Charakteristika predkladaného vystupu tvorivej éinnosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluzi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (¢ast V. Metodiky na vyhodnocovanie standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).

ID konania/ID of the procedure: !

K6d VTC/Code of the research/artistic/other output (RAOO):*

OCAL1. Priezvisko hodnotenej osoby / Surname awarded to the assessed person
2

Cerriansky

OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2

Michal

OCA3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2

doc. Ing., PhD./ Assoc. prof. Ing. PhD.

OCAA4. Hyperlink na zaznam osoby v Registri zamestnancov vysokych $kol /
Hyperlink to the entry of the person in the Register of university staff 3

https://www.portalvs.sk/regzam/detail/13245

OCAS5. Oblast posudzovania / Area of assessment 4

18. Informatika/ 18. Informatics

OCAG. Kategdria vystupu tvorivej ¢innosti / Category of the research/
artistic/other output
Vyber zo 6 moZnosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options

vedecky vystup / scientific output

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the
research/artistic/other output

2022

OCAS8. ID zdznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central
Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
(CRAA) ®

528014

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

https://app.crepc.sk/?fn=detailBiblioForm&sid=B2697022F5EC71251C46303149

OCA10. Hyperlink na zdznam v inom verejne pristupnom registri,
katalogu vystupov tvorivych ¢innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs 7

OCA11. Charakteristika vystupu vo formate bibliografického zaznamu
CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri
alebo katalégu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

Multi-reservoir Echo State Networks with Encoders / Ceriansky, Michal [Autor,
UCMFPVKAIN, 90%] ; Dirgova Luptdkova, lveta [Autor, UCMFPVKAIN, 10%] ;
Computer Science On-line Conference 2022, 11 [04.2022, online, Cesko]. —
[angli¢tina]. — [OV 160]. — [SO 2647]. — [prispevok z podujatia]. — [recenzované]. —
DOI 10.1007/978-3-031-09076-9_43. — SCO

In: Artificial Intelligence Trends in Systems [elektronicky dokument] / Silhavy,
Radek [Zostavovatel, editor]. — 1. vyd. — Cham (Svajciarsko) : Springer Nature,
2022. — (Lecture Notes in Networks and Systems, ISSN 2367-3370, ISSN 2367-3389
; 502, CiteScore: 0,7 ; SJR: 0,151 ; SNIP: 0,19). — ISBN 978-3-031-09075-2. — ISBN
978-3-031-09076-9. — ISSN 2367-3370. — ISSN 2367-3389, s. 480-489 [online]

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moZnosti (pozri Vysvetlivky k polozke OCA12) / Choice
[from 67 options (see Explanations for OCA12).

&ldnok/ article

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (Uplny
text, ind dokumentdcia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

o0 CREUC / Characteristics of the output that is not registered in CRPA or CRAA

https://link.springer.com/chapter/10.1007/978-3-031-09076-9 43
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https://www.portalvs.sk/regzam/detail/13245
https://app.crepc.sk/?fn=detailBiblioForm&sid=B2697022F5EC71251C46303149

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

Hodnotena osoba sa ako hlavny autor (90 %) podielala navietkych fazach tvorby
vystupu, od samotného navrhu koncepcie riesenia, cez experimentalne testovanie,
analyzu dosiahnutych vysledkov, az po proces pisania ¢lanku a zapracovanie
recenznych odporucani./As the main author (90%), the evaluated person
participated in all phases of the output creation, from the design of the concept of
the solution, through experimental testing, analysis of the achieved results, to the
process of writing the article and incorporating review recommendations.

OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa
opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
Annotation of the output with contextual information concerning the

description of creative process and the content of the

research/artistic/other activity, etc. 8

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in

Charakteristika vystupu, ktory nie je registrovany v CREPC aleb

Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in
English

OCA16. Anotdcia vystupu v anglickom jazyku / Annotation of the output in
English 9
Rozsah do 200 slov / Range up to 200 words

Echo state siete (ESN) si ako $pecificky typ rekurentnych neurénovych sieti (RNN)
ziskali velki pozornost v rémci vyskumnej komunity. Trénovanie ESN je vyznamne
menej vypoctovo narocné, nakolko na rozdiel od klasickych plne trénovanych RNN
sa v ESN trénuje len mala ¢ast parametrov. V poslednej dobe sa ¢oraz viac vyskum
zameriava na Studium metdd skalovania ESN a objavili sa viaceré pristupy k ESN s
viacerymi rezervoarmi, ako su Deep ESN a Deep Projection-encoding ESNs. V
tomto prispevku Studujeme niekolko pristupov k prepojeniu viacerych
rezervoarov, aby sme dosiahli bohatu ¢asopriestorovi dynamiku potrebnu pre
urcité dlohy. Na predikénej tlohe vykondvame experimenty na dvoch ¢asto
pouzivanych datovych mnoZindch a porovnavame dosiahnuté vysledky./Echo state
networks (ESNs) as a specific type of recurrent neural networks (RNNs) have
gained o lot of attention within research community. Training of ESNs is much less
computationally demanding since unlike more common fully trained RNNs only
small part of ESN parameters is trained. Recently more and more research is
aimed to study methods how to scale ESNs and multiple approaches to multi-
reservoir ESNs have emerged such as Deep ESNs and Deep Projection-encoding
ESNSs. In this contribution we study several approaches to interconnect multiple
reservoir layers to achieve rich timescale dynamics necessary for some task. We
perform experiments on two widely used datasets on the prediction task and
compare achieved results.

