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CZECH NATIONAL STRATEGY OF DEVELOPMENT OF
INTELLIGENT TRANSPORT SYSTEMS AND LINKED
ACTIVITIES

Eva Geloval*, Jan Mynarik?, Jan VI¢insky3, Martin Bambusek4, Zuzana Svédovas

Abstract The article presents topical news on intelligent transport systems policy, strategy, and linked activities in the
Czech Republic. It introduces historical background, relation to other documents, and current development in 2021. The
Strategy of Development of Intelligent Transport Systems 2021-2027 with a View to 2050 (in force since January 2021)
is the core document. The strategy is introduced by its context, methodology and structure of the content. Focus on
coming years is included in this article, too: essential support for the ITS policy brings the online ITS Library
(https://www.its-knihovna.cz), a knowledge database, described here with its certain parts and space for supportive
tools. The tools enable to manage information on implementation progress selected progress indicators and monitoring
of ITS data quality, expressed by data conformance testing and its publishing. The conclusion chapter gives a general
overview on implementation of the Strategy and the ITS Library in the future.

Keywords intelligent transport systems, ITS, knowledge database, key performance indicators, data conformance,
implementation

1 INTRODUCTION

Intelligent transport systems (ITS) use combination of information and communication technologies for
information support, management and control optimisation in transport. “ITS enable transport to be
better planned, organized and managed so that transport is sustainable, accessible, interoperable, safe and
economical” (Czech Republic, 2021a). Intelligent transport systems for road, rail and inland waterway
transport modes are anchored in the Czech legislation and national strategical documents.

At the beginning of preparation of the strategic plan for intelligent transport systems was the coming end
of the previous strategic document, the Action plan for the development of intelligent transport
systems (ITS) in the Czech Republic until 2020 (with a view to 2050) (further as AP ITS) (Czech
Republic, 2015).
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2 LINKAGE TO OTHER STRATEGIC DOCUMENTS

The Strategy of Development of Intelligent Transport Systems 2021-2027 with a View to 2050
(further as STRITS 2021+) (Czech Republic, 2021a) shows continuing considerations of important linked
and related strategic transport documents from previous and current periods.

2.1 Linkage to Czech strategic documents

The ITS services and the whole national ITS environment are incorporated into goals of the wider national
Transport policy of the Czech Republic for a period of 2014-2020 (with a view to 2050) (Czech Republic,
2013). Transport policy has its linked documents on lower level. One of them is so called Transport Sector
Strategies, last time updated in 2017, which is the medium-term transport infrastructure development
plan with a long-term perspective. This viewpoint is to be continued also for the new period.

STRITS 2021+ supports all three strategic goals of the national Transport policy of the Czech Republic for
a period of 2021-27 (with a view to 2050) (Czech Republic, 2021b): sustainable mobility, territorial
cohesion and society 4.0 in transport (Czech Republic, 2016b, 2017b).

Overview of all transport strategies, so called Strategic Map, is part of web pages of the Czech Ministry of
Transport. (Czech Republic, 2020a)

“For the transport sector, the interconnection of individual levels - European, national, regional and local
- isimportant. Transport policy reflects the objectives of European transport policy, but equally important
is the link with the strategic documents of regions and large cities.” (Czech Republic, 2021b)

As stated previously, for years after the AP ITS period was dedicated, it was needed to establish a new plan.
In line with the up-to-date national methodology for development of public strategies, it was decided to
call it as strategy. The results from the AP ITS period were analysed: the positive experience continues,
and the weaker spots were listed and considered when planning.

Implementation plan of the Action plan for the development of intelligent transport systems (ITS) in the
Czech Republic until 2020 (with a view to 2050) (Czech Republic, 2016a) (further as IP ITS) elaborated
individual goals and measures of the AP ITS into specific implementation intentions, from which later
arisen projects. IP ITS for years after 2021 is built on the new STRITS 2021+, and the previous IP ITS. The
[P ITS had its regular updates (Czech Republic, 2020b).

ITS intentions on a national level are included after an approbation process. Intentions of regions and cities
were/are not part of the IP ITS; territorial self-governments have those activities in their competences.
Also the air transport mode is not part of the ITS strategical planning; it has their own global visions.

Based on the IP ITS list of approbated intentions, an organizational, expert and financial project planning
follows. IP ITS is a living document, which is continuously updated and supplemented on the basis of long-
term and short-term planning and program selection of specific project plans, resp. projects to be financed.
In time of its ratification, the original IP ITS begun at 66 project intentions. Since that time, the
implementation plan has been expanded, after updates, to 97 approbated project intentions. That means
about 50% increase between years 2016 and 2020. Methodology of project intentions approbation for IP
ITS is also impacted by mandatory reporting of any ICT investments on a national level. Content of the IP
ITS is further described in 6.3 below.

