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D1 - Divize rozvoje dopravy: vybrané projekty

» Rozvoj modernich inteligentnich dopravnich systému

» Telematické systémy ve verejné dopravé

» Vyzkum historickych cest v oblasti severozapadni Moravy a vychodnich Cech
» Cyklisticka infrastruktura

» Vyzkum uplatnéni nekonvenénich prostfedk& méstské dopravy v CR
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D2 - Divize dopravni infrastruktury a zivotniho prostredi:

vybrané projekty

» Poloha kluznych trnl a kotev v cementobetonovych krytech vozovek a
vyznam jejich spravného umisténi na chovani a Zivotnost kryt(

» Zmeény mikrostruktury cementového kamene a mechanicko-fyzikalnich
vlastnosti betonu zplsobené jejich starnutim

» Studie vyuziti CNG v nestatnich organizacich
» Hodnoceni hlukové zatéze obyvatel z dopravy

» Metodika stanoveni emisniho toku silni¢ni dopravy pro sledovani, hodnoceni
a fizeni kvality ovzdusi
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D3 - Divize bezpecnosti a dopravniho inzenyrstvi: vybrané
projekty

» Celostatni sCitani dopravy 2010
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Hloubkové analyzy dopravnich nehod
Dopravni pruzkum a méreni charakteristik dopravniho proudu

Kvantifikace rizika ohroZeni dopravni infrastruktury Ceské republiky
prirodnimi hazardy

Metodika identifikace kritickych tGsek(i pozemnich komunikaci v CR pomoci
GIS analyz dopravnich nehod
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D4 - Divize lidského faktoru v dopravé a dopravniho
modelovani: vybrané projekty

» Rehabilitacni a prevencni programy pro ridice

» Navrh a sprava multimodalnich modell pro dopravni planovani
» Aplikace agentnich technologii prfi modelovani dopravy

» Mikrosimulace dopravniho proudu

7

» Vliv dopravnich informaci na dopravni chovani ucastni

k(i dopravy

Uzemi 500 x 500m
podie odhadu
zaparkovanych vozidel
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» Pod D3
» 4 GISaci, 2 matematici, 1 statistik, 1 geograf, 1 programator

Cinnost
» Scitani dopravy
» Statistika nehodovosti cyklistU

= 2 258
dalkova cyklotrasa
; LIBERE

» Mapovani cyklotras s mm\p-@

» Hodnoceni rizika e l’\ﬁ-
» Zranitelnhost sité

obec nad 20 000 obyvatel
hranice kraje

hranice CR

» Analyzy geometrie sité

@ ORLOVA
. . HAViRov

» Sitové analyzy
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Publikace nasi oblasti
zranitelnosti siti

|
Odolnost silni¢ni sité proti nasledkiim katastrof

RNDr. Michal Bil, Ph.D. RNDr. Rostislav Vodak, Ph.D.
Centrum dopravniho vyzkumu, v.v.i. Centrum dopravniho vyzkumu, v.v.i.
divize bezpednosti a dopravniho inzenyrstvi divize bezpenosti a dopravniho inZenyrstvi

Moderni spolecnost je zdvisld na sitich mnoha druhit. Mezi nimi je v popfedi sit silnic, jejiZ spolehlivé
futngovdni je ditlezité pro fadu odvétvi lidské Einnosti. Uddlostmi, které mohou silniéni sit citelné
zasdhnout, jsoﬁ naptiklad ptirodni pohromy. Méreni dopadu uddlosti, které maji schopnost prerusit
useky komunikact a negativné ovlivait vykonnost sité, stejné jako uvahy o mozné prevenci, jsou ndplni
dalitho textu.

[Kli¢ovd slova: silnicni sit, robustnost, zranitelnost, optimalizace, pfirodni pohromy]

Safety and Reliability: Methodology and Applications — Nowakowski et al. (Eds)
© 2015 Taylor & Francis Group, London, ISBN 978-1-138-02681-0

Modern society depends on various network types. Among these types for many human activities the road
network appears as a foremost important one. For example, natural disasters can ponderably interfere
with a road network. Evaluation of disaster consequences possesing the ability of road section
interruptions and thus the road net efficiency lowering as well as consideration of possible preventive
actions form the content of this article.

