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Name and Degree: do
. Mgr. Milan Krbálek, Ph.D.

Birth:

13

th
April 1971, Hlinsko, Cze
h Republi


Grade: Asso
iate Professor

ORCID iD:

0000-0003-3218-6463

Resear
h iD:
A-1661-2016

Conta
t:

Private address: Pardubi
e � Zelené P°edm¥stí, Cze
h Republi


Email: milan.krbalek⊛fj�.
vut.
z

Web pages: www.krbalek.
z

Phone: (+420)224358550

A�liation:

Department of Mathemati
s

Fa
ulty of Nu
lear S
ien
es and Physi
al Engineering

Cze
h Te
hni
al University, Prague, Cze
h Republi


A�liation II:

Institute of Computer Aided Engineering and Computer S
ien
e

Fa
ulty of Civil Engineering

Brno University of Te
hnology

Guarantor of Study Program:

2010 � present

AMSM � Applied Mathemati
al-Sto
hasti
 Methods

Ba
helor Degree Program & Master Degree Program

Edu
ation:

1994 � 1999

University of Hrade
 Králové, Master Degree

1999 � 2003

Fa
ulty of Nu
lear S
ien
es and Physi
al Engineering, Do
toral Degree

2011

Fa
ulty of Nu
lear S
ien
es and Physi
al Engineering, Asso
iated Professor

S
ienti�
 Status:

2011 � present

Country Representative of World Conferen
e of Transport Resear
h (WCTR)



S
ienti�
 Group:

2010 � present

GAMS � Group of Applied Mathemati
s and Sto
hasti
s

Ph.D. Students:

ing. Pavel Hrabák, Ph.D. & RNDr. Franti²ek �eba, Ph.D. & ing. Marek

Buká£ek, Ph.D. & ing. Jana Va
ková

⋆

S
ienti�
 Fellowships:

2019 � present

Massey University of New Zealand, Au
kland, New Zealand

2017 � present

Ho
hs
hule Muni
h, Muni
h, Germany

2015 � present

Juli
h Super
omputing Centre, Juli
h, Germany

1999 � present

Institute of E
onomy and Tra�
, Te
hni
al University of Dresden, Germany

2013 � present

Nanyang Te
hnologi
al University, Singapore, Singapore

1999 � present

Max Plan
k Institute for Physi
s of Complex Systems, Dresden, Germany

2016 � present

Te
hni
al University, Muni
h, Germany

2001 � present

Joint Institute of Nu
lear Resear
h, Dubna, Russia

2008 � present

Université Paris-Sud 11, Paris, Fran
e

2014 � present

AGH University Krakow, Krakow, Poland

1999 � present

Institute of Physi
s, Cze
h A
ademy of S
ien
e, Cze
h Republi


1999 � present

University of Hrade
 Králové, Cze
h Republi


2005 � present

Brno University of Te
hnology, Fa
ulty of Civil Engineering, Cze
h Republi


2013 � present

Institute of Information Theory and Automation, Cze
h Republi


Resear
h Topi
s:

Mathemati
al Modeling of So
io-Physi
al Dynami
s

Vehi
ular Headway Modeling

Analyti
al Computations for Physi
s of Tra�


Numeri
al Models of Tra�
 Flows

Asymmetri
 Simple Ex
lusion Model

Gap A

eptan
e Theory

Models for Pedestrian Flows

Models for Crowd Under the Pani
 Conditions

Theory of Balan
ed Distributions

Balan
ed Parti
le Systems

Random Matrix Theory



S
ienti�
 Evaluation:

Web of S
ien
e

348 (with self-
itations, last update: 29/12/2022)

Web of S
ien
e

220 (without self-
itations, last update: 29/12/2022)

H-index (Web of S
ien
e)

11 (with self-
itations, last update: 29/12/2022)

Number of WOS Publi
ations

32 (last update: 29/12/2022)

Top Proje
ts:

2020 � 2024

AdMath4Tra�
 � Advan
ed mathemati
al-physi
al methods for modeling of

tra�
 �ow mi
rostru
ture (supported by Te
hnology Agen
y of the Cze
h

Republi
 TA �R)

2018 � 2020

Automated inspe
tion system for a 
ar engine spa
e (in 
ollaboration with

�koda Auto)

2015 � 2017

Dete
tion of sto
hasti
 universalities in non-equilibrium states of so
io-

physi
al systems by means of Random Matrix Theory (supported by Cze
h

S
ien
e Foundation GA �R)

S
ienti�
 Collaborators:

Prof. RNDr. Petr �eba, DrS
.