2.2 Linkage to European strategic documents

The European Directive on the framework for the deployment of Intelligent Transport Systems in the field
of road transport and for interfaces with other modes of transport, in the consolidated version (European
Union, 2010) and the consequent later documents (European Union, 2013a, 2013b) and the directive
(European Union, 2019a) are being followed also on the Czech national level.
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Further European directives, for all considered transport modes in the STR ITS 2021+, were carefully
incorporated (European Union, 2005, 2012, 2016a, 2016b), including the trend of connected and
automated transport in road, rail and waterborne modes (European Union, 2019d). There are also other
two EU directives followed (European Union, 2019b, 2019c). A linked manuscript (European Union, 2020)
is recommended to the reader’s attention.

3 CONTEXT OF THE STRITS 2021+

When the Czech Government approved the AP ITS in 2015, it was required to provide an evaluation of the
implementation of the AP ITS by end of 2020 and to consider and propose if to continue with an update of
the original AP ITS (Czech Republic, 2015) or a completely new document on ITS development for the
period after 2020. The AP ITS with the described general needs of ITS development remains valid, too, for
this new period.

In 2019, the Ministry of Transport decided to create a new document for the years after 2020. A procedure
was adopted for its creation: to update the already set strategy, accordingly to current trends and follow
up on. The strategy also incorporated conclusions of the 2018 (non-public) audit of the Supreme Audit
Office. The STRITS 2021+ demands a long-term cooperation of national actors and specifies requirements
(legislative, standardization, financial) for supporting further ITS development. (Czech Republic, 2021a)

Linking of the strategic documents developed earlier and for the upcoming period is depicted in Figure 1.
Also, a role of the below described ITS Library is specified, in the figure.

Transport policy

ITS strategies
until 2020 since 2020
ITS ACTION PLAN ITS STRATEGY
UNTIL2020 ======-= 4 5091-2007
IMPLEMENTATION > ITS ACTION PLAN
PLAN UNTIL 2020 2022-2024
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Fig. 1: Strategic environment of the Czech ITS and the linked ITS Library web; source: own (Czech Republic, 2021a)
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4 METHODOLOGY

The STRITS 2021+ was completed after cooperation with interested stakeholders in ITS. Workshops and
consultations were offered to administration and self-government bodies, the industry associations and
academia, to gain their viewpoints, experience, new themes and ideas. There were seven working groups:

e BIM method and spatial information

e Data, digital level of the transport infrastructure and transmission networks
e Traffic and mobility organization and control

e Economy issues of ITS deployment

e Human factor

e Regulatory issues

e New trends

Working groups provided expert inputs for the STRITS 2021+.

5 STRUCTURE

Four first chapters of the STR ITS 2021+ introduce background of both transport and ITS conditions,
together with description of the STR ITS 2021+ preparation. Chapters five and six are as core of the
document, defining the vision of ITS development to 2027: strategic goals, categories of measures, specific
measures. All to be met during the period. Chapter seven sets up details of implementation procedures.

STRITS 2021+ also includes three attachments:

e Annex 1: Maps for ITS priority implementation within the physical road infrastructure
e Annex 2: Evaluation of the AP ITS fulfilment until 2020
e Annex 3: Short introduction into ITS

The document sets up goals and priorities and explains how to support the ITS deployment in the
considered future.

5.1 General goal

Vision of ITS development in the Czech Republic, the chapter 5, offers a vision on the ideal result of the ITS
developmentin 2050 and general goal for 2027: “trouble-free safe and efficient travel and transportation,
meeting the requirements of the times” when using a ,digital level of the transport infrastructure.
Multimodality and partnership of involved subjects are thought as necessary. There is assumed connected,
cooperative, and automated mobility (CCAM) in all modes and for both passengers and freight.
Implementation of the latest intelligent mobility products and services into real operation is expected
(Czech Republic, 2021a).

5.2 Strategic goals

Considering the AP ITS and the Strategic Plan for Further Development of National TIC (Czech Republic,
2017a), there were defined seven objectives as strategic goals. Except their description, also linguistic
definition of the Key Performance Indicators (KPI) was linked at them. The seven strategic goals of the STR
ITS 2021+ are:

1. Minimization of deaths and serious injuries due to traffic
2. Fully informed participants

3. Delay minimization

4. Optimization of financial costs
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5. Management and elimination of risks and their impacts
6. Single European Transport Area
7. Minimization of impacts on the environment and public health

5.3 Specific measures

ITS measures follow the previous seven strategic goals to more specific level and enable to focus on the
vision of 2050 and the general goal for 2027. Totally sixteen ITS measures were proposed; they are divided
into four groups. The expert working groups (see Methodology chapter above) gave the most valuable
input to specify ITS measures based on current and future needs; at the end of this work, most of individual
measures fulfil more of the strategic goals. The four groups of measures are following:

A. Knowledge Society and Digital Economy (5 measures)

B. Coordination of different modes of transport, based on quality and functional information services
(3 measures)

C. Interconnection and integration of transport systems through ITS (3 measures)

D. Digital layer of transport infrastructure (5 measures)

5.4 Subsequent activities

The STR ITS 2021+ is being followed by implementation specification in the new Action Plan for the
Strategy for the Development of Intelligent Transport Systems for the period 2022-2024 (further as
AP ITS 2022+). The AP ITS 2022+ is to include ITS intentions and projects; those will be newly maintained
and monitored via the ITS Library web (see chapter 6.3.3). AP ITS 2022+ is under revision procedure in
time of completing this article. The final draft of the plan will be submitted by the Ministry of Transport to
the Government by the end of the year 2021.

