit pocitace pracovat s audiovizudlnim ma-
teridlem tak, aby na vystupu vznikl nastroj pro usnadnéni vyhleddvéani
ve velkych a rozmanitych multimedidlnich archivech. Problematikou
multimédii se ale zaobirdm obecnéji a to i v praktické roviné.

Klicova slova: multimédia, video, rozpoznavani, pocitacové uceni, meta-
uceni, klasifikace, detektory

Co umim, s ¢im mohu pomoci:
e Python, C, C++, Ruby, JavaScript
e OpenCV
e akvizice multimédii
e zpracovani multimedidlniho obsahu
e kompresni algoritmy pro multimédia
e indexace nékterych typu obsahu
e nékteré obrazové detektory

Mém k dispozici i potfebné vybaveni na praci s FullHD obsahem.
Vyssi rozliseni nebo specialni pozadavky umim zajistit.

Ostatni zaliby, konicky:
e multimédia
e kolo, lyze

Ruzné: kavomilec bez dobrého stroje, ¢ajomilec bez mote, ve tfetim roéniku



(Meta)learning and multimedia
(Meta)uceni a multimedidlni obsah

Performing search in the text documents is now a completely routine mat-
ter. Therefore, we are currently simplifying discovery in much more complex
objects, such as video footage, into a problem of text-based search whenever
possible.

To make this approach viable, each multimedia object has to be provided
with an extensive text description, which needs to be created by someone (or
something). Just imagine that computers can do that. But seriously, how to
achieve it?

Vyhledavani v textovych dokumentech je dnes zcela rutinni zalezitosti. A pro-
to si na ni zjednodusujeme i vyhleddvani v mnohem komplikovanéjsich objek-
tech, jako jsou napriklad videa.

Aby tento piistup fungoval, musi ke kazdému objektu existovat rozsdhla tex-
tovéd anotace. A tu mus{ nékdo (nebo néco) vytvorit. Na chvili si predstavme,
7e ji umi vytvéiet pocitaé. Ale ted opravdu, jak to poéitac naucit?



/ ~ /
Vit Skvara
Email: skvara@utia.cas.cz
Ustav: UTIA AV CR

Skola: CVUT FJFI )
Skolitel: doc. Ing. Vaclav Smidl, Ph.D.

Cim se zabyvam: Zabyvam se aplikaci variacné Bayesovskych metod na
inverzni problémy. Zkoumam jejich pouziti k sestrojeni algoritmu pro
feSeni linedrnich 1loh, které maji zadouci vlastnosti jako fidkost nebo
schopnost detekce outlieru. Nejdale jsem dospél na tokamaku COM-
PASS, kde hleddm tvar okraje plazmatu pii vyboji.

Klicova slova: Bayesovské odhadovani, statistika, zpracovani dat
Co umim, s é¢&im mohu pomoci:

e vySe uvedené, programovani

e Python, C++, R, Matlab
Ostatni zaliby, konicky:

e sport (florbal, cyklistika)

e zahradnic¢eni

e kultura, cestovani

Ruazné: Jsem soucdsti skupiny Adaptivnich systému na UTIA. Mimo aka-
demickou sféru se zabyvam datovou analytikou na startupové drovni.



Tokamak plasma boundary estimation using Variational Bayes

Variational Bayes theorem enables us to construct probability models accor-
ding to structure and origin of data and tells us how to obtain the needed
posterior probability distributions. It has a wide range of use and high fle-
xibility. In my talk, I describe its use in a specific case of plasma boundary
estimation in a tokamak.

Control of shape of plasma boundary in a tokamak requires its reliable recon-
struction. During a discharge, the basic available measurements are responses
of induction coils around the plasma. The plasma boundary is given by a so-
lution to a nonlinear partial differential equation. The problem of boundary
estimation can be reduced to a simple linear regression with potentially infini-
tely many regressors based on available measurements. The active regressors
must be thus selected manually and this choice significantly influences the
quality of the result. Also, the model may not be valid during certain phases
of the plasma discharge.