Random Matrix Theory & Theory of Chaos & Parking Problems &

New Aspe
ts in Physi
s of Tra�


Prof. Dr. Dirk Helbing Quantitative So
iodynami
s & Physi
s of Tra�
 &

Lo
al Thermodynami
al Gases

Prof. Vya
eslav Borisovi
 Priezzhev Generalizations of Asymmetri
 Simple Ex
lusion Model

Prof. Ingrid Rotter

Classi
al and Quantum Chaos

Dr. Peter Wagner

Physi
s of Tra�
 & Cellular Models

Prof. Ce
ile Appert-Rolland Advan
ed Statisti
al Analysis of Tra�
 Data

Ing. Ji°í Apeltauer, Ph.D. Vehi
ular Headway Modeling & Gap A

eptan
e Theory

Ing. Pavel Hrabák, Ph.D.

TASEP & Models for Pedestrian Flows

Do
. Ing. Tomá² Hobza, Ph.D. Vehi
ular Headway Modeling & Random Matrix Theory &

Gap A

eptan
e Theory

Ing. Marek Buká£ek, Ph.D. Pedestrian dynami
s

Tea
hing A
tivities:

FNSPE, CTU Prague Mathemati
al Analysis (Cal
ulus), Equations of Mathemati
al Physi
s,



Seminar on Cal
ulus, Mathemati
al Modeling of Vehi
ular Tra�
,

Random Matrix Theory, Mathemati
s for Parti
le Systems

Theory of Deterministi
 Chaos, Introdu
tion to Probability

University of Hrade
 Králové Theoreti
al Physi
s, Theory of Ele
tri
ity and Magnetism,

Theory of Relativity, Mathemati
s for Physi
ists

Brno University of Te
hnology Ma
hine Learning Methods

Reviewed Arti
les in the Impa
ted S
ienti�
 Periodi
als:

2022

M. Krbálek, T. Hobza, M. Pato£ka, M. Krbálková, J. Apeltauer, et.al.

Statisti
al aspe
ts of gap-a

eptan
e theory for interse
tion 
apa
ity

Physi
a A 585 (2022), in print

2022

M. Krbálek, F. �eba, and M. Krbálková

Super-random states in vehi
ular tra�
 � Dete
tion & explanation

Physi
a A 585 (2022), 126418

2020

A. Novozámský, D. Vít, F. �roubek, J. Fran
, M. Krbálek, et.al.

Automated Obje
t Labeling For Cnn-Based Image Segmentation,

ICIP-IEEE International Conferen
e on Image Pro
essing (2020), 2036�2040

2019

M. Krbálek, J. Apeltauer, and Franti²ek �eba

Tra�
 Flow Merging � Statisti
al and Numeri
al Modeling of Mi
rostru
ture

Journal of Computational S
ien
e 32C (2019), 99�105

2019

O, Kollert, M. Krbálek,T. Hobza, and M. Krbálková

Statisti
al rigidity of vehi
ular streams � theory versus reality

Journal of Physi
s Communi
ations 3 (2019), 035020

2018

M. Buká£ek, P. Hrabák, and M. Krbálek

Mi
ros
opi
 Travel Time Analysis of Bottlene
k Experiment

Transportmetri
a A: Transport S
ien
e 14/5-6 (2018), 375

2018

M. Krbálek, J. Apeltauer, T. Apeltauer, and Z. Szabová

Three methods for estimating a range of vehi
ular intera
tions

Physi
a A 491 (2018), 112

2018

M. Krbálek, P. Hrabák, and M. Buká£ek,

Pedestrian headways � Re�e
tion of territorial so
ial for
es

Physi
a A 490 (2018), 38

2017

M. Krbálek

Quantitative analysis of intera
tion range in vehi
ular �ows



Transportation Resear
h Pro
edia 25 (2017), 1268

2016

M. Krbálek and P. Hrabák

Time-headway distribution for periodi
 totally asymmetri


ex
lusion pro
ess with various updates

Physi
s Letters A 380/9-10 (2016), 1003

2016

M. Buká£ek, P. Hrabák, and M. Krbálek

Individual Mi
ros
opi
 Results Of Bottlene
k Experiments

Tra�
 and Granular Flow '15 (2016), 105

2015

M. Krbálek and J. �leis

Vehi
ular headways on signalized interse
tions:

theory, models, and reality

J. Phys. A: Math. Theor. 48 (2015), 015101

2014

M. Buká£ek, P. Hrabák, and M. Krbálek

Experimental Study of Phase Transition in Pedestrian Flows

Transportation Resear
h Pro
edia 2 (2014), 105

2014

M. Buká£ek, P. Hrabák, and M. Krbálek

Cellular Model of Pedestrian Dynami
s with Adaptive Time Span

Le
ture Notes in Computer S
ien
e 7385 (2014), 669

2013

P. Hrabák, M. Buká£ek, and M. Krbálek

Cellular Model of Room Eva
uation Based on O

upan
y and

Movement Predi
tion: Comparison with Experimental Study

Journal of Cellular Automata 8 (2013), 383

2013

Milan Krbálek

Theoreti
al predi
tions for vehi
ular headways and their 
lusters

J. Phys. A: Math. Theor. 46 (2013), 4451011

2012

P. Hrabák, M. Buká£ek, and M. Krbálek

Cellular Model of Room Eva
uation Based on

O

upan
y and Movement Predi
tion

Le
ture Notes in Computer S
ien
e 7495 (2012), 709

2011

M. Krbálek and P. Hrabák

Inter-parti
le gap distribution and spe
tral rigidity of totally

asymmetri
 simple ex
lusion pro
ess with open boundaries

J. Phys. A: Math. Theor. 44 (2011), 175203

2011

M. Krbálek and K. Kittanová

Latti
e thermodynami
 model for vehi
ular 
ongestions



Pro
edia So
ial and Behavioral S
ien
es 20 (2011), 398

2011

M. Krbálek and P. Hrabák

Distan
e- and time-headway distribution for

totally asymmetri
 simple ex
lusion pro
ess

Pro
edia So
ial and Behavioral S
ien
es 20 (2011), 406

2010

M. Krbálek

Analyti
al derivation of time spe
tral rigidity for thermodynami
 tra�
 gas

Kybernetika 46-6 (2010), 1108

2009

M. Krbálek and P. �eba

Spe
tral rigidity of vehi
ular streams (Random Matrix Theory approa
h)

J. Phys. A: Math. Theor. 42 (2009), 345001

2008

M. Krbálek

Inter-vehi
le gap statisti
s on signal-
ontrolled 
rossroads

J. Phys. A: Math. Theor. 41 (2008), 205004

2007

M. Krbálek

Equilibrium distributions in a thermodynami
al tra�
 gas

J. Phys. A: Math. Theor. 40 (2008), 5813

2005

M. Krbálek

Dopravní systémy jako termodynami
ké plyny

�eskoslovenský £asopis pro fyziku 5 (2005), 432

2004

M. Krbálek and D. Helbing

Determination of intera
tion potentials in freeway tra�


from steady-state statisti
s

Physi
a A 333 (2004), 370

2003

M. Krbálek and P. �eba

Headway statisti
s of publi
 transport in Mexi
an 
ities

J. Phys. A: Math. Gen. 36 (2003), L1

2001

M. Krbálek, P. �eba, and P. Wagner

Headways in the tra�
 �ow - remarks from a physi
al perspe
tive

Phys. Rev. E 64 (2001), 066119

2000

M. Krbálek and P. �eba

Statisti
al properties of the 
ity transport in Cuernava
a (Mexi
o)

and random matrix ensembles

J. Phys. A: Math. Gen. 33 (2000), L229



Other Reviewed Arti
les, Thesis, and Papers:

2021

A. Lhotáková, M. Krbálek

S
aling of the Generalized Inverse Gaussian distribution

Pro
eedings of SPMS 2020-2021, Chlum u T°ebon¥, Malá Skála

2021

V. Pánek, M. Krbálek

Super-Poissonian states in balan
ed parti
le systems

Pro
eedings of SPMS 2020-2021, Chlum u T°ebon¥, Malá Skála

2020

M. Krbálek, F. �eba, M. Krbálková

On Rivalry between Attra
tive and Repulsive Stimuli in Vehi
ular Tra�


Pro
eedings of SPMS 2020-2021, Chlum u T°ebon¥, Malá Skála

2019

F. �eba, M. Krbálek

Super-Poissonian Statisti
s In Tra�
 Flow

APLIMAT 2020 - Pro
eedings (2020), 930�941

2019

M. Krbálek

Ch·ze v davu: impulzy bez doteku

Vesmír 9 (2019), 500�502

2018

M. Krbálek and M. Krbálková

3s-Uni�
ation for Vehi
ular Headway Modeling

Pro
eedings of SPMS 2018, Dob°i
hovi
e (2018)