OCA17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words
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Prispevok sa venuje v su¢asnosti aktudlnej téme hibokych neurénovych sieti a to
konkrétne moZnostiam Skalovania klasickych ESN. Potencidl ESN je hlavne pri

OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax / Ulohach suvisiacich so spracovanim signdlov a v prispevku Studované techniky by
Characteristics of the output's impact on socio-economic practice mohli umozZnit vytvaranie vykonnejsich modelov na baze ESN./The contribution

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak focuses to the currently popular topic of deep neural networks, specifically to he
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English scaling of common ESNs. The potential of ESN is mainly in tasks related to signal

processing and the techniques studied in the paper could enable the creation of
more powerful ESN-based models.

Dopad vystupu na vzdelavaci proces je predovsetkym v premietnuti rieSenej
problematiky do tém zaverecnych prac zadavanych a vedenych hodnotenou
osobou a tiez do predmetov priamo zabezpecovanych hodnotenou osobou./The
impact of the output on the educational process is primarily in the reflection of the
solved issue in the topics of the final theses assigned and supervised by the
assessed person and also in the courses directly taught by the assessed person.

OCA19. Charakteristika dopadu vystupu a suvisiacich aktivit na vzdeldvaci
proces / Characteristics of the output and related activities' impact on the
educational process

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English
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Charakteristika predkladaného vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluZi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (Cast V. Metodiky na vyhodnocovanie standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).

ID konania/ID of the procedure: !

Kéd VTC/Code of the research/artistic/other output (RAOO):!

OCAL. Priezvisko hodnotenej osoby / Surname awarded to the assessed person

2 Cerfansky
OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2 Michal
OCA3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2 doc. Ing., PhD.

OCAA4. Hyperlink na zaznam osoby v Registri zamestnancov vysokych $kol /

Hyperlink to the entry of the person in the Register of university staff 3

https://www.portalvs.sk/regzam/detail/13245

OCAS5. Oblast posudzovania / Area of assessment 4

Aplikovana informatika/ Applied informatics

OCAG6. Kategoria vystupu tvorivej ¢innosti / Category of the research/
artistic/other output
Vyber zo 6 moznosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options

vedecky vystup / scientific output

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the
research/artistic/other output

2020

OCAS. ID zéznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central
Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
(CRAA) ®

236835

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

https://app.crepc.sk/?fn=detailBiblioForm&sid=24EB5451F9C4FA7CE33D447D9F

OCA10. Hyperlink na zaznam v inom verejne pristupnom registri,
katalégu vystupov tvorivych ¢innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs 7

OCA11. Charakteristika vystupu vo formate bibliografického zaznamu
CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri
alebo katalogu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

Cernansky, M., Huraj, L. Simon, M.: Riadeny DDoS ttok na IPv4/IPv6 siet s vyuzitim
distribuovanej pocitacovej infrastruktury, Journal of Information and
Organizational Sciences, 2020/Certiansky, M., Huraj, L. Simon, M.: Controlled
DDoS attack on IPv4/IPv6 network using distributed computing infrastructure,
Journal of Information and Organizational Sciences, 2020

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moznosti (pozri Viysvetlivky k poloZzke OCA12) / Choice
ifrom 67 options (see Explanations for OCA12).

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (Gplny
text, ind dokumentdcia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

CRPA or CRAA

https://www.researchgate.net/publication/347649232 Controlled DDoS Attack

on_IPv4IPv6 Network Using Distributed Computing Infrastructure

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

ie je registrovany v CREPC alebo CREUC / Characteristics of the output that is not registered in

Certiansky, Michal [Autor, 34%]
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https://www.portalvs.sk/regzam/detail/13245
https://app.crepc.sk/?fn=detailBiblioForm&sid=24EB5451F9C4FA7CE33D447D9F
https://www.researchgate.net/publication/347649232_Controlled_DDoS_Attack_on_IPv4IPv6_Network_Using_Distributed_Computing_Infrastructure
https://www.researchgate.net/publication/347649232_Controlled_DDoS_Attack_on_IPv4IPv6_Network_Using_Distributed_Computing_Infrastructure

c

z OCA15. Anotacia vystupu s kontextovymi informaciami tykajlcimi sa |Controlled DDoS Attack on IPv4/IPv6 Network Using Distributed Computing

= opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. / Infrastructure / Cerfiansky, Michal [Autor, UCMFPVKAIN, 34%] ; Huraj, Ladislav
§. Annotation of the output with contextual information concerning the |[Autor, UCMFPVKAIN, 33%] ; Simon, Marek [Autor, UCMFPVKAIN, 33%]. —

z description of creative process and the content of the [angli¢tina]. — [OV 160]. — [¢lanok]. — DOI 10.31341/jios.44.2.6. — WOS CC ;