The plan is closely linked with funding resources, i. e. the ITS on a national level will be funded only if being
part of the AP ITS 2022+, except brand new road network constructions, where ITS will be part of the
construction budget. The funding framework for AP ITS 2022+ for the next period was already approved
by the Czech Government in 2021.

6 ITS LIBRARY

The Ministry of Transport has decided to support knowledge service linked with the ITS deployment: the
ITS Library (https://www.its-knihovna.cz/) web page that is continuously being developed. The
ideological context of the web page is shown in the Figure 1 above.

The main goal is to offer knowledge important for understanding of ITS for general public, showing ITS
functions, capabilities, and possible benefits. Main goal for public sector users is knowledge support that
is necessary for decision making, i.e., good practices overview and transfer of knowledge.

The web also provides support for expert public, i. e. the ITS Tools (described in chapter 6.3 below) or
links to national standardisation knowledge area, StandardLand web pages, and national regulation
knowledge area, Quality policy of road network web pages.

6.1 The web page content

The web page offers general overview on activities in the area in the following sections:

e Highlight messages
e ITS

e Twitter links

e Library
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e Articles
e Actions
e TS Tools

The library and the tools, the most important and sophisticated sections, are described below in
individual chapters.

6.2 Library

The library offers three main parts: Themes, Documents and documentations, and Projects (see Figure 2).

Themes is the introducing part that shortly helps to understand basic naming, acronyms and functions of
ITS. Chapters on ITS, C-ITS, Big Data, Smart Parking and Traffic Information give an overview, and offer
links to related interesting web pages.

Documents and documentations content chapters of Legislation, Standards, Strategies and Concepts,
and Others. Legislation of Czech, European and non-European documents. Standards area is divided into
two parts with linkage to web sides of Road Quality Policy and Czech ITS Standardisation Committee as
part of the European and global standardisation activities. Area of strategies offers documents of the CR,
Europe and global, together with important reports and studies.

The Projects part offers overview of research and development projects: national, carried out in other
countries and international with separate links to the most important of them: C-Roads and Crocodile 2.

f]in]v]o|
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C-ITS - Kooperativni systémy Standardy VaV projekty - EU

Big Data Strategie a koncepce Nérodni projekty evropskych zem(

Doprava v klidu RaOzné C-Roads

Dopravni informace Crocodile 2

Fig. 2: Publication of the Library (in Czech: Knihovna) part of the ITS Library; source: own (ITS Library, web pages)

6.3 ITS Tools
The tools, as a non-public part, provide access for authorised persons only. This part (see Figure 3) offers:

e TEN-TKPI

e IDP Conform

e ITS implementation projects till 2020 (the status at the end of the AP ITS)
e ITS implementation projects since 2021 (the status since STRITS 2021+)
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Fig. 3: Publication of the ITS tools (In Czech: Nastroje ITS) part of ITS Library; source: own (ITS Library, web pages)
6.3.1 TEN-T KPI

Key Performance Indicators (KPI) (AECOM Limited, 2014) for the Trans-European Transport Network
(TEN-T) are to be used and provided in the annual national reports on ITS development; this demand is
based on the EU ITS Directive (European Union, 2010).

Since the strategic goals have their linguistic KPI in the STR ITS 2021+, the numerical values of KPI
are/will be defined for individual projects of the implementation plan.

The KPI tool within the ITS Library is used for monitoring of ITS deployment. It enables inputs on ITS
implementation with details and location(s), visualisation of the data sets available within the application,
and a semi-automated creation of the implementation reports. It gives a simple way to calculate the values
of selected KPI and monitors efficiency of implemented ITS in the TEN-T. Access is limited: for authorized
persons who work with the tool/application.

The KPI tool uses data sets provided by RSD (Czech Directorate of Roads and Motorways) (Reditelstvi
silnic a dalnic, web pages). The KPI are divided into two groups focused on:

e Values of deployment
e Values of benefit(s)

Depending on these two groups, the application adds a functionality that displays related data sets. It
shows existing ITS, both any individual equipment and holistic systems, in maps. Data are being presented
in a table format, too, in a preview and in a graph (see Figure 8 below).

e Deployment KPI show coverage of individual road sections, routes and the whole monitored
network by various ITS technologies (i.e., coverage of the network by traffic counters).

o Benefit KPI display deployment impacts of the ITS elements in comparison with other data sets (for
example with traffic intensities or accident rates).

The application also enables to compare the KPI in specific time periods with available data.
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An advanced software architecture was designed and is used, to be able to meet the set-up requirements
(see Figure 4).
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Fig. 4: TEN-T KPI: Scheme of the software architecture for the TEN-T KPI application; source: own (ITS Library, web
pages)

The architecture enables receiving of source data sets in a form of individual imports or of regular updates.
Source data sets are to be uploaded by authorised persons.

New data sets or data updates are currently being uploaded manually by the system developers, because
a large part of critical data sets has not settled from the point of view of the data structure and format, yet.