2017

M. Krbálek, J. Apeltauer, and T. Apeltauer

Vliv t°ídy rozd¥lení £asový
h odstup· na kapa
itu ne°ízený
h k°iºovatek

Silni
e �elezni
e 4 (2017), 90

2017

Milan Krbálek

A
tivelly-Followed Vehi
les

Pro
eedings of SPMS 2017, Dob°i
hovi
e 2017, ISBN 978-80-01-06338-5

2016

M. Krbálek, J. Apeltauer, and T. Apeltauer

Analýza mikrostruktury dopravního proudu s vyuºitím

standardní
h empiri
ký
h dat

Silni
e �elezni
e 5 (2016), 98

2015

M. Krbálek, J. Apeltauer, T. Apeltauer, and M. V²ete£ka

Analýza mikrostruktury dopravního proudu

metodami teorie náhodný
h mati


Silni
e �elezni
e 3 (2015), 30



2015

Milan Krbálek

Matemati
ký silom¥r na detek
i so
iální
h interak
í

Rozhledy matemati
ko-fyzikální

Jednota £eský
h matematik· a fyzik·, 90/1-2 (2015), 30-38

2011

Milan Krbálek

So
io-physi
al modeling of tra�
 stream dynami
s,

Habilitation Thesis, FNSPE, Cze
h Te
hni
al University

2010

Milan Krbálek

Dis
rete thermodynami
al modelling of tra�
 streams

Pro
eedings of World Conferen
e on Transport Resear
h 2010

Lisbon, Portugal

2010

Milan Krbálek

Time 
learan
e distribution and asso
iated spe
tral rigidity

of thermodynami
 tra�
 gas

Pro
eedings of Conferen
e SPMS 2010, D¥£ín, Cze
h Republi


2007

Milan Krbálek

Dopravní systémy jako termodynami
ké plyny

�eskoslovenský £asopis pro fyziku 55 (2005), 432-435

2003

Milan Krbálek

Tra�
 systems - parti
le gases in thermal equilibrium

(Random Matrix Theory approa
h), Do
toral Thesis

FNSPE, Cze
h Te
hni
al University

2000

Milan Krbálek and Petr �eba

Des
ription of the tra�
 systems by the random matrix theory

Pro
eedings of the Nostradamus 2000 Conferen
e, Zlín, Cze
h Republi


Textbooks:

2022

Milan Krbálek a Jana Va
ková

Matemati
ké modelování dopravy

�eská te
hnika - nakladatelství �VUT, Praha 2022



2021

Milan Krbálek

Funk
e ví
e prom¥nný
h

�eská te
hnika - nakladatelství �VUT, Praha 2021

2019

Milan Krbálek

Matemati
ká analýza III (£tvrté vydání)

�eská te
hnika - nakladatelství �VUT, Praha 2019

2014

Milan Krbálek

Teorie míry a Lebesgueova integrálu

�eská te
hnika - nakladatelství �VUT, Praha 2014

2012

Milan Krbálek

Úlohy matemati
ké fyziky

�eská te
hnika - nakladatelství �VUT, Praha 2012

2010

Milan Krbálek

Matemati
ká analýza IV � 
vi£ení

�eská te
hnika - nakladatelství �VUT, Praha 2010

2009

Milan Krbálek

Matemati
ká analýza IV (druhé roz²í°ené vydání)

�eská te
hnika - nakladatelství �VUT, Praha 2009

2008

Milan Krbálek

Úlohy matemati
ké fyziky - 
vi£ení

�eská te
hnika - nakladatelství �VUT, Praha 2008

Commer
ial Interview:

DVTV (with Emma Smetana): Brain as the main 
ause of vehi
ular platoons

& BBC: Buses on Quantum S
hedules



Popular Arti
les:

The Times (London), Dis
overy (USA), S
ien
e News (Washington), MF

Dnes (Cze
h Republi
), Quanta Magazine (New York), Vesmír (Cze
h Re-

publi
)

Personal Interests:

Running & Hiking & Cy
ling & Photographing & Musi
 & Espresso & Ca-

ribbean Rums & Graphi
al Design & Takamine � Santa Fè