[Keywords: road network, robustness, vulnerability, optimization, natural disasters]

The stochastic approach in road network vulnerability analysis

Michal Bil
Transport Research Centre, Brno, Czech Republic
Rostislav Vodak

Transport Research Centre, Brno, Czech Republic
Palacky University, Olomouc, Czech Republic

Network Robustness and Random Processes

Rostislav Vodak (1), Michal Bil (2), Jiti Sedonik (2)

(1) Faculty of Science, Palacky University, Olomoue, Czech Republic
(2) CDV Transport Research Centre, Brno, Czech Republic

Geophysical Research Abstracts
Vol. 16, EGU2014-3608, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

Abstract: We introduce two new measures of network robustness and apply
them to four different strategies. The measures are independent of the number
of nodes or links in a network and have the strong potential to cover a large
portfolio of applications. We also demonstrate how to employ the measures in
order to improve the robustness of the network by adding one new link. We
demonstrate that the measures are able to identify the infrequently connected
parts of the network and suggest the most appropriate improvement. We also
discuss the consequences of the obtained results and the possible applications of

Vulnerability analysis methods for road networks

Michal Bil (1), Rostislav Vodék (1), Jan Kubecek (1), Tomas Rebok (2), and Tomas Svoboda (3

(1) Transport Research Centre, Brno, Czech Republic (michal.bil@cdv.cz), (2) CERIT-
Masaryk University, Brno, Czech Republic, (3) Faculty of Informatics, Masaryk Un

INSTR 2015

th Intereationsl Symeotum on Trasssonation Netwerk Ralistility
The value of Relizbiiy, Rotustness and Resilence:

Efficient identification of the weakest links in regional road networks

Bil, M., Hlinény, P. 2, Vodék, R.?, Rebok, T.3, Svoboda, T. 2, Kubetek, 1. %, Mori3, 0.2

1 — Transport Research Centre, Brno, Czech Republic
2 — Faculty of Informatics, Masaryk University, Brno, Czech Republic
3 — CERIT-SC, Institute of Computer Science, Masaryk University, Brno, Czech Republic
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Accident Analysis and Prevention 42 (2010) 1632-1636

Contents lists available at ScienceDirect

Accident Analysis and Prevention

journal homepage: www.elsevier.com/locate/aap

Critical factors in fatal collisions of adult cyclists with automobiles

Michal Bil®*, Martina Bilova?, Ivo Miiller®

*Transport Research Centre, Liefiskd 33a. Brmo 636 00, Czech Republic
 Faculty of Sciences, Palacky University in Olamouc, t7. Svobody 26, Olomouc 779 00, Czech Republic

ARTICLE INFO ABSTRACT

Article history: This article evaluates, by means of multivariate regression, critical factors influencing the collisions of
Received 13 July 2009 ) mator vehicles with adult (over 17 years) cyclists that result in fatal injury of cyclists. The analysis is
Received in revised form 1 April 2010 based on the database of the Traffic Police of Czech Republic from the time period 1995-2007. The

Accepted 4 April 2010 results suggest that the most consequential categories of factors under study are: inappropriate driving

speed of automobile; the head-on crash: and night-time traffic in places without streetlights. The cyclists’

’B(i“’";:'e’“" faults are of MOSt Serious consequence on crossroads when cyclists deny the right of way. Males are more
cu N likely to suffer a fatal injury due to a collision with a car than females. The most vulnerable age group are

Accident severity : P P et

Fatality cyclists above 65 years. A fatal injury of a cyclist is more often driver’s fault than cyclist's (598 vs. 370).

Mator-vehicle collision In ofder to reduce the [am]rnsk it is recommended to separatp the road traffic of motor vehicles from

Injury bicyclists in critical road-sections; or, at least, to reduce speed limits there.

© 2010 Elsevier Ltd. All rights reserved.

Accident Analysis and Prevention 55 (2013) 265-273

Contents lists available at SciVerse ScienceDirect 2
Accident Analysis and Prevention
journal homepage: www.elsevier.com/locate/aap =
Identification of hazardous road locations of traffic accidents by o
means of kernel density estimation and cluster significance evaluation
Michal Bil*, Richard Andrasik, Zbynék Jano3ka
Transpart Research Centre, L %8eniskd 33a, Brno, 636 00, Czech Repubitc
ARTICLE INFO ABSTRACT
Article history: This paper proposes a procedure which evaluates clusters of traffic accident and organizes them

Received 19 October 2012
Received in revised form 14 January 2013
Accepted 3 March 2013

according to their significance. The standard kernel density estimation was extended by statistical
significance testing of the resulting clusters of the traffic accidents. This allowed us to identify the most
important clusters within each section. They represent places where the kernel density function exceeds
the significance level corresponding to the 85th percentile level, which is estimated using the Monte

é['-”";'”’_d‘- Carlo simulations. To show only the mast important clusters within a set of sections, we introduced the
Tratfc sceidents cluster strength and cluster stability evaluation procedures. The method was applied in the Southern
Hazardous road locations Moravia Region of the Czech Republic.

