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FOREWORD

The Smart Cities Symposium Prague 2018 (the fourth annual conference)
aims on exchange of ideas and best practices in the field of Smart cities.
It covers whole range of topics, from the system point of view, through
data mining and data processing, smart grids, up to multi-agent systems
and other soft computing approaches. The objective of this conference
is to define the future applications for the field of smart cities. The results
should be based on the theoretical backgrounds, but aim on usage of best
practices for real world applications.
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AccURATE RoAD SAFETY LEVEL ASSESSMENT
FOR EFFECTIVE ROAD SAFETY INSPECTION

JOSEF KOCOUREK, TOMAS PADELEK

CTU in Prague Faculty of Transportation Sciences
Czech Republic

road safety inspection, safety assessment, traffic conflict, traffic safety

The article presents a new approach in assessment of safety level
by conducting of road safety inspections. The current methodology
for safety level assessment by conducting of road safety inspections
is insufficient because it uses an inaccurate safety level indicator
which does not allow accurate comparison of localities according
to the safety level. A "new” methodology, developed on Czech Technical
University, Faculty of Transportation Sciences, uses an improved description
of safety level using the combined safety level indicator that contains
indicator of trafficenvironmentrisk level and indicator of road users' behavior.
The new methodology determines procedures for accurate comparison
of localities according to the safety level, for estimating of safety level
in postremediation state and for assessing the efficiency of proposed
remedial measures to facilitate the selection of localities for remediation.

AIDED DECISION MAKING FOR HYBRID ENERGY
SYSTEMS PLANNING IN MiIcrRO-GRIDS

FLORINA SCARLATACHE, GHEORGHE GRIGORAS, BOGDAN C-TIN
NEeacu, Romeo CioBANU

Technical University ,Gheorghe Asachi” of lasi
Romania

hybrid energy system, micro-grid, decision making methodology

This paper presents a decision making methodology based
on a cost-effectively analysis for the optimal planning of a hybrid energy
system (HES), in micro-grids, using HOMER software tool. The proposed
methodology consists in analyzing the HES impact that takes into account
different types of renewable energy sources (wind, solar and hydro sources)
aiming to determine the optimal solution corresponding to a minimum
annualized capital cost of HES (ACHES) and a maximum injection degree
from the renewable resources.



AN INTERNATIONAL INTERDISCIPLINARY STUDY
ABROAD PROGRAM ON SMART CITIES

RUEY LoNG CHEU, NATALIA VILLANUEVA-ROSALES, CARLOS
FERREGUT

The University of Texas at El Paso
United States

MirosLAV SvITEK, ToMAs HORAK, ONDREJ PRIBYL

Czech Technical University in Prague
Czech Republic

VicTOR LARIOS

University of Guadalajara
Mexico

smart cities, study abroad, collaborative, international, interdisciplinary

Preparing the next generation of engineers, scientists and decision makers
requires the development of new teaching strategies that follow smart
cities philosophy: collaborative, inclusive and focused on specific needs
of the region. The University of Texas at El Paso (UTEP), USA and University
of Guadalajara (UdeG), Mexico, addressed the challenge of creating a new
international course on smart cities study abroad program that leverages
the long-term relationship of UTEP with Czech Technical University (CTU),

Czech Republic, and industry partners in El Paso and Guadalajara,
especially IBM Mexico. This program is highly interdisciplinary, involving four
departments in the College of Engineering at UTEP and the Department
of Information Systems, Centro Universitario de Ciencias Economico
Administrativas at UdeG. Input from city officials in Guadalajara and El Paso
along with industry partners was key in designing this novel program.
Thirty-two students from UTEP and 32 from UdeG have successfully
completed this program which will launch again on its third edition this year.
The program included problem-based learning strategies as well as cultural,
industry-led activities, culminating in a Smart Cities Hackathon competition.
This articles reports on the planning, development and results of this study
abroad program, challenges and lessons learned.

ANALYSIS OF RED LIGHT VIOLATION - A CASE
STUDY IN BIALYSTOK

ROBERT ZIOLKOWSKI
Bialystok University of Technology
MAGDALENA ANSZCZAK - PYcz, ZBIGNIEW DzIEJMA

Road Administration in Bialystok
Poland

red light cameras, violations, intersections, traffic volume

Red light running is a frequent cause of crashes and injuries worldwide.
Traditionally, the enforcement of this violation involves police observations
but recently this precaution is being automated through the use of red
light camera systems that detect offending motorist. This paper presents
results and an analysis of red light violations records collected from five
intersections in the City of Bialystok, Poland. The data were gathered by red
light photo enforcement cameras between June 2015 and October 2017.
Statistical analysis were carried out to find the correlation between red
light violations and intersection geometry and traffic related factors (traffic
intensity, number of driving lanes, land width). Another consideration was
given to evaluate the influence of changes in law regulations in scope of red
light camera surveillance on the number of violations.