E research/artistic/other activity, etc. 8 SCOPUS

3 Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in  |In: Journal of Information and Organizational Sciences [textovy dokument (print)]
E’. Slovak [elektronicky dokument] . — Varazdin (Chorvatsko) : Sveuciliste u Zagrebu. — ISSN
_{;? Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in 1846-3312. — ISSN (online) 1846-9418. — RoC. 44, ¢. 2 (2020), 297-316 [tlacena

S English forma] [online] . — SJR: 0,146 ; CiteScore: 1,2 ; SNIP: 0,599

DDoS utoky sa v stc¢asnosti stali beznou hrozbou, ktorej musi éelit kazdd
organizdacia pripojena na internet. Vedci sa snazia prist s novymi navrhmi ochrany
pred DDoS utokmi, na ktoré potrebuju otestovat jednotlivé obranné mechanizmy.
Jednou z mozZnosti testovania je softvérovy simulator, akym je napriklad simulator
OMNeT++. INET framework obsahujuci standardnu kniznicu komunikaénych
protokolov a jednoducho umozriujici simuldciu réznych scendrov komunikacnych
sieti, ako su protokoly UDP, TCP, IPv4, IPv6, MANET smerovacie protokoly atd".,
méze rozsirit sietovy simuldtor OMNeT++. Cielom prezentovaného vyskumu bolo
zistit, &i je softvérovy nastroj OMNeT++ spolu s frameworkom INET vhodny na
simuldciu DDoS ttokov z pohladu dopadu na pocitacovt siet. Clanok prezentuje
porovnanie realneho DDoS utoku zaloZzeného na testovacom prostredi nad
protokolom UDP a ICMP so simulovanymi DDoS utokmi v softvérovom simuldtore
OMNeT++. Okrem porovnavania réznych protokolov, ako st UDP a ICMP, sa
uskutocnili experimenty a porovnavali sa rézne protokoly IP a vykonavali sa Utoky
na siete IPv4 aj IPv6./DDoS attacks have now become a common threat that every
organization connected to the Internet must face. Scientists are trying to come up
with new proposals for protection against DDoS attacks, for which they need to
test individual defense mechanisms. One of the testing options is a software
simulator such as the OMNeT++ simulator. An INET framework containing a
standard library of communication protocols and easily enabling the simulation of
various communication network scenarios, such as UDP protocols, TCP, IPv4, IPv6,
MANET routing protocols, etc., can extend the network OMNeT++ simulator. The
aim of the presented research was to find out whether the software tool
OMNeT++ together with the INET framework is suitable for simulating DDoS
attacks from the point of view of the impact on the computer network. The article
presents a comparison of a real DDoS attack based on a testbed environment over
UDP and ICMP protocol with simulated DDoS attacks in the OMNeT++ software
simulator. In addition to comparing different protocols such as UDP and ICMP,
experiments were performed and different IP protocols were compared, and
attacks were performed on both IPv4 and IPv6 networks.

OCAL16. Anotdcia vystupu v anglickom jazyku / Annotation of the output in
English ?
Rozsah do 200 slov / Range up to 200 words

OCAL17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words

Prispevok sa zameriava na dizajn, pozadie a experimentalne vysledky pri vytvarani
redlneho prostredia na kybernetické utoky. Testovacie prostredie na uskuto¢nenie
a koordinaciu utokov pouZiva nastroj Ansible na orchestraciu. Na zaklade
programovacich skriptov je mozné vytvorit testovacie prostredie, ktoré je
porovnatelné s botnetom s desattisic botmi, ktoré utocia naraz na vybrany ciel.
Experimentélne vysledky demonstruju potencial navrhovaného prostredia a
prezentuju dopad utokov na konkrétne cielové servery v IPv4 a IPv6 sietach.
Vzhladom, Ze ide o novy ¢lanok technického charakteru, jeho hlavnym prinosom je
opis testovacieho prostredia, ktoré slizi na pracovisku ako zaklad pre dalSie
vedecké experimenty a aj ako experimentalna platforma pre uz odpublikované
dalsie ¢lanky./The paper focuses on the design, background, and experimental
results of creating a real-world environment for cyberattacks. The test
environment uses Ansible for orchestration to execute and coordinate attacks.
Based on programming scripts, it is possible to create a test environment that is
comparable to a botnet with ten thousand bots that attack a selected target at
once. Experimental results demonstrate the potential of the proposed
environment and present the impact of attacks on specific target servers in IPv4
and IPv6 networks. Considering that it is a new article of a technical nature, its
main contribution is the description of the test environment, which serves as a
basis for further scientific experiments at the workplace and also as an
experimental platform for other articles that have already been published.

OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax /
Characteristics of the output's impact on socio-economic practice

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English
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Dopad vystupu na vzdeldvaci proces je predovietkym v premietnuti rieSenej

OCA19. Charakteristika dopadu vystupu a stvisiacich aktivit na vzdeldvaci proces| bl tiky do tém 2 2ich brac zaddvanyich denvich hodnot
/ Characteristics of the output and related activities' impact on the educational problema I Y otem zaverecnYc pracza avVanyc ’a vedenych hodnotenou
osobou a tiez do predmetov priamo zabezpetovanych hodnotenou osobou./The
process i t of the output on the educational process is primarily in the reflection of the
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak |m|paz .o inth pt ics of the final th P ] Z p v ised by th
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English solved issue In the topics (_J € fina ese.s assigned and supervised by the
assessed person and also in the courses directly taught by the assessed person.
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Charakteristika predkladaného vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluZi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (Cast V. Metodiky na vyhodnocovanie standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).