Kernel density estimation @ 2013 Elsevier Ltd. All rights reserved.
Monte Carlo

NEOCART/I.INK CZ.1.07/2.4.00/31.0010

Tourism Management 33 (2012} 1554-1561

Contents lists available at ienceDirect Tourism
Management

Tourism Management ~|

journal homepage: www.elsevier.com/locate/tourman

Unified GIS database on cycle tourism infrastructure

Michal Bil*, Martina Bilovd, Jan Kubecek

Transport Research Centre. Liefskd 330, 636 00 Brmo, Carch Republic

ARKTICLE INFO ABSTRACT
Artiche history: Bicycles are wsed in the Czech Republic for commuting to work and for leisure time activities, This is
Received 8 February 2012 reflected in the cycle trail administrators’ offer to make the existing network denser, design new routes,

Accepted 4 March 2012 mark their courses and install a complementary cycle infrastructure,

However, extensive growth of these activities in the last years has led to the loss of overview infor-
Keywords: mation on the overall cycle trail network. That is the reason for producing a methodology of capturing
Cycle tourism and representing the information. A unified GIS database on the cycle infrastructure (UDC) was created

:':,Ld ApRInE and includes a data collection system with the use of GPS, the coding of descriptive information on cycle
(.:IS trail segments and the administration of GIS layers in a topologic data model. The methodology of the
Cyele wrail daa model UDCT application is demonstrated with a specific example of a cycle trail network in the South Bohemian

region.
2012 Elsevier Lrd All rights reserved

Geomorphology 214 (2014) 356-365

Contents lists available at ScienceDirect

Geomorphology

journal homepage: www_glsevier.com/locate/geomorph

Effect of slope failures on river-network pattern: A river piracy case study @ S
from the flysch belt of the Outer Western Carpathians

Ivo Barofi **, Michal Bil®, Ondfej Bibek ©, Veronika Smolkova ¢, Tomas Pinek?, Luka$ Macur ¢

* Karst and Cave Research Group, Department of Geology and Museum of Natural History, 1, 1070 Vienng, Austria
® Transport Research Centre, [ fefiskd 33a, 636 00 Brno, Czech Republic

© Department of Geology, Faculty of Science. Palacky University, 17. Estopadu 12, 77200 Olomouc, Czech Republic

4 Department of Physical Geography and Geoecology, Facully of Science, Liniversity of Ostrave, Chithussiho 10, 710 00 Ostrava, Crech Republic
* Department of Geoinformatics, Faculty of Science, Packy University, 17 istopadu 12, 77200 Olomou, Czech Republic

ARTICLE INFO ABSTRACT
Article history: Landslides are impor@nt geomorphic agents invarious moun@inous settings. We document here a case of river
Received 9 August 2013 piracy from the upper part of the Mali Brodskd Valley in the Vsetinské Mts,, Czech Republic (Raga Unit of the

Received in revised form 20 February 2014
Accepted 22 February 2014
Available online 1 March 2014

flysch Magura Group of Nappes, flysch beltofthe Outer Western Carpathians) controlled by mass movement pro-
cesses, Based on the field geological, geomorphological and geophysical data, we found out that thelandslide ac-
cumulations pushed the more active river of out of two subparallel river channels with different erosion activity
westwards and forced intensive lateral erosion towands the recently abandoned valley. Apart from the landslide

&m:ﬁ processes, the presence of the N-striking fault, accentuated by higher flow rates of the eastern channel as a result
Shope failure of its larger catchment area, were the most critical factors of the river piracy. As a consequence of the river piracy,
River piracy intensive retrograde erosion in the elbow ofcapture and also within the upper portion of the westem catthment
Recent erosion rate occurred. Deposits of two landslide dams document recent minimum erosion rates to be 188 mmky ™' in the
Flysch belt of Quter Western Carpathians western (captured ) catchment, and 3.6 mmky ™ ' in the eastern catchment respectively. The maximum age of

the river piracy is estimated to be of the late Glacial and/or the early Holocene.
© 2014 Elsevier BV. All ghts reserved.