DATA ANALYSIS WITH EMPIRICAL PROBABILITY
FuncTIONS AS A DATA MINING METHOD:
EMPLOYING CF-MINER AND PATTERN DIFFERENCE
QUANTIFIERS

KrzyszToF URBANIEC, IVAN NAGY, JINDRICH BORKA, MILAN
SLIACKY

Czech Technical University in Prague

MILAN SIMUNEK

University of Economics, Prague
Czech Republic

CF-Miner, conditional empirical probability functions, data analysis, data
mining, difference histogram, GUHA, histogram analysis, LISp-Miner, pattern
difference

In this paper we perceive data analysis with empirical probability functions
as a data mining method. We propose a way to carry out this type of analysis
by employing the LISp-Miner system, namely the CF-Miner procedure
and pattern difference quantifiers. In order to confirm that LISp-Miner is
a suitable tool for this purpose, we briefly present both methods and then
show theirequivalence. We do this by providing theoretical description which
we then support by analysing a small set of data concerning traffic accidents
with methods and comparing results. Afterwards we provide an example
of analysis of a full data set concerning rail tickets sold at selected stations
in 2014. We show that by considering “difference histograms” it is possible
to identify remarkable dissimilarities in histograms of time of ticket sale that
would not be found otherwise. Both analyses confirms that the method
we propose can provide new and interesting results even if the data has
been already analysed.
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DATA-DRIVEN MANAGEMENT OF DYNAMIC PuBLIC
TRANSPORT

PATRIK HORAZDOVSKY, MIROSLAV SVITEK
CTU in Prague Faculty of transportation sciences
VoJTECH NOVOTNY

ROPID
Czech Republic

public transport, smart city, dynamic service, big data

The theme of the Fourth Industrial Revolution and Smart City appears
increasingly also in transport. The aim of this paperis to provide an approach
for evaluation of smart solution in public transport. A solution using
combination of dynamic service and the Big Data is described in more detail.
This dynamic service is influenced by many parameters and one of them can
be the movement of the population. The movement of the population can
be monitored through the Big Data.
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ECONOMIC ASPECTS OF MICRO-COGENERATION
SYSTEMS — INSIGHT INTO INVESTORS'
APPROACHES

JAKUB MAscucH, VACLAV NovoTNnY, MICHAL TOBIAS

Czech Technical University in Prague
Czech Republic

decentralized energy systems, cogeneration, economic evaluation

This work shows aspects of integrating decentralized electricity production
systems based on small scale heat and power cogeneration (CHP) systems.
On a case study of replacement of old brown-coal heating system
is shown important fact that these technologies can't be considered
as standard investment but as a necessity to secure heating requirements
for manufacturing processes, administrative or residential buildings. Impact
is on investor's decision making, which may be significantly different from
only techno-economic optimization. It is shown, that typical comparison
based on discounted cash flow is not a straight forward indication.
When risks are included the decision making process is more complicated.
When the projects have same discounted expenses over the period
of comparison then the option with lowest CAPEX is selected. The work
analyses several illustrative options of risk and benchmark option
for the comparison.
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ENERGY SUFFICIENCY OF AN ADMINISTRATIVE
BUILDING BASED ON REAL DATA FROM ONE YEAR
OF OPERATION

NiKoLAOS SKANDALOS, SOFIANE KicHou, PETR WOLF
University Centre for Energy Efficient Buildings, Czech Technical

University in Prague
Czech Republic

battery energy storage system, building energy demand, control strategies,
hybrid photovoltaic system, PV potential

This article describes a method to optimize the utilization of a BIPV
system with battery energy storage at an administrative office building
in Jesenik, Czech Republic. Solar analysis is taking into account constraints
from the architecture and surrounding of the building in order to identify
suitable surfaces and propose BIPV solutions. A validated PV model
is used for the estimation of the annual energy output depending on the PV
configuration (technology, capacity etc.). Based on real data from one year
of operation, an emphasis is also be given on the optimal control strategy
for the operation of the system with the aim to increase the self-sufficiency
of the building. To this end, optimal solution is proposed indicating
the optimal strategy in terms of increasing the sustainability of the building
with the minimum required cost.
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How ARE SMART CITIES PERCEIVED BY PROJECT
LEADERS AND PARTICIPANTS IN AN ONGOING
PROJECT: THE CHALLENGE OF EVALUATING SMART
CITIES

THOMAS BJORNER

Aalborg University
Denmark

smart cities, evaluations, perceptions, knowledge sharing.