To adress these issues, an appropriate Bayesian model is proposed. Using
a mixture of prior probability densities and the Automatic Relevance Prin-
ciple, we achieve sparsity similar to that of L2 norm regularization. As an
extension of this approach, the assumption of Gaussian noise is relaxed. Spe-
cifically, we assume that the noise is distributed as Student with unknown
degrees of freedom. Such model improves estimation results in presence of
outliers and in case that the basic linear model is inaccurate. Using Variatio-
nal Bayes theorem, an iterative algorithm based on least squares problem is
derived. Its main feature is automatic tuning of parameters according to data.

Performance of the resulting algorithm is illustrated on simulated and real
data and evaluated with respect to a more detailed and computationally costly
model which is considered to be “ground truth”. The results are compared to
other approaches.



Jindrich Soukup

Email: soukupj@utia.cas.cz

Ustav: UTIA AV CR
Skola: MFF UK
Skolitel: Ing. Filip Sroubek, Ph.D., DSc.

Cim se zabyvam: V soucasné dobé spolupracuji s firmou EVISCAN na

vyvoji softwaru pro jejich novy piistroj na snimdani otisku prstu. Tento
systém pouzivd ke sniméni otiski infrakameru, oproti klasickych me-
toddm typu Stétecek a saze pak umoznuje biologicky material z otisku
prstu pouzit rovnéz pro analyzu DNA. Nevyhodou je v8ak nizké rozliseni
infrakamer, které ztézuje praci expertum pii porovndvani otisku s da-
tabdzi. Hlavnim cilem projektu je tedy zvyseni velikosti obrdzku (super-
resolution).
V minulosti jsem se vénoval hlavné analyze mikroskopickych snimku
bunék pofizenych mikroskopem na principu fazového kontrastu. Cilem
bylo automatické vyhodnoceni série ¢asosbérnych snimku experimentu.
Vysledné metody jsou vyuzivany napiiklad pii testovani materialu, kte-
ré mohou byt potencialné vhodné jako protézy a kloubni nahrady.

Kli¢ova slova: digitalni zpracovani obrazu, super-resolution, otisky prstu
Co umim, s ¢&im mohu pomoci:

e Matlab

e image processing a jeho vyuziti
Ostatni zaliby, koni¢ky:

e badminton, frisbee, sportovani obecné

e argentinské tango

e g0

e vino, zeny, zpév



Super-resolution of fingerprint images

Super-resolution is the process of combining a sequence of low resolution
images in order to produce a higher resolution image or sequence. I will pro-
vide a brief mathematical background to superresolution as an optimization
problem and show how we can modify the method, if we restrict the set of
images that we work with — in this case to the set of human fingerprint pictu-
res.

This task appeared during our collaboration with EVISCAN company, which
is developing a new system for fingerprinting sensing using infrared camera.
Current infrared cameras have a very low resolution and super-resolution is
therefore necessary.



Marie Turcicova
Email: turcicova@cs.cas.cz
Ustav: UT AV CR

Skola: MFF UK
Skolitel: prof. RNDr. Jan Mandel, CSc.

Cim se zabyvam: Mym oborem je matematicka statistika a ve své disertac-
ni praci se zabyvam modelovanim kovarian¢nich matic pro data s vel-
kou dimenzi. Dédle mé zajimé biostatistika a jiné aplikace statistiky
v piirodnich védach.

Klicova slova: matematickd statistika, statistické metody filtrace, mode-
lovani kovarian¢nich matic, vysokodimenzionélni data

Co umim, s ¢im mohu pomoci:
e zakladni statistické metody v§eho druhu &
e programovaci jazyk R (obstojnd znalost)
e Matlab (zdkladni znalost)
Ostatni zaliby, konicky:
e teamgym, lyzovani
e hra na klavir a hudba obecné
e poznavani novych mist

Ruzné: Jsem jiz od détstvi clenem Ceské obce sokolské.



Covariance modelling by estimating the spatial structure of a Gauss
Markov random field

In many branches of applied statistics, a statistician faces the problem of esti-
mating the covariance matrix of a very large dimension from a small sample.
This is the case in numerical weather prediction, where the covariance matrix
contains spatial covariances and cross-covariances between all meteorological
variables. A proper estimate of covariance is a key component of high-quality
prediction. However, the difference between the sample size and the dimension
of random vectors is in tens of thousands. A standard estimator of the covari-
ance matrix is the sample covariance. Unfortunately, sample covariance based
on a small sample suffers from severe drawbacks like low rank and spurious
covariances (false high spatial covariances between distant places).