Shlukova analyza (cluster analysis) £%s- I
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» Soubor algoritmi pro urceni vyznamnych koncentraci bodovych jevi v prostoru

» Metody globalni — prostorovy vzor odpovida NR nebo dochazi ke shlukovani —

Moranovo |, K-funkce

» Metody lokalni — identifikace lokdlnich shlukli — Density Based Spatial Clustering,

Scan Statistics, Geographical analysis machine

» Nejpouzivanéjsi metoda v ramci shlukové analyzy je jadrovy odhad hustot (Kernel

Density Estimation - KDE)
» -2 vSechny tyto metody resi 2D — limitace na siti (1D)

» => KDE +
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» neparametricka metoda pro odhad hustoty pravdépodobnosti

» klouzavy vazeny prameér, jehoz kvalita zavisi predevsim na Sifce
vyhlazovaciho okna (urCuje miru nejistoty vstupnich dat — 100m)
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INVESTICE DO ROZVOJE VZDELAVANI

» Projekt GIROSAF: girosaf.cdvinfo.cz

»Metodika identifikace kritickych usekl pozemnich

komunikaci v CR pomoci GIS analyz dopravnich nehod”

» Nova metoda pro shlukovani bodovych jevi na linii (na siti)

Bil, M., Andrasik, R., Janoska, Z.: , Identification of Hazardous Road Locations of Traffic
Accidents by means of Kernel Density Estimation and Cluster Significance Evaluation”, Accident

Analysis & Prevention.

» 4 hlavni prinosy:
1D prostor
Vyznam shluku
Sila shluku
Vyuzitelnost v praxi
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» Vyznam shluku — uréeni hladiny vyznamnosti pomoci metody statistického
testovani Monte Carlo
Nahodné simulace jevu (vyskytu DN) — stovky opakovani = stfedni hodnota
Pocita se pro kazdou linii sité (Usek silnice) zvlast = nahrazuje Udaj intenzity dopravy
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INVESTICE DO ROZVOJE VZDELAVANI

» Sila shluku — vyska lokalniho maxima nad hladinou vyznamnosti <0, 1>

Kvantifikace vyznamu shluku — lze srovnavat

A
Sila shluku |

at ﬂ |

Hustota
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0 1000 2000 3000 4000 5000 6000
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Hustota

KDE+ 5%

» Limitace metody

x10

Nelze aplikovat na DN v kfizovatce (bodové jevy v uzlech sité)
Nelze urcit, zda je cely usek ,nebezpecny”
Problém s rovnomérnym rozmisténim jevd (DN) na linii

Neanalyzuje useky mensi nez zvolena velikost okna (mira nejistoty — 100 m)
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Aplikace KDE+

UNIE
INVESTICE DO ROZVOJE VZDELAVANI

» Data

Databdaze dopravnich nehod (PCR)
2006 - 2013

Bodovy shp — lokalizace pomoci GPS
Nepresnosti — nutné snapovani

Atributy dle zaznamu o DN (datum/cas, typ, pricina, nasledky, stav
vozovky, viditelnost, alkohol...)

Silni¢ni a dalniéni sit CR (RSD)
2010, 2011, 2012, 2013
Uzly a useky
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A p I I ka ce K D E + gf 'SOD:ABTECESTICE Dé ROZVOJE VZDELAVANI w“:::'::ii‘::;mm
» 1. Srovnani pfistupl pro ur¢ovani nehodovych lokalit (JMK)

INFOBESI - kfizovatky nebo Useky do 250 metru, jestlize se na nich staly:
nejméné 3 nehody s osobnimi nasledky za 1 rok,
nejméné 3 nehody stejného typu s osobnimi nasledky za 3 roky
nejméné 5 nehod stejného typu za 1 rok
IDEKO - stanovuje ocekavany pocet nehod namisto absolutniho
bere v potaz specifika jednotlivych posuzovanych lokalit
+ Casova stabilita, pouZitelnost na komunikace i kfizovatky
- datova narocnost pro konstrukci modelu nehodovosti
- nemoznost aplikovat na napft. lll. Tridy (chybi intenzity)
- pfedem definované useky (nezohlednuji zménu infrastruktury)