This study is part of an evaluation within an ongoing smart city project
in Greater Copenhagen, called Ready for Smart Growth. The focus is on how
smart cities are perceived among participants from four different courses
in the project. Further, some of the challenges of evaluating smart city
projects are described within. A questionnaire in paper format was
distributed to all participants just after their participation in the four courses
(n=71). The participants were employed within 22 different municipalities,
and were project leaders, planners, coordinators, IT-experts or consultants.
The participants’ main perception of a smart city was within the smart
economy, which incorporates technology and innovation to strengthen
business development, employment and urban growth. The participants
also perceived some individual positive effects within the smart city
project. The 22 involved municipalities were very different in terms
of size, populations, economies, and organizations, as well as the technical
and contextual support of smart city solutions. Therefore, there seems
to be room for improved knowledge sharing among the municipalities
in the project. The huge differences also put an emphasis on the challenges
of evaluating smart city projects, and there is a need for more in-depth
qualitative approaches for understanding the more individual needs (goals,
aims) and the contextual background of the municipalities.
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How TO SUPPORT PLANNING

AND IMPLEMENTATION OF CLIMATE ADAPTATION
MEASURES IN URBAN AREAS? CASE STUDY

OF BRNO-NovVY LiSKOVEC

JAN MACHAC, JIRI LOUDA, KRISTYNA RYBOVA, LENKA DuBOVA
J. E. Purkyne University in Usti nad Labem - Faculty of Social

and Economic Studies
Czech Republic

urban adaptation, smart approach, demography, cost-benefit analysis,
ecosystems services, economic valuation

Adaptation to climate change of cities is becoming one of the key
points in the planning processes. Adaptation contributes
to preservation/improvement of the quality of life and human well-being.
It should be an integral part of SMART Cities. Implementation of adaptation
measures frequently faces numerous problems, including insufficient
awareness of manifestations of climate change or importance of different
measures. On an example of the urban district Brno-Novy Liskovec,
the paper demonstrates possible approaches that play a supporting role
in planning and implementation of adaptation measures. To promote further
development of nature-based measures, the paper presents an economic
assessment of existing measures, including an assessment of their benefits.
The results indicate that the implementation of a park with a wetland
in the densely built-up area has brought high social benefits greatly
exceeding the costs.
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HYDROMETEOROLOGICAL MEASUREMENTS
TO ASSESS THE EFFECT OF VEGETATION ON URBAN
MICROCLIMATE

JAKUB JURA, MARTIN NoVAK, JIRI BILA
Czech Technical University in Prague
JAN POKORNY, VLADIMIR JIRKA

ENKI, 0.p.s. - Trebon
Czech Republic

data analysis, statistical analysis, land surface temperature, remote
monitoring, thermal variables measurement, humidity measurement, solar
heating, vegetation, urban heat island

This paper deals with the empirical analysis of the effect of the green
vegetation to the hydrometeorological parameters of the urban environment
and its subsequent analysis for comparison with UHI (Urban heatisland). UHI
is the issue of large cities with excessive temperature during the summer
months. For the comparison were chosen two places in Dejvice Capmups
in Prague, where measurements take placed. One place represents artificial
surface, the second one the nature surface. Basic statistical analysis
and biological description of both localities were done.
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IMPACTS OF LACKS IN DESIGN OF CONTROL
SYSTEMS IN RAIL TRANSPORTATION