There exist several ways how to generate better estimates of the covariance
matrix in the high-dimensional setting. Certain improvement can be achieved
by introducing additional assumptions about the random field, however, these
assumptions should not be too restrictive. In this contribution, we will deal
with one technique relying on estimating of the covariance structure of a Gauss
Markov random field from a stochastic diffusion equation by a maximum
likelihood method. The resulting covariance matrix can enter directly into
data assimilation or can be used for generating other members of the random
sample.



Hynek Walner

Email: walner@utia.cas.cz

Ustav: UTIA AV CR
Skola: FJFI CVUT
Skolitel: Mgr. Jiti Boldys, Ph.D.

Cim se zabyvam: Rekonstrukéni algoritmy na zpracovani medicinskych
dat. Na zakladé dodanych dat z MRI nebo PET skenovaciho zafizeni co
nejlépe zrekonstruovat puvodni obraz ¢i navrhnout efektivnéjsi zpusob
prubéhu skenovani.

Klicova slova: rekonstrukce medicinskych dat, konvexni optimalizace, PET
a MRI skenovani, TV regularizace, proximélni operatory

Co umim, s ¢im mohu pomoci:
e varia¢ni ulohy, optimalizacni algoritmy, statistika
e Matlab, Python
Ostatni zaliby, konicky:
e filmy, hudba
e jizda na kole
e dobra zabava

Rizné: Piijd'te se zeptat a néco vymyslime &



Efficient algorithms for magnetic resonance imaging

Algorithms based on proximal operators find their use in many optimization
problems, such as matrix completion in computer vision or reconstruction in
image processing. Brief introduction to proximal algorithms will be presented
together with connection to standard methods like gradient descent or dual
formulation. Furthermore, medical image reconstruction will be formulated as
a variational problem using total variation regularization ready to be solved
using presented methods. Finally, we will demonstrate and compare selected
methods on real data acquired from MRI scanner at BT'U in Brno and propose
further extension of current model.






Hana Bilkova

Email: hanka@cs.cas.cz

Ustav: UI AV CR

Cim se zabyvam: Provddim typografickou dpravu textd, kreslim obrazky.
Zajistuji poradani semindii a konferenci. Pomahdm védeckym pracov-
nikim s administrativni agendou.

Klicova slova: typografie, konference, seminéie

Co umim, s ¢im mohu pomoci:

[} E‘"IEX
e Inkscape
e MS Word

Ostatni zaliby, konicky:

e sport — kolo, kolobézka, plavani, flexibar
e cestovani, turistika
e vnoucata

Ruzné: Jsem technickou redaktorkou ¢asopisu Pokroky matematiky, fyziky
a astronomie.



Frantisek Hakl

Email: hakl@cs.cas.cz

Ustav: UI AV CR

Cim se zabyvam: Umélé neuronové sité, pravdépodobnostni modely uceni,
separace fyzikéalnich dat.

Klicova slova: PAC learning, pattern recognition, approximation theory,
HEP data separation

Co umim, s ¢im mohu pomoci:

zabyvam se aproximac¢nimi vlastnostmi umeélych neuronovych siti
a odhady na potiebnou velikost siti pro zadanou kvalitu aproxi-
mace,

studuji pravdépodobnostni modely uceni s ucitelem s cilem sta-
noveni vzorové slozitosti ucicich algortitmii v ruznych variantéch
PAC modelu uéent,

aplikuji vyse popsané teoretické ptistupy pfi separaci dat z urych-
lovacu v oblasti fyziky vysokych energii ve spolupraci s laboratofi
FERMILAB s cilem potvrzeni existence fidkych fyzikalnich pro-
cesu a stanoveni vérohodnosti této detekcee,

velmi dobré znalost OS Linux a souvisejicich nastroji, mimo jiné
BASH, Perl, Python, PHP, Javascript, C/C++, I¥TEX, PostScript,
na FJFI CVUT prednasim predméty Neuronové sité a neuropoci-
tace a Pravdépodobnostni modely ucent