The data are being uploaded into a time series repository (see the Apache Kafka repository in Figure 10),
where they are permanently stored. The computing processes run above this repository. The data are
being merged, aggregated, or projected, in the way that the targeted KPI (or an intermediate product) is
calculated.

Depending on the data characters, the data either remain stored in the time series repository or are being
uploaded onto a relational and GIS database. The GIS server queries to both repositories. The GIS server is
being used by a presentation layer of the KPI application for making data available to users.

In terms of the software implementation, it was crucial to select suitable data attributes through which
everything can be "linked". In publication of the deployment KPI, the equipment and the systems are as
subjects. In presentation of the deployment KPI and the benefit KPI, the TMC (Traffic Management Control)
segment as the smallest unit was used.

TMC segment is a road section between specific location points on location tables (LTs) for the monitored
road network. Because of variability of the LTs in time, the GlobalNetwork segments are internally being
used for the linking in the system since there is a minimum of variability just at them.

The figures below show various dashboards of the KPI tool with information on the Czech road and
motorway network: the left bar offers four options to be selected and displayed: ITS equipment, ITS
systems, deployment KPI and benefit KPI.
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Figure 5 displays a screen with a part of all ITS deployed, how it is monitored, visualised and published via
the KPI application in the ITS Library.

TEN-T-KP] _ ©APUKACI

ZARIZENI ITS

SYSTEMY

IMPLEMENTACNI KPI

BENEFITNI KPI

W Dopravni detektory

Fig. 5: TEN-T KPI: Dashboard with a general overview of the deployed ITS; source: own (ITS Library, web pages)
Among all ITS data, it is offered to demand a selected road section or route: as in Figure 6.
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Fig. 6: TEN-T KPI: Example: Road Line Traffic Control (RLTC) at Prague outer ring road and D1 motorway (their
crossing); source: own (ITS Library, web pages)
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[t is also possible to use zooming to see details, there: see Figure 7.
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Fig. 7: TEN-T KPI: Example: Details on RLTC at Prague outer ring road and D1 motorway (their crossing); source:
own (ITS Library, web pages)

If showing the selected deployment KPI, the dashboard displays deployment data in the following ma: see
Figure 8.

(DY sntie  TEN-T-KPl  CAPUKAC

X zarizen(its
B sysTEmY
% IMPLEMENTAENI KPI

.all  BENEFITNiKPI

4 30122019,01:0000 * oy [

[ Ikpi_detectors.

3041272019, 01:00:00

Fig. 8: TEN-T KPI: Example of the deployment KPI data dashboard; source: own (ITS Library, web pages)
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If showing the selected benefit KP], the application publishes benefits data in the map: see Figure 9.
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Fig. 9: TEN-T KPI: Selected benefit KPI dashboard; source: own (ITS Library, web pages)

The functionality of comparing of two time periods has the following visualisation output of the data: see
Figure 10.
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Fig. 10: TEN-T KPI: Two time periods comparison publication; source: own (ITS Library, web pages)

The KPI application already processes relatively large data and is also well prepared for forthcoming data
sets updates.

6.3.2 IDP Conform: ITS data publishing conformance testing system

Another tool for experts is the ITS data publishing conformance testing system (IDP Conform in short). EC
delegated regulations No 885/2013 (European Union, 2013a) and 886,/2013 (European Union, 2013b) set
up requirements on data providers publishing truck parking and safety related traffic information and
require the establishment of a so-called Nominated Body which is supposed to evaluate fulfilling these
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requirements. These requirements are further extended by other delegated regulations to other types of
data.

The IDP Conform shall help the Nominated body in two areas. First it brings up processes to find, evaluate,
inform and support organizations, institutions and other subjects, who might be obliged to follow duties
from the delegated regulations. Then, when data providers and sources are found, the tool provides
technical means to collect, and archive published data (incl. documentation) and to evaluate and
visualize its quantity and quality parameters.

Data providers are obliged to publish documentation of data formats, protocols and data sources provided,
and the tool allows the evaluation of completeness and integrity of such documentation. Then,
providers shall publish the data according to that documentation. The testing system consumes provided
data, stores it, and validates conformance of it against provided schema definitions (mostly W3C XML
schema). The IDP Conform gives access to each published message together with a validation report. Apart
from structural conformance, quantitative parameters are evaluated such as number of published
messages, number of particular records in those messages, size of published data and frequency of
updates. All these parameters are visualized to provide an easy access to detailed information about how
a particular data provider deals with providing its data.

To support defined processes, a CRM (Customer Relationship Management) of a Nominated Body shall be
adapted to track communication with potential and registered data providers. Each provider is required
to issue a declaration of conformance.

The technical part of the IDP Conform consists of modules KOA, SPOKK and GitLab.

The KOA module collects published data and stores them for later evaluation. Fixed set of protocols
includes PUSH and PULL for plain HTTP as well as SOAP; the set can be extended if new protocols appear.

The SPOKK module verifies structural data validity for each published message and evaluates quality and
quantity indicators.

GitLab is used to store documentation provided by data providers, to evaluate documentation
completeness and integrity and to track resolution of detected issues.