ID konania/ID of the procedure: !

Kéd VTC/Code of the research/artistic/other output (RAOO):*

OCAL. Priezvisko hodnotenej osoby / Surname awarded to the assessed person

2 Cerfansky
OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2 Michal
OCA3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2 doc. Ing., PhD.

OCAA4. Hyperlink na zaznam osoby v Registri zamestnancov vysokych $kol /

Hyperlink to the entry of the person in the Register of university staff 3

https://www.portalvs.sk/regzam/detail/13245

OCAS5. Oblast posudzovania / Area of assessment 4

Aplikovana informatika/ Applied informatics

OCAG6. Kategoria vystupu tvorivej ¢innosti / Category of the research/
artistic/other output
Vyber zo 6 moznosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options

vedecky vystup / scientific output

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the
research/artistic/other output

2004

OCAS. ID zéznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central
Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
(CRAA) ®

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

OCA10. Hyperlink na zaznam v inom verejne pristupnom registri,
katalégu vystupov tvorivych ¢innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs 7

https://www.researchgate.net/publication/237843294_ArchBiasIEEETNNO4

OCA11. Charakteristika vystupu vo formate bibliografického zaznamu
CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri
alebo katalogu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

Tino, P., Cernansky, M., & Benuskova, L. (2004). Markovovska architekturalna
predispozicia rekurentnych neurdnovych sieti. IEEE Transactions on Neural
Networks, 15(1), 6-15./Tino, P., Cernansky, M., & Benuskova, L. (2004). Markovian
architectural bias of recurrent neural networks. IEEE Transactions on Neural
Networks, 15(1), 6-15.

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moznosti (pozri Viysvetlivky k poloZzke OCA12) / Choice
ifrom 67 options (see Explanations for OCA12).

¢ldgnok/ article

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (Gplny
text, ind dokumentdcia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

CRAA

https://www.researchgate.net/profile/Lubica-

Benuskova/publication/237843294 ArchBiaslEEETNNO04/links/Odeec51be90c3633

87000000/ArchBiasIEEETNNO4.pdf

je registrovany v CREPC alebo CREUC / Characteristics of the output that is not registered in CRPA or

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

Hodnotend osoba sa ako autor (33 %) podielala na vsetkych fazach tvorby vystupu,
od samotného navrhu koncepcie riesenia, cez experimentalne testovanie, analyzu
dosiahnutych vysledkov, aZ po proces pisania ¢lanku a zapracovanie recenznych
odporucani./The evaluated person participated as an author (33%) in all phases of
the output creation, from the design of the concept of the solution, through
experimental testing, analysis of the achieved results, to the process of writing the
article and incorporating review recommendations.
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https://www.portalvs.sk/regzam/detail/13245
https://www.researchgate.net/profile/Lubica-Benuskova/publication/237843294_ArchBiasIEEETNN04/links/0deec51be90c363387000000/ArchBiasIEEETNN04.pdf
https://www.researchgate.net/profile/Lubica-Benuskova/publication/237843294_ArchBiasIEEETNN04/links/0deec51be90c363387000000/ArchBiasIEEETNN04.pdf
https://www.researchgate.net/profile/Lubica-Benuskova/publication/237843294_ArchBiasIEEETNN04/links/0deec51be90c363387000000/ArchBiasIEEETNN04.pdf

OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa
opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
Annotation of the output with contextual information concerning the
description of creative process and the content of the
research/artistic/other activity, etc. 8

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in
Slovak

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in
English

Charakteristika vystupu, ktory nie

V tomto ¢lanku rozvddzame tvrdenie, Ze zhlukovanie v rekurentnej vrstve
rekurentnych neurdnovych sieti (RNN) odrdza zmysluplné stavy spracovania
informacii eSte pred trénovanim [1], [2]. Zameranim sa na klastre aktivit v RNN,
bez toho, aby sme zahodili dynamiku siete spojitého stavového priestoru,
extrahujeme prediktivne modely, ktoré nazyvame neurdénové predikéné stroje
(NPM). Ked' st RNN so sigmoidalnou aktivacnou funkciou inicializované s malymi
vahami (beZny postup v RNN komunite), zhluky opakujtcich sa aktivacii, ktoré sa
objavuju pred tréningom, su skutocne zmysluplné a zodpovedaju kontextom
Markovovej predikcie. V tomto pripade extrahované NPM zodpovedaju triede
Markovovych modelov, nazyvanych Markovove modely s premenlivou dizkou
pamate (VLMM). Aby bolo mozné ohodnotit, kolko informacii bolo skuto¢ne
ziskanych pocas tréningu, vykon RNN by sa mal vzdy porovnavat s vykonom VLMM
a NPM extrahovanych pred tréningom ako zakladné modely. Nase argumenty su
podporené experimentmi na chaotickej symbolickej postupnosti a
bezkontextovom jazyku s hlbokou rekurzivnou struktdrou./In this paper, we
elaborate upon the claim that clustering in the recurrent layer of recurrent neural
networks (RNNs) reflects meaningful information processing states even prior to
training [1], [2]. By concentrating on activation clusters in RNNs, while not
throwing away the continuous state space network dynamics, we extract
predictive models that we call neural prediction machines (NPMs). When RNNs
with sigmoid activation functions are initialized with small weights (a common
technique in the RNN community), the clusters of recurrent activations emerging
prior to training are indeed meaningful and correspond to Markov prediction
contexts. In this case, the extracted NPMs correspond to a class of Markov models,
called variable memory length Markov models (VLMM:s). In order to appreciate
how much information has really been induced during the training, the RNN
performance should always be compared with that of VLMMs and NPMs extracted
before training as the “null” base models. Our arguments are supported by
experiments on a chaotic symbolic sequence and a context-free language with a
deep recursive structure.