Ostatni zaliby, konicky:

aktivni namoini jachting
vysokohorské turistika
vytvarné uméni

historie

politologie



Pavel Jurus

Email: jurus@computerscience.cz

Ustav: UT AV CR

Cim se zabyvam: Zabyvdm se vyuzitim environmentélnich dat v aplika-
cich. Hlavni doménou jsou data o atmosféie — pocasi, kvalita ovzdusi,
satelitni data, data z numerickych modelu atmosféry. Mezi hlavni meto-
dologické otazky, které fesim, patii préce s nejistotou, fize vice zdroju
dat (napf. méfeni a model) a redukce dimenzionality.

Klicova slova: environmentalni informatika, ensemblové predikce, numeric-
ké modely pocasi

Co umim, s ¢im mohu pomoci:
e prace se satelitnimi daty
e numerické modelovani atmosféry
e asimilace dat

Ostatni zaliby, konicky:

e pocitace, hudba a vSechno mezi tim



Patricia Martinkova

Email: martinkova@cs.cas.cz

Ustav: UT AV CR

Cim se zabyvam: V ramci grantu GA CR se v soucasné dobé zabyvam
vyvojem statistickych modeli pro hodnoceni vlastnosti pfijimacich tes-
tu. Vyvijené statistické modely porovndvam s modely bézné dostup-
nymi, a dale je vyuzivam pro analyzu behavioralnich, sociologickych
a medicinskych dat.

Kli¢ova slova: hierarchické regresni modely, latentni modely, psychometrie,
pfijimaci fizen{

Co umim, s ¢im mohu pomoci:

e analyza dat, R, Shiny

e aktivni zapojeni studenti do vyuky
Ostatni zaliby, konicky:

e vylety a cestovani s détmi

Ruazné: V letech 2013-2015 jsem pobyvala v ramci Fulbright—Masarykova
stipendia na University of Washington v mezioborovém Center for Sta-

tistics and the Social Sciences. Mou vizi je vytvoreni nebo podpofeni
vzniku mezioborového statistického centra v Ceské republice.



Emil Pelikan

Email: pelikan@cs.cas.cz

Ustav: UT AV CR

Ci

m se zabyvam: Zabyvam se modelovanim a piedpovédi chovani procesu
v komplexnich systémech. Aplikace predikénich modelu pak uplatiiuji
v ruznych oblastech energetiky, v dopravé, v predpovédi pocasi a v Zi-
votnim prostiedi. Stal jsem u zrodu predikéniho systému MEDARD
pro predpovéd pocasi a kvality ovzdusi, vyuéuji na Fakulté dopravni
CVUT v réamci magisterského a doktorského studia v oboru Inzengrskd
informatika.

Klicova slova: casové rady, predikéni metody, analyza dat, neuronové sité
Co umim, s ¢im mohu pomoci:

e teoreticky rdmec a prakticka aplikace predikénich modela

e jaké bude pocasi?

e predpovéd globdlniho oteplovani

e pohled na historii Ustavu informatiky od r. 1979
Ostatni zaliby, konicky:

e chov domaécich mazlickt — povinné (koc¢ek, moréat, kraliku, krecku,
papousku, tarbiku, psua)

e potapéni

jachting

golf

turistika



Diana Piguet

Email: piguet@cs.cas.cz

Ustav: UI AV CR

Cim se zabyvam: Zabyvam se vyzkumem v oblasti extremalni teorie grafi.
Také jsem grantovd manazerka Ustavu informatiky.

Klicova slova: extremal graphs, regularity lemma, probabilistic method, li-
mits of dense graphs

Co umim, s ¢im mohu pomoci:
e Nevim, zda bych se troufala fict, ze néco vylozené umim.
Ostatni zaliby, konicky:

e Matka dvou malych déti, na konicky nezbyvé ted moc casu.
Ale pokud by byl ¢as, tak bych mohla vyjmenovat zahradniéeni
(nemdm ale zelenou ruku), hranf na klarinet (nemdm ale hudebn{
sluch) a argentinské tango.