In addition to the collection, archiving, testing, verification and certification, there is another important
purpose of the system: to deliver structured data about providers, sources and the conformance testing as
input for the annual national report. The Czech Ministry of Transport is due to deliver such a report
towards the European Commission once a year.

Visualisation is done in Grafana. The “All providers - statistics” dashboard (see Figure 11) shows the most
important quality and quantity indicators for all data sources.

The top horizontal block presents in graphical form the number of files received per hour for all data
sources.

The second and third horizontal blocks show a table with statistics for all data sources. The former shows
that for the whole period a given data source is collected (so it might cover years), the latter shows the
same for the last three days to indicate whether the data source is currently working well or not.

The table shows the number of messages received; total number of records found in all received messages
(record being relatively independent unit of information within the file); number of structural errors found
by validating the files against relevant schema; average size of files received; time when the first and last
file in given period were received; total duration of the period the files are considered, and average update
period.

If the number of validation errors within the last three days is zero, the number is shown in green,
otherwise it is red to highlight that given data source requires some attention and care.
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Fig. 11: IDP Conform: “All Providers Statistics” with provider/source/session specification; source: own (ITS
Library, web pages; VI¢insky ]., 2019)

The dashboard “Source details” (see Figure 12) provides a detailed overview for a particular data source
(in our case a publication with travel times).

The table “Published files” lists all files received and apart from the number of validation errors, number
of records, compression ratio and update periods; it also includes links to actual received files in raw form
and to the validation report.

The charts present detailed information such as number of files received per hour, max size of the file in
plain and compressed form, update period, number of validation errors, and number of records.

Last horizontal block “Invalid files” has the same structure as the “Published files” table described above;
it includes only files which failed at validation.

€ no.tamtamresearch.com X W - I A

| S
Source details - Grafana

83 Nominated Source details ¥

dic/d2-traveltime/2018-06
ndic/d2-travel-time/2018-06-20

Published files Counts and max size per hour Update period

Files with errors

Fig. 12: IDP Conform: Example “Source Details: travel time”; source: own (ITS Library, web pages; VI¢insky J.,
2019)
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Page “Session daily validation report” (see Figure 13) aggregates results of a data source validation for one
day. The table lists all received files and provides links to the raw form of the given message. Bottom part
of the page describes detailed validation issues.

& https://nominatedbody.tamtamresearch.com/samples/day_report/ndic/d2-travel-time/2018-06-20/2019-02-18 a .- 9
Session daily validation report
Source ndic/d2-travel-time
Session ndic/d2-travel-time/2018-06-20
Day B 2019-02-18
Search
Created Size Records Validity Details Errors
2019-02-18T00:00:33.567984Z(-9cee) 6246 16 0
2018-02-18T00:05:34.191096Z(-400a) 6246 16 0
2019-02-18T00:10:34.739094Z(-e1c3) 6246 16 0
2019-02-18T00:15:35.303362Z(-ff46) 6246 16 0
2019-02-18T00:30:36.055050Z(-ee3d) 6246 16 0
2019-02-18T00:35:36.613509Z(-bb53) 6246 16 0
2019-02-18T00:40:37.171869Z(-d804) 6246 16 0
Showing 1 to 10 of 626 rows mws per page ¢ 2 3 4 5 . 63 >
Details for schema validation failures
Sample: 2019-02-18T11_11 23.476729Z-742d
<string>:1:0:ERROR:SCHEMASV:SCHEMAV_CVC_DATATYPE_VALID_1_2_1: Element '{http://datex2.eu/schema/2/2_0}duration: " is not a valid value of
the atomic type '{hitp://datex2.eu/schema/2/2_0}Seconds'.
<string>1:0:ERROR:SCHEMASV:SCHEMAY_CVC_DATATYPE_VALID_1_2_1: Element ‘{hitp:/datex2.eu/schema/2/2_0}duration" " is not a valid value of

Fig. 13: IDP Conform: “Session daily validation report” with details; source: own (ITS Library, web pages; VI¢insky
], 2019)

Currently, six data sources are consumed from one provider, National Traffic Information Centre
(NDIC), with the system being ready to scale well above tens of such sources when needed.

Current Czech infrastructure for publishing ITS data consists of the National Registry of Traffic
Information (Traffic Information of NDIC), publishing documentation about current providers, sources,
protocols and formats; Subscription Registry (https://mobilitydata.rsd.cz) managing subscriptions of
consumers data published by NDIC (the Czech National Traffic Information Centre); and actual endpoints
and services providing the data.

The IDP Conform naturally complements these subsystems by providing good insight into existing
providers, relevant documentation and actually provided data. This allows the Czech Nominated Body to
oversee the operation and quality of published data and to support data providers in improving the quality
of their service.

6.3.3 Czech ITS implementation management until 2020

This part of the web serves as tool for recording of implementation projects with the status at the end of
the AP ITS period (2020). It enables information searching, filtering, and exporting. The implementation


https://mobilitydata.rsd.cz/
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intentions and projects have their cards (updated offline by their gestors, and then uploaded to the ITS
Library by the administrator) with following details:

e ID

e Name

e Gestor of the project
e Description

e Detail information

e Schedule

e Launch

e Gestor of financing

e Budget

e Development in the last year
e Mode

e Strategic goal

e Specific goal

e Service

e Measure

e Group of measures
e Type of the measure
e State of the project

In this way, for example, it is easy to see how measures, specific and strategic goals are linked with
implementation projects, how the project proceeds etc.