OCAL16. Anotdcia vystupu v anglickom jazyku / Annotation of the output in
English ?
Rozsah do 200 slov / Range up to 200 words

Shen, H., Zhu, Y., Zhang, L., Park, J.H.

Extended dissipative state estimation for Markov jump neural networks with
unreliable links

(2017) IEEE Transactions on Neural Networks and Learning Systems, 28 (2), art. no.
7377118, pp. 346-358.

Bodén, M., Hawkins, J.
Prediction of subcellular localization using sequence-biased recurrent networks
(2005) Bioinformatics, 21 (10), pp. 2279-2286.

OCAL17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words

Prakash, M., Balasubramaniam, P., Lakshmanan, S.

Synchronization of Markovian jumping inertial neural networks and its applications
in image encryption

(2016) Neural Networks, 83, pp. 86-93.

Jacobsson, H.
Rule extraction from recurrent neural networks: A taxonomy and review
(2005) Neural Computation, 17 (6), pp. 1223-1263.

Gallicchio, C., Micheli, A.
Architectural and Markovian factors of echo state networks
(2011) Neural Networks, 24 (5), pp. 440-456.
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TR, i dlopasl s fe geelearde-esmedia Prispevok sa zameriava na Specifickii dynamiku nahodne inicializovanych

Characteristics of the output's impact on socio-economic practice
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak

rekurentnych neurdénovych sieti, ktord je mozné potencialne vyuzit v tlohach
spracovania ¢asopriestorovych dat./The paper focuses on the specific dynamics of
randomly initialized recurrent neural networks, which can be used in spatio-

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English )
temporal data processing tasks.

OCA19. Charakteristika dopadu vystupu a stvisiacich aktivit na vzdelavaci proces Dopad vystupu na vzdelavaci proces je predovsetkym v premietnuti riesene]

/ Characteristics of the output and related activities' impact on the educational
process
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak

problematiky do tém zaverecnych prac zadavanych a vedenych hodnotenou
osobou a tiez do predmetov priamo zabezpetovanych hodnotenou osobou./The
impact of the output on the educational process is primarily in the reflection of the
solved issue in the topics of the final theses assigned and supervised by the

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English . .
assessed person and also in the courses directly taught by the assessed person.
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Charakteristika predkladaného vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluZi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (Cast V. Metodiky na vyhodnocovanie standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).

ID konania/ID of the procedure: !

Kéd VTC/Code of the research/artistic/other output (RAOO):*

OCAL. Priezvisko hodnotenej osoby / Surname awarded to the assessed person

2 Cerfansky
OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2 Michal
OCA3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2 doc. Ing., PhD.

OCAA4. Hyperlink na zaznam osoby v Registri zamestnancov vysokych $kol /

Hyperlink to the entry of the person in the Register of university staff 3

https://www.portalvs.sk/regzam/detail/13245

OCAS5. Oblast posudzovania / Area of assessment 4

Aplikovana informatika/ Applied informatics

OCAG6. Kategoria vystupu tvorivej ¢innosti / Category of the research/
artistic/other output
Vyber zo 6 moznosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options

vedecky vystup / scientific output

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the
research/artistic/other output

2003

OCAS. ID zéznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central
Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
(CRAA) ®

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

OCA10. Hyperlink na zaznam v inom verejne pristupnom registri,
katalégu vystupov tvorivych ¢innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs 7

https://www.researchgate.net/publication/289426273 Simple recurrent networ

k trained by RTRL and extended Kalman filter algorithms

OCA11. Charakteristika vystupu vo formate bibliografického zaznamu
CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri
alebo katalogu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

Cernansky, M. [50%], & Benuskova, L. (2003). Jednoduchd rekurentna neurénova
siet trénovana algoritmami RTRL a rozsireny Kalmanov filter. Neural Network
World, 13(3), 223-234./Cernansky, M. [50%], & Benuskova, L. (2003). Simple
recurrent network trained by RTRL and extended Kalman filter algorithms. Neural
Network World, 13(3), 223-234.