TomAs KERTIS, DANA PROCHAZKOVA

Czech Technical University in Prague
Czech Republic

impacts of lacks in design of control systems in rail transportation

Smart Cities are built on advanced technologies and their interconnections
with other systems of different natures. In dependence on kinds
of interconnection, we talk about the cyber-physical, socio-technical
systems, which are so complex as their number of connections is. Higher
complexity magnifies the probability of emergent phenomena occurrence,
which have acceptable or unacceptable impacts on system alone
and its vicinity. Occurrence of such phenomena is often sudden
and unpredictable. In other words, the complexity influences the safety
of concerned systems, and hereby, also the human security in the smart
cities, i.e. it increases the risks related to system safety towards the human
security. Because new technologies introduced in the concept of smart cities
are not predictable in term of how they can influence the human system,
we need to introduce the proper and sufficient control system that
of course brings another complexity and risks. For coping with risks in this
new area, we need to learn from lessons obtained in past and to know lacks
in the control systems. The work is focused on controls systems in railway
domain and on their lacks in design, which caused severe accidents.
It provides four examples of severe rail derailments, and outcomes of their
analysis, which show the lacks in design of control systems.
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IMPLEMENTING LARGE SCALE ELECTROMOBILITY
INFRASTRUCTURE AS A PROFITABLE VIRTUAL
ELECTRICITY STORAGE PLANT: A CASE STUDY,
SYSTEM ALISE

VacLAv NovoTNny, JAN DoBES, DAvVID HRABAL

Czech Technical University in Prague
Czech Republic

smart grid, virtual power plant, EV, storage, case study

Virtual power plants using spare capacity of standing plugged-in
electric vehicles (EV) is an innovative system which will be able to cope
with power grid instabilities brought by intermittent renewables. Bottleneck
forits applicationis howeverthe widespread of EV, being stuck at the chicken
or the egg causality dilemma of charging infrastructure presence and larger
customers’ demand for EVs. This paper shows a concept and case study
for a district — to city — scale integrated system bringing infrastructure
in large scale with low visual impact even into densely populated areas
and in a way economically feasible for larger investors.
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INCREASING EFFICIENCY OF GROUND STATIONS
SCHEDULING TO SUSTAINABLY PROVIDE SATELLITE

BASED SERVICES FOR SMART CITIES
BoRris KUCHEROV

University of Technology
Russia

ONDREJ PRIBYL

Czech Technical University in Prague
Czech Republic

satellite range scheduling, smart cities, ground station, communication
session, emergency situation

Satellite technologies are widely used in many areas of modern society
in general and in smart cities in particular. Today, smart cities cannot be
imagined without using satellite systems for communication, navigation
or Earth observing systems. Improved traffic management, air quality
monitoring, emergency management, geospatial distribution, management
of critical energy infrastructure are examples of the tasks where using
satellite technologies can give significant contribution to sustainability
and safety. Proper operation of satellite systems is needed to achieve that.
This requires solving a number of tasks, one of which is scheduling tracking,
telemetry and command (TT&C) ground stations to carry out communication
sessions with satellites. Service actions and transmitting a plan for payload
operation such as Earth observation or radio broadcasting are performing
during that sessions.

In this paper, the authors discuss mathematical formulation of TT&C ground
stations scheduling problem in order to analyse possibilities to increase
the quality of schedule and efficiency of its adaptations. Possible approaches
to achieve the goal, and factors influenced on parrying emergency situations
are demonstrated. Approaches for monitoring the current situation
and preparing data about it are proposed. Possible ways of its improvement
are discussed, basic idea of decision support system to determine state
of ground stations is proposed. Evaluating the efficiency of changing
schedule of TT&C ground stations using proposed approaches and tools
is given. The proposed approaches can help to ensure performing both
planned and emergency tasks of satellite systems in order to ensure normal
work of many services in smart cities.
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INTERNATIONAL DuAL MASTER DEGREES
PROGRAM IN SMART CITIES

RuUEY LoNG CHEU, CARLOS FERREGUT

The University of Texas at El Paso
United States

Tomas HORAK, MIROSLAV SVITEK

Czech Technical University in Prague

MICHAL POSTRANECKY

Center of city of the Future, Czech Institute of Informatics,

Robotics and Cybernetics
Czech Republic

smart cities, international collaboration, living laboratory, education, quality
of life

In January 2018, Czech Technical University in Prague (CTU) and The University
of Texas at El Paso (UTEP), signed a Memorandum of Understanding
(MOU) to jointly develop and implement a Dual Master Degrees program
in Smart Cities. Since then, the program structure has been decided,
and the management team hopes to start the program with the first cohort
of studentsin August 2018. In this paper, the authors, who are the key leaders
in the development of this program, share the history, program structure,
enabling teaching facilities, and challenges with the readers.
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MACROSCOPIC SIMULATION MODEL OF A MULTI-
STAGE, DYNAMIC CARGO BIKE-BASED LOGISTICS
SYSTEM IN THE SUPPLY OF SHOPPING MALLS IN
BUDAPEST

DAviID LAaJos SARDI, KRISZTIAN BONA
Budapest University of Technology and Economics,