GIROSAF — metoda KDE+



Nehodova lokalita dle metody
| KDE+

N "INFOBESI

| IDEKO

Dopravni nehoda

o, 2007
2008
2009
2010
2011
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Tabulka 2: Srovnani nehodovych lokalit (shluk() metod KDE+, IDEKO a INFOBESI

KDE+ IDEKO INFOBESI

Absolutni pocty nehodovych lokalit (shlukut)
Celkova délka nehodovych lokalit (shlukd) [km] 36,963




Zhodnoceni srovnani KDE+

+ -
» Topologie sité (1D) » Nepouzitelné v kfizovatkach
» Presna poloha DN » Nehodnoti celé useky

» Rychlé a snadné zpracovani

» Nedéli useky na stejné dlouhé
segmenty

» ,Nizka” narocnost na vstupni data

> detailnéjsi identifikace lokalit
> vysledkem: shluky (clusters) DN



Aplikace KDE+

VYBER PETI NEJVYZNAMNEJSICH SHLUKO DOPRAVNICH NEHOD
v kazdém kraji Ceské republiky mezi lednem 2009 a prosincem 2011

Mapa vznikla v ramci projektu

- usekd
pozemnich komunikaci v ER
pomoci GIS analyz dopravnich nehod,
€. Ta01031581, programu ALFA,
“Technologické agentury Ceské republiky.

CENTRU {Vl
DOPRAVNIHO

VYZKUMU
Zdroj:
Bil, M., Andragik, R., Janodka, Z., 2013.
Identification of Hazardous Road Locations
of Traffic Accidents by means of Kernel Density Estimation
and Cluster Significance Evaluation.
Accident Analysis and Prevention 55, 265 - 273.
Pouiity software:
ArcView 3.3, ArcGIS 10.2, R, Scilab 5.1 a Corel DRAW X5

Zdroj dat:

Data o silniéni siti @ RSD, Silniéni databanka Ostrava
Databize dopravnich nehod © Policie (R

Obee CR @ CSU
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A Ifa Technologicka agentura
y | Ceské republiky

Shluky dopravnich nehod
mezi 1/2009 - 12/2011
podle vyznamu shluku

@ & O

<06 061-0,70 0,71<

Trida komunikace
—f&— dalnice
—&— silnice 1. tfidy

=— silnice 2. tfidy
= silnice 3. tfidy

Zpracovalo:
Centrum dopravnihe vyzkumu, v.v.i.,
oblast geoinformatiky
v roce 2013

Autofi:

Michal BiL, Richard ANDRASIK,
Zbynék JANOSKA, Jiti SEDONIK

Kontakt:
RNDr. Michal Bil, Ph.D.
vedouci oblasti
tel.: 541 641 795
email: michal.bil@cdv.cz

Adresa pracovisté:
Wellnerova 3, 779 00 Olomouc
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— KDE= (= =@ = Y7 processed sections (=[=] = ]
flelo B Cesky Sections Length Points (events) ‘ Clusters ‘ Processed
203 5783 a7 2 &)
+ 310 163 0 0 )]
311 4272 21 2 o
312 136 0 0 =]
) 328 669 26 4 W)
et 320 597 2 1 7
. 330 4773 54 2 4]
D:\Data\Projekty\2014\SW KDE+werze 1 2\example-sections. csv 331 3312 57 3 @
Event file + Section: 327 =1 AC]
Di\DatalProjekty\2014\SW KDE+werze 1.2\example-points.csv Section;: 327
0.0011
Bandwidth Data accuracy 0.0010
(®) 100 units (®) Accurate (GPS) 0008
() 150 units () Stationing (100 units
O O 0 ( ) 0.0008
r 1 0.0007 |
Z )
E 0.0006 M
8 0.0005
[2014-10-27 15:32:20] Computation started
[2014-10-27 15:32:20] Was loaded 11 section(s) and 271 points (events) 0.0004 1
[2014-10-27 15:32:20] Bandwidth = 100m
[2014-10-27 15:32:22] Computation completed 0.0003 {
0.0002
0.0001
0.0000 al laa'a mnaa | Jmis s am s oaaVeoaal sl s
o] 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500
Length
‘—Thleshu\d — Dersity & Events‘
Start End Length Number of events Strength
0 159 159 9 05319
1,425 1724 299 10 0.1422
4559 4714 155 7 0.2919
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Dékuji za pozornost.

Centrum dopravniho vyzkumu, v. v. i.
Wellnerova 3
779 00 Olomouc
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