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 moznosti (pozri Viysvetlivky k poloZzke OCA12) / Choice
ifrom 67 options (see Explanations for OCA12).

¢ldgnok/ article

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (Gplny
text, ind dokumentdcia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)

CRAA

https://www.researchgate.net/publication/289426273 Simple recurrent networ

k _trained by RTRL and extended Kalman filter algorithms/download

je registrovany v CREPC alebo CREUC / Characteristics of the output that is not registered in CRPA or

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

Hodnotena osoba sa ako autor (50 %) podielala na vietkych fazach tvorby vystupu,
od samotného navrhu koncepcie riesenia, cez experimentalne testovanie, analyzu
dosiahnutych vysledkov, aZ po proces pisania ¢lanku a zapracovanie recenznych
odporucani./The evaluated person participated as an author (33%) in all phases of
the output creation, from the design of the concept of the solution, through
experimental testing, analysis of the achieved results, to the process of writing the
article and incorporating review recommendations.
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https://www.portalvs.sk/regzam/detail/13245
https://www.researchgate.net/publication/289426273_Simple_recurrent_network_trained_by_RTRL_and_extended_Kalman_filter_algorithms/download
https://www.researchgate.net/publication/289426273_Simple_recurrent_network_trained_by_RTRL_and_extended_Kalman_filter_algorithms/download
https://www.researchgate.net/publication/289426273_Simple_recurrent_network_trained_by_RTRL_and_extended_Kalman_filter_algorithms/download
https://www.researchgate.net/publication/289426273_Simple_recurrent_network_trained_by_RTRL_and_extended_Kalman_filter_algorithms/download

OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa
opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
Annotation of the output with contextual information concerning the

description of creative process and the content of the . .
Cernansky, M., & Benuskova, L. (2003). Simple recurrent network trained by RTRL

P P 8
research/artistic/other activity, etc. and extended Kalman filter algorithms. Neural Network World, 13(3), 223-234.

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in
Slovak

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in
English

Charakteristika vystupu, ktory nie

Rekurentné neurénové siete (RNN) maju ovela vacsi potencial ako klasické
dopredné neurdnové siete. Ich vystupné odozvy zavisia aj od ¢asovej polohy
daného vstupu a mozno ich Uspesne poufZit pri éasopriestorovom spracovani tloh.
RNN sa ¢asto pouZivaju v kognitivnej vedeckej komunite na spracovanie sekvencii
symbolov, ktoré predstavuju rézne Struktury prirodzeného jazyka. Zvycajne su
trénované pomocou beZnych algoritmov zaloZenych na gradiente, ako je
rekurentné ucenie v redlnom Case (RTRL) alebo sp&tné Sirenie v ¢ase (BPTT). Tato
praca porovnava algoritmus RTRL, ktory predstavuje pristupy zaloZené na
|gradiente, s metodikou rozsireného Kalmanovho filtra (EKF) prijatou na trénovanie
Elmanovej jednoduchej rekurentnej siete (SRN). PouZili sme subory udajov
obsahujuce rekurzivne struktury inSpirované stidiami komunity kognitivnych vied
a trénovali sme SRN pre dalSiu Ulohu predikcie symbolov. Pristup EKF, aj ked' je
vypoctovo drahsi, vykazuje vyssiu robustnost a vysledny vykon predikcie dalsieho
symbolu je vyssi.

/Recurrent neural networks (RNNs) have much larger potential than classical feed-
forward neural networks. Their output responses depend also on the time position
of a given input and they can be successfully used in spatio-temporal task
processing. RNNs are often used in the cognitive science community to process
symbol sequences that represent various natural language structures. Usually they
are trained by common gradient-based algorithms such as real time recurrent
learning (RTRL) or backpropagation through time (BPTT). This work compares the
RTRL algorithm that represents gradient based approaches with extended Kalman
filter (EKF) methodology adopted for training the ElIman's simple recurrent
network (SRN). We used data sets containing recursive structures inspired by
studies of cognitive science community and trained SRN for the next symbol
prediction task. The EKF approach, although computationally more expensive,
shows higher robustness and the resulting next symbol prediction performance is
higher.

OCAL16. Anotdcia vystupu v anglickom jazyku / Annotation of the output in
English ?
Rozsah do 200 slov / Range up to 200 words

Han, M., Wang, Y.-N.
Multivariate time series online predictor with Kalman filter trained reservoir
(2010) Zidonghua Xuebao/ Acta Automatica Sinica, 36 (1), pp. 169-173.

Chernodub, A.N.

Training Neural Networks for classification using the Extended Kalman Filter: A
comparative study

(2014) Optical Memory and Neural Networks (Information Optics), 23 (2), pp. 96-

103.
OCAL17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of Savran, A., Arslan, L.M., Akarun, L.
maximum 5 most significant citations corresponding to the output Speaker-independent 3D face synthesis driven by speech and text
Rozsah do 200 slov / Range up to 200 words (2006) Signal Processing, 86 (10), pp. 2932-2951.

Mirikitani, D., Nikolaev, N.

Nonlinear maximum likelihood estimation of electricity spot prices using recurrent
neural networks

(2011) Neural Computing and Applications, 20 (1), pp. 79-89.