All projects were updated by their gestors each year until the project is completed or the activity is finished
by another way (i.e., dividing or associating of items).

When searching for the projects and details of them, the web offers the following picture (see Figure 14).

Karty zaméru a projektu v Implementaénim planu ITS (IP ITS)

Souhrnna tabulka viech projektu a projektovych zaméra - stav po 3. aktualizaci (duben 2019) IP ITS k Akénim planu rozvoje ITS v €R do roku 2020

ID projektu % Gestor projektu v Stav projektu v

Rozéiteni infrastruktury pro . o - i X )
VD-02 Reditelstvi vodnich cest CR Vnitrozemska vodni doprava
radiofonni provoz na LVVC

Rozsifeni sluzeb RIS v ramci projektu . N 5 . . N N
VD-03 RIS COMEX Reditelstvi vodnich cest CR Vnitrozemska vodni doprava

Zavedeni délkového oviadani ) i ) ) i
VD-05 Resort MZe (spravei vodnich cest) Vnitrozemska vodni doprava
plavebnich komor

2p-02 Digitalizace prepravnich dokumenti | Geské dréhy Zelezniéni doprava
Standardizace vymény dopravnich | ; T .
PR-35 i Reditelstvi silnic a dalnic v CR Prafezové projekty (informace) Realizace
informaci

Skolici stredisko s vycvikovym
polygonem pro odbornou pripravu . o .

SD-35 i Reditelstv( silnic a dainic CR Silnigni doprava
obsluh tuneli na dalnicich a silnicich

I. tfidy ve spravé RSD CR

Centrum dopravniho vyzkumu, v. V. i. Ministerstvo dopravy CR

Fig. 14: Implementation management until 2020: Screen of the publication of the implementation list in the online
database; source: own (ITS Library, web pages)
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After selection of one of the projects, all details mentioned previously are available, as shown in the
following pictures (see Figures 15 and 16) of an example of a railway project: Diagnostic of running railway
vehicles including control system.

< Vypis ITS karet < Predchozi Dalsi >

»

Diagnostika jedoucich zelezniénich vozidel véetné fidiciho systému

2D-07 Spréva Zelezni&ni dopravni cesty
Zelezniéni doprava Skuteéné investiéni naklady byly 0,376 mid. K&

Spréva zelezniéni dopravni cesty, stétni organizace

~ Popis

Pfimym nasledkem zavad podvozku zelezniénich vozidel (zejména nakladnich voz(i) jsou velké nehody nesouci s sebou nejen materialni skady na vozidle. pfepravovaném nékladu, ale v navaznostina
rychlosti jizdy viaku a mista vykolejeni dochazi k znaénému poskozeni dopravni infrastruktury a zasadnimu ohrozeni bezpecnosti Zelezniéni dopravy (mozny je i pfimy stfet vozidla s protijedoucim viakem
apod.). Riziko velkych nasledku lomu kolejnice, ukrouceni epu napravy, uvelnéni obruce, prasknuti celistvého kola se nejen na tzv. koridorovych, ale v souvislosti se zvySovanim tratové rychlosti az na 160
km/h i na ostatnich tratich, dramaticky roste. Poget zaméstnanci majicich v dopravnim procesu povinnost sledovat jizdu viaku ubyva, &mz se snizuje pravdépodobnost zjisténi zminénych zévad pohledem
- vizualni kontrolou projizdjiciho viaku. Z tohoto divodu jsou pouzivéna zafizent, ktera se snazi lidského Einitele nahradit a ktera umozuii zjistovani téchto zavad také pfi vys3ich rychlostech i za zhorsené
viditelnosti, kdy za téchto podminek jsou uvedené zévady obtizné postiehnutelné lidskymi smysly. Zakladni podminkou diagnostiky téchto zavad je, ze musi byt provadéna za jizdy viaku, protoze intenzita
jejich projevu po zastaveni viaku klesa (teplota lozisek) nebo UpIné mizi (mechanické razy plochého kola). Sougasna sit indikatoru diagnostikuje pouze 12% z celkovych vykonu zeleznicnich vozidel, pficemz
jednotlivé indikatory pracuji pouze lokaIné. Rozéifenim sité a wybudovanim telematické nadstavby zajistujici kemunikaci mezi jednotlivymi ,checkpointy” s on-line vyhodnocenim vyvoje zavady doslo k
podstatnému snizeni nezachycenych - bezpe&nost zelezniéniho provozu ohrozujicich - vaznych zavad jedoucich kolejovych vozidel. Je-li identifikovano jedouci vozidlo, které uz svym stavem sice

neodpovidé technickym pozadavkm, ale jesté neni hrozbau pro bezpegnost provozu, je soustavné sledovano, &imz dojde ke snizeni Skod vyvolanych technickymi zévadami kolejovych vozidel

provozovanymi na éeské zeleznicni siti. Systém vyuziva pro informace o poloze vozidel také druzicové systémy uréovani polohy GPS, EGNOS a Galileo. Pfipravuje se také napojeni na obdobné systémy