Ruzné: Puvodem ze Svycarska, studium na Karlové Univerzité, post-dok-
torandské staze v Mad'arsku, v Némecku a v Anglii.



Postdoc abroad? Advantages, disadvantages and figuring out how

We'll discuss the different options after receiving a Ph.D. with particular
emphasis on post-doctoral stages abroad, their pros and cons. We’ll go over
different options how to arrange such a stage, including some tricks how to
write a grant proposal.

Finally, if time allows, we’ll discuss what is good to keep in mind during such
stages for one’s personal career development.



Tereza Sirova

Email: sirova@cs.cas.cz

Ustav: UT AV CR

Cim se zabyvam: V knihovné Ul zajistuji piistup k elektronickym infor-
maénim zdrojum, odbornym databazim a ¢asopisim. Zabyvdm se pro-
blematikou Open Access (volného piistupu k védeckym informacim)
a tzv. predatorskych ¢asopisi. Ve volném case studuji doktorsky pro-
gram Medialni studia na FSV UK.

Klicova slova: knihovna, EIZ, elektronické informacni zdroje, datab&ze,
konsorcia, ¢asopisy, open access

Co umim, s ¢&im mohu pomoci: Sezenu vam odborny ¢lanek. Provéiim,
jak muzete z autorskoprdavniho hlediska naklddat se svym publikovanym
¢ldnkem (autoarchivace na vlastnich strankdch, vkladani do repozitéra
apod.). Poskytnu radu ohledné Open Access a preddtorskych Gasopist
a vydavatelstvi.

Ostatni zaliby, konicky:
e letectvi
e publikac¢ni ¢innost v médiich
e fotografovéani, cetba, hudba, stolni hry
e chov kocky a zelv

e turistika, geocaching



News in the ICS Library...
...and what does it mean for you?

In my presentation, I will talk about news in the Institute’s library that we
have implemented during the last year. I will inform you about new possibility
of single log-in to electronic information sources. Further, I will speak of the
prepared changes in archivation and accessibility of publications. I will also
inform you what cooperation and support will we need from researchers.



Julius Stuller

Email: stuller@cs.cas.cz

Ustav: UT AV CR

Cim se zabyvam: Uvodnimi fédzemy navrhu databdzovych systému a vhod-
nymi nastroji.

Kli¢ova slova: konceptualni modelovani, navrh databaz, ER modely, ER
modelovani, logicky navrh databaz, ontologie, ontologické inzenyrstvi,
descripéni logiky

Co umim, s ¢im mohu pomoci:

konceptualni modelovani

ER, logické a ontologické modely
e descripéni logiky
e relacni model dat
e rela¢nf algebra
Ostatni zaliby, konicky:
o fotografovani

e technika

sporty (lyze, hdzend, basketbal, fotbal, volejbal)
hudba



Lenka Volavkova

Email: lenka.volavkova@gmail.com
english.english@centrum.cz

Ustav: Kabinet studia jazykia UJC AV CR

Cim se zabyvam: Vyucuji a koucuji prezenta¢ni dovednosti, vedu seminare
akademické i obecné anglictiny. Prekldddm riznorodé texty véetné
odbornych. Vénuji se poradenstvi v osobnostnim rozvoji a pomahdm
pri feSeni kvizu Zivota.

Kli¢ova slova: prezentaéni dovednosti, angli¢tina, self-development, psycho-
somatika

Co umim, s ¢im mohu pomoci:

e védeckd i obecnd anglictina

e jazykové revize a korektury odbornych texti/prezentaci v anglic-
tiné i ¢esting, preklady do/z anglictiny

e netradi¢ni techniky relaxace, sebepoznavani a osobniho rozvoje
Ostatni zaliby, konicky:

e automobilismus

e intuitivni tanec

e psychologie, bubnovani

filosofie, ddvné kultury

e vnimani, pronikani do roztodivnych stranek zivota vcéetné dokto-
randskych prezentaci
Riuzné: Vse co délas, délej s radosti. Pokud ti to nejde, piijd za mnou —
tvou cestu k ni najdeme.



Poznamky
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