Han, M., Wang, Y.

Nonlinear time series online prediction using reservoir Kalman filter

(2009) Proceedings of the International Joint Conference on Neural Networks, art.
no. 5178669, pp. 1090-1094.
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Pril k j tédam tré ia rek tnych dnovych sieti, kt. su
OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax / rispevok sa venuje metodam trenovania rekurentnych neuronovych sietl, kt. suv

Characteristics of the output's impact on socio-economic practice
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak

sucasnosti vyznamnymi reprezentantami strojového ucenia s monzstvom aplikacii
v praxi./The paper deals with methods of training recurrent neural networks, that
are currently important representatives of machine learning with a multitude of

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English o . X
applications in practice.

OCA19. Charakteristika dopadu vystupu a stvisiacich aktivit na vzdelavaci proces Dopad vystupu na vzdelavaci proces je predovsetkym v premietnuti riesene]

/ Characteristics of the output and related activities' impact on the educational
process
Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak

problematiky do tém zaverecnych prac zadavanych a vedenych hodnotenou
osobou a tiez do predmetov priamo zabezpetovanych hodnotenou osobou./The
impact of the output on the educational process is primarily in the reflection of the
solved issue in the topics of the final theses assigned and supervised by the

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English . .
assessed person and also in the courses directly taught by the assessed person.
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Charakteristika predkladaného vystupu tvorivej ¢innosti /

Characteristics of the submitted research/ artistic/other output

Tlacivo VTC sluZi na predkladanie vystupov tvorivej ¢innosti podla metodiky hodnotenia tvorivych ¢innosti (Cast V. Metodiky na vyhodnocovanie standardov) / The
form is used to submit the research/artistic/other outputs according to the evaluation methodology of research/artistic/other activities (part V. The Methodology

for Standards Evaluation).

ID konania/ID of the procedure: !

Kéd VTC/Code of the research/artistic/other output (RAOO):!

OCAL. Priezvisko hodnotenej osoby / Surname awarded to the assessed person

2 Cerfansky
OCA2. Meno hodnotenej osoby / Name awarded to the assessed person 2 Michal
OCA3. Tituly hodnotenej osoby / Degrees awarded to the assessed person 2 doc. Ing., PhD.

OCAA4. Hyperlink na zaznam osoby v Registri zamestnancov vysokych $kol /

Hyperlink to the entry of the person in the Register of university staff 3

https://www.portalvs.sk/regzam/detail/13245

OCAS5. Oblast posudzovania / Area of assessment 4

Aplikovana informatika/ Applied informatics

OCAG6. Kategoria vystupu tvorivej ¢innosti / Category of the research/
artistic/other output
Vyber zo 6 moznosti (pozri Vysvetlivky k polozke OCA6) / Choice from 6 options

vedecky vystup / scientific output

OCA7. Rok vydania vystupu tvorivej ¢innosti / Year of publication of the
research/artistic/other output

2008

OCAS. ID zéznamu v CREPC alebo CREUC (ak je) / ID of the record in the Central
Registry of Publication Activity (CRPA) or the Central Registry of Artistic Activity
(CRAA) ®

13125169299

OCA9. Hyperlink na zaznam v CREPC alebo CREUC / Hyperlink to the record in
CRPA or CRAA °

http://www.crepc.sk/portal?fn=*recview&uid=65886&pageld=resultform&full=0

OCA10. Hyperlink na zaznam v inom verejne pristupnom registri,
katalégu vystupov tvorivych ¢innosti / Hyperlink to the record in
another publicly accessible register, catalogue of research/

artistic/other outputs 7

Cerniansky, M., & Tiflo, P. (2008, September). Prediktivne modelovanie pomocou
sieti s echo stavmi. In International Conference on Artificial Neural Networks (pp.
778-787). Springer, Berlin, Heidelberg./Cerfiansky, M., & Tirio, P. (2008,
September). Predictive modeling with echo state networks. In International
Conference on Artificial Neural Networks (pp. 778-787). Springer, Berlin,
Heidelberg.

OCA11. Charakteristika vystupu vo formate bibliografického zaznamu
CREPC alebo CREUC, ak vystup nie je vo verejne pristupnom registri
alebo katal6gu vystupov / Characteristics of the output in the format
of the CRPA or the CRAA bibliographic record, if the output is not
available in a publicly accessible register or catalogue of outputs

OCA12. Typ vystupu (ak nie je vystup registrovany v CREPC alebo
CREUC) / Type of the output (if the output is not registered in CRPA
or CRAA)

Vyber zo 67 mozZnosti (pozri Vysvetlivky k polozke OCA12) / Choice
[from 67 options (see Explanations for OCA12).