Fig. 15: Implementation management until 2020: Example of the implementation project publication: “Diagnostics
of running railway vehicles including control system” (part 1); source: own (ITS Library, web pages)

~ Plan

2016

Dokenceno
ZvyEeni bezpeénosti dopravniho provozu Pri zavadéni fedeni vyuzivajici data o poloze vozidel ze systém( GNSS podporovat vybavovani vozidel
Rozvijet systémy ITS harmonizovanym zpusobem multikonstelaénimi pfijimaci s podporou GPS, Galileo i EGNOS (pfipadné i GLONASS &i Beidou) pro

) steni lepsi dost ti signalu a pr ti uréeni (6.T.10)
Podpora rozvoje spolecensky zidoucich technologii a sluzeb. Zajisténi co nejlepsi dostupnosti signalu 2 presnosti uréenf (6:1.10)

Zajiténi plynulosti dopravniho provozu a s tim spojené snizeni celkovych Gasovych ztrét v dopravnim

provozu
Opatfen tykajci se dat, jejich ukladani, vyhodnocent a zpracovéni a nésledného poskytovani

informaci

i T ) Systémova a prifezova opatent
ZwyEeni informovanosti tcastniki dopravnino provozu & = 2

Organizaéni (kompetenéni)

Technické

Ministerstvo dopravy CR

Fig. 16: Implementation management until 2020: Example of the implementation project publication: “Diagnostics
of moving railway vehicles including a control system” (part 2); source: own (ITS Library, web pages)

Indeed, status changes history is available for any project in the database.
6.3.4 CzechITS implementation management since 2021

The Coordinating Council for ITS of the Minister of Transport (KR-ITS) gained a new mandate, enabling to
initiate creating of new ideological and project intentions. KR-ITS can give opinions and
recommendations concerning the intentions, proposals for their solutions, and to monitor results of the
individual implemented projects in practice.

For the monitoring target, a new procedure was proposed for creation and maintenance of so-called
information card. The cards will be in use for both ideological intentions and projects intentions. These
cards will be managed preferably in a digital form, directly via the ITS Library.
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This part of the ITS Library web pages for the new information cards is the subject of development in the
year of 2021 and is to be completed. The tool enables the information cards management in time. It will
accompany all project gestors, submitters and other actors in accordance with the project’s whole life
cycle and linked procedures, after 2021: from an implementation intention, its further specification to
an implementation project plan and realization; an appointed gestor will gradually online complete the
cards under his/her responsibility as part of the regular update.

The information cards continue the proven structure of information details as described previously. The

lifecycle of the information cards is shown in the following Figure 17.

[ LIFE CYCLE OF THE IDEOLOGICAL INTENTIONS
PROJECT DRAFT OF AN RECOMMENDATION
CREATION IDECLOGICAL OF THE INTENTION INTENTION
PHASE INTENTICN FOR DEPLOVING DESIGM
ESTABLISHED
— I o PROCEDURES
/ Proposal ‘\\ / Discussion DeveiopmenR OF THE
[ bymembersofthe \ | [ of members ofthe { of the intention by | MIMISTRY
| Coordingtion Council | | | Coordination Council | | | . - OF TRANSPORT
\ for TS ofthe Mo‘i"/f’ \Jor Tsof the Mo".';/“ \ad ES*Q‘"Gf:'d project)
NEGOTIATION — — - g
PROCEDURE ¢ ¢ J'
N L[ THEPROJECT L~
THE IDEOLOGICAL - IRECDMMENDATION -|> INTENTION
INTEMTION (BASIC [~ { (DETAILED deployment
NFOTMﬁITIDN; - PEECTION INFORM ATION mcito/lring
WEB TOOL ITS LIBRARY }
A -

Fig. 17: Implementation management since 2020: Procedure of proposing, negotiations and evaluation of
ideological intentions and project intentions for ITS; source: own (adjusted from Czech Republic, 2021a)

The process sustains of following stages, which are to be monitored via the its-library.cz:

e Draft creation of a new ideological intention (solution of a traffic problem) with basic information

e Proposal by KR-ITS

e The ideological proposal becomes an item for the implementation list

e Negotiation with discussions and assessment of an ideological intention by KR-ITS (contribution to
goals and measures of the STRITS 2021+)

e The ideological intention is assessed as:
o recommended for development to a project intention (intention gestor designated and design

to be continued)

o rejected for a better proposal (new assessment later possible)

e Further design elaboration into a project intention (other detailed information, including KPI
selection)

e Rejection/recommendation of a project intention through a set up common procedure of the
Ministry of Transport

o Ifapproved, then a subsequent deployment of the project intention

It is possible to create or update ideological intentions and project intentions in the catalogue of
implementation in the ITS Library (see Figures 18 and 19). Monitoring of the progress, since the
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ideological intention till to the complete deployment, also runs via the ITS Library, as well as intentions
evaluation.

ITS KNIHOVNA 0O projektu Knihavna Novinky / Akce Nastroje Kontakt Josef Novdk .2 EN >~

KARTY ZAMERU A PROJEKTU

Spréva 2ivatniho cyidu Meovich a realizatnich zamérl (projektd) pro Cantaum Dopravning Viizkumu pro roky 2022+, kdy se 2avadi novy DoSTu Blipavy
a projednivint idecvich 2 projektavich zémérd

0 PROJEXTY 5 NAZEV 3 GESTOR = KLICOVA SLOVA FAZE ~ STAV ~
PR-01 Konsolidace mirastruktur peostoravyich das v resartu dopeavy Reditolstvi silnic a dilns CR O noprara O 1deowy zamac [posouasni ]
O oalnice O Projeriovy 2émae
@ Obrava technologli dispacinku narodniho dopravniho 2 e — -
RReC2 informatnihe centrs [NDIC)H Reansistif sinic adéini ER O serpecnan 3.
[ Eezpetaost nadva
Rediteleny siic a danic €A, fiiky
i i = " Malsterstvo dopravy CR i m
PR-13 Centrdn| evidenca nadmeémycn a nadrozmérnich nakiadl ANSersvS onttra CR, O sires deovy zamar
Palicie ER
E; Phiprava ICT infrastruktury pro model I2M (Integrated Modility R * mEny 3
PR-23 Managament) Navrhavéne : SZ0C * Sy Ideovy zamér VY
Kooperativni a bezpeénostn systémy o tunell o e e L
s0-34 po-rberhilcess et festaistsinic 3 dainic R Wdaowy zimie
s COP - centrilné dispotarské pracaviété, centralizace fizen! Spréva 2eleznitnl opravnt 3
4 provozu v centiech sty siitni organizace Projektavy zamér oRCNEEN
s COP - centraind dispecerske pracovis1é, centralizece Fenl Sprava 2eleznitni dopravnl _
028 provozu v centrech I cesty, statn crganizace Projekiovy) 28mée
& ( Spréva 2elezniéni doprn( Sorave | | Ol Projektavy zamér n
#p-25 Automatické vedeni viaku (AVV) It sy otbinf iankzce cjektavy
fozvo| a obnava komplexnich, vysoce kyattnich
ai ilnic inich systémi pro inteligentni fizeni
S provozu. Vyvol inteligentnich, sutomatizovanych Sprava felezniénl dopravnl _
2015 a fleibilnich dispecarskych systémi fzeni provozu casty, stitn’ crganizace Projektovy 2mds
ne 2efeznici a inteligentnich systémi pro zvyfovani bezpednostl
na ragiondinich tratich
#0-04 fizeni asobni a nékisdni dopravy Beské draby Tom Projektovy zimér “
1-102 706

W Ministerstvo dopravy

Fig 18: Implementation management since 2020: Catalogues of implementation (ideological intentions and project
intentions); source: own (ITS Library, web pages)

ITS KNIHOVNA
Tvorba nového Ideového zaméru

ID projektu I cislo I
Nézev projektu | il [
Navrhovatel | vybér z ciselniku navrhovatel [
Druh dopravy | vybér z &iselniku druh dopravy |
Finanéni naklady | ssome |
Popis zaméru | text ]
Kiicova slova [ ex |
Plan realizace /

Harmonogram I it o |
Vazba na cile I ciselnik cie I
Vazba na opatfeni | otk st l

Fig. 19: Implementation management since 2020: Creation of a new ideological intention (a part of); source: own
(draft of ITS Library, web pages)
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After changes of update or a brand-new item is uploaded, following dashboard is available (see Figure 20).

¥Z nejsou spravné vyplnéna.
ealizace nodpovida

27106/2021 Projektovy zameér Novy Jan Novak T’i"‘-n

Fig. 20: Implementation management since 2020: History of the status changes; source: own (draft of ITS Library,
web pages)

For 2021, the list of implementation proposals, to be continued or brand new, is known. Ideological
intentions and project intentions to be newly integrated in 2021 were proposed before October 2021 and
provided to their evaluation. The evaluation of the intentions has not been closed before completing of this
article. The list of proven intentions and projects is not available, yet, but will be later published via the
ITS Library web pages.

For the exchange of information on intentions, coordination meetings are being held. The meetings serve
for coordination of the Ministry of Transport and departmental organizations. Agreed changes in
intentions procedures are also planned to be reported by authorized persons directly to the ITS Library
web pages, since the year of 2022.

7 CONCLUSIONS

STRITS 2021+ gives a starting point for the ITS development in next years and a vision till to 2050. The
future work is defined within the general and specific goals, and measures in groups. STRITS 2021+ is to
be accompanied by the AP ITS 2020+ for completing the goals and measures of STR ITS 2021+ by specific
ideological and project intentions.

As tool to promote and support the ITS community and implementation work, the ITS Library web pages
were introduced as the knowledge database, to be regularly updated. The web also offers tools for creating
mandatory annual reports (TEN-T key performance indicators monitoring system and ITS data publishing
conformance testing system) and implementation updates (ITS implementation management).

Except the content maintenance (for CDV as web master) and use of tools (for authorized persons only),
all other information is publicly available.
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