OCA13. Hyperlink na stranku, na ktorej je vystup spristupneny (Uplny

lebo CREUC / Characteristics of the output that is not registered in CRPA or CRAA

text, ind dokumentacia a podobne) / Hyperlink to the webpage
where the output is available (full text, other documentation, etc.)
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https://www.portalvs.sk/regzam/detail/13245
http://www.crepc.sk/portal?fn=*recview&uid=65886&pageId=resultform&full=0

OCA14. Charakteristika autorského vkladu / Characteristics of the
author's contribution

Hodnotend osoba sa ako autor (50 %) podielala na vietkych fazach tvorby vystupu,
od samotného navrhu koncepcie riesenia, cez experimentalne testovanie, analyzu
dosiahnutych vysledkov, aZ po proces pisania ¢lanku a zapracovanie recenznych
odporucani./The evaluated person participated as an author (33%) in all phases of
the output creation, from the design of the concept of the solution, through
experimental testing, analysis of the achieved results, to the process of writing the
article and incorporating review recommendations.

OCA15. Anotacia vystupu s kontextovymi informdciami tykajucimi sa
opisu tvorivého procesu a obsahu tvorivej ¢innosti a pod. /
Annotation of the output with contextual information concerning the
description of creative process and the content of the
research/artistic/other activity, etc. 8

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in
Slovak

Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in
English

Charakteristika vystupu, ktory nie je registrovany v CREPC a

Predictive Modeling with Echo State Networks / Cerfiansky Michal, Tifio Peter,
2008. In: Artificial Neural Networks - ICANN 2008. - Berlin Heidelberg : Springer,
2008. - (Lecture Notes in Computer Science, Theoretical Computer Science and
General Issues, Vol. 5163). - ISBN 978-3-540-87535-2. - Part |, 18th International
Conference, Prague, CzR, September 2008 Proceedings, s. 778-787.

OCAL16. Anotdcia vystupu v anglickom jazyku / Annotation of the output in
English ?
Rozsah do 200 slov / Range up to 200 words

Velkd pozornost sa teraz ststreduje na konekcionistické modely zname pod
nazvom ,vypocet pomocou rezervodra“. NajvyraznejSim zastupcom tychto
pristupov je architektira rekurentnej neurénovej siete nazyvana siet s echo stavmi
(ESN). ESN boli tspesne aplikované v o viacerych ulohdch modelovania ¢asovych
postupnosti a dosiahli mimoriadne dobré vysledky. V literature boli navrhnuté
viaceré vylepSenia Standardnej ESN architektury. V tomto ¢lanku volime opacny
pristup a navrhujeme niekolko zjednoduseni pévodnej architektury ESN. Rezervoar
ESN sa vyznacuje kontrakénou dynamikou vyplyvajicou z jeho inicializacie s
malymi vahami. Niekedy sldZi len ako jednoduchd pamit vstupov a poskytuje len
zanedbatelnd ,,hodnotu navyse” oproti velmi jednoduchym metédam.
Experimentalne podporujeme toto tvrdenie a ukazujeme, Ze mnohé tlohy
modelované pomocou ESN mozno zvlddnut ovela jednoduchsimi pristupmi.

/A lot of attention is now being focused on connectionist models known under the
name “reservoir computing”. The most prominent example of these approaches is
a recurrent neural network architecture called an echo state network (ESN). ESNs
were successfully applied in several time series modeling tasks and according to
the authors they performed exceptionally well. Multiple enhancements to
standard ESN were proposed in the literature. In this paper we follow the opposite
direction by suggesting several simplifications to the original ESN architecture. ESN
reservoir features contractive dynamics resulting from its’ initialization with small
weights. Sometimes it serves just as a simple memory of inputs and provides only
negligible “extra-value” over much simple methods. We experimentally support
this claim and we show that many tasks modeled by ESNs can be handled with
much simple approaches.

OCAL17. Zoznam najviac 5 najvyznamnejsich ohlasov na vystup / List of
maximum 5 most significant citations corresponding to the output
Rozsah do 200 slov / Range up to 200 words

Chouikhi, N., Ammar, B., Rokbani, N., Alimi, A.M.
PSO-based analysis of Echo State Network parameters for time series forecasting
(2017) Applied Soft Computing Journal, 55, pp. 211-225.

OCA18. Charakteristika dopadu vystupu na spolo¢ensko-hospodarsku prax /
Characteristics of the output's impact on socio-economic practice

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English

Prispevok sa zameriava na $pecifickd oblast strojového ucenia, ktorej potencial je
najma pri ulohach suvisiacich so spracovanim signalov. Poukazuje na vlastnosti
tychto modelov a tym priblizuje moZznosti ich praktického poufzitia./The
contribution focuses on a specific field of machine learning, the potential of which
is mainly in tasks related to signal processing. It points out the properties of these
models and thus brings closer the possibilities of their practical use.

OCA19. Charakteristika dopadu vystupu a stvisiacich aktivit na vzdelavaci proces
/ Characteristics of the output and related activities' impact on the educational
process

Rozsah do 200 slov v slovenskom jazyku / Range up to 200 words in Slovak
Rozsah do 200 slov v anglickom jazyku / Range up to 200 words in English

Dopad vystupu na vzdelavaci proces je predovsetkym v premietnuti rieSenej
problematiky do tém zavere¢nych prac zadavanych a vedenych hodnotenou
osobou a tiez do predmetov priamo zabezpecovanych hodnotenou osobou./The
impact of the output on the educational process is primarily in the reflection of the
solved issue in the topics of the final theses assigned and supervised by the
assessed person and also in the courses directly taught by the assessed person.
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