Department of Material Handling and Logistics Systems
Hungary

logistics, city logistics, modelling, shopping mall, simulation, simulation
modelling, cargo bike, smart city

Nowadays, it is a big challenge to handle urban freight problems. To handle
these problems is a significant task worldwide, because it is important
to reduce environmental pollution and the overload of the city roads
to make to cities more liveable. Within the urban freight transport problems,
the so-called concentrated delivery points must be highlighted, because
in these places there are several shops in a relatively small area. Deliveries
of this kind of points mean a heavy load for the urban roads. Shopping malls,
markets or dedicated shopping areas are concentrated delivery points.
In 2015 we started to examine the logistics system of the shopping malls
in Budapest, with the city logistics research group of the Department
of Material Handling and Logistics Systems of the Budapest University
of Technology and Economics. In our research, we developed a mesoscopic
simulation model, which was presented at the Smart Cities Symposium
in 2017. This model made it possible to simulate the deliveries
of the shopping malls between the city border and the logistics area
of the mall, in the current logistics system and in a new, innovative system
also, where we place a consolidation center between the suppliers
and the delivery points. In our paper, we would like to present a macroscopic
simulation model, which was developed from our other, mesoscopic model.
This new model makes it possible to examine a special logistics system,
which can provide services for nearly 2000 shops of 18 shopping mall.
This system uses green vehicles, such as cargo bikes and electric trucks
and the structure of the system is based on the geometric model
of the supply system of shopping malls in Budapest.
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MAKING INNOVATION IN ELDERLY CARE POSSIBLE
UsING PARTICIPATORY DESIGN: THE SMART
HOME-CARE PROJECT IN PRAGUE

ToMAs VACHA, VERONIKA KANDUSOVA

CTU in Prague, University Centre for Energy Efficient Buildings
Czech Republic

participation, elderly care, smart home-care, stakeholder management,
participatory design

Population ageing presents big challenge for cities, which will have to
support increasing number of elderly citizens with special social and
health needs. New services based on integrated care, community approach
and modern technologies can help to face this challenge. Use of ICT-based
solutions can enable new ways of indicating, delivering and managing care
and help increasing senior citizens' quality of life. Therefore, innovation
in elderly care should be part of Smart city agenda. But out of all topics
linked to Smart cities, elderly care is maybe the most resistant when
itcomestoimplementing newtechnology.The article discusses the obstacles
in innovation in integrated elderly care and presents participative design
methods as possible catalysator of change. The case study from the City
of Prague demonstrates use of participatory design in designing complex
ICT based solution for integrated elderly home care in major European city.
The article summarizes what stakeholders were involved in the project, what
methods were used and how participatory design contributed to the final
solutions and their acceptance.

22

METHODOLOGY FOR SELECTION OF
TELECOMMUNICATION TECHNOLOGY IN SMART
APPLICATIONS AND NETWORKS

JIRI VODRAZKA, PETR JARES, LENKA MEJZROVA

CTU in Prague, Faculty of Electrical Engineering
Czech Republic

communication network, communication technology, smart applications,
smart cities, smart grid

Smart Networks and Smart Applications become an integral part
of modern society. They offer new possibilities with efficiently provided
services to end customers and by it further conceptual development
of the entire population. Successful operation of Smart Network is closely
related to the telecommunication infrastructure. Today, many technologies
for telecommunications infrastructure are available. Implementation
of objective methodology forthe evaluation of individual telecommunication
technology is therefore necessary. When evaluating technologies,
it is possible to use the principles of conventional telecommunication
infrastructures. However, it is needed to adjust qualitative criteria while
considering the different requirements of Smart Networks and their Smart
Applications. The proposal of the methodology, including the design
and analysis of suitable qualitative criteria, the selection, and evaluation
of individual communication technologies is the scope of this article.
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METHODS OF TRAFFIC SURVEYS IN CITIES FOR
COMPARISON OF TRAFFIC CONTROL
SYSTEMS — A CASE STUDY

Jiri Ruzicka, Martin Langr, Zuzana Belinova, Jan Silar

CTU in Prague, Faculty of Transportation Sciences
Czech Republic

traffic survey, traffic control, light-controlled traffic, smart city

Traffic overload is a pressing problem for many cities nowadays and they
are trying to find smart solutions. Therefore cities are introducing traffic
control systems that facilitate a more dynamic transit through the city
fortransit traffic while optimizing the control ofindividual junctions equipped
with light signalling. Evaluation of traffic control parameters is usually based
on processing of data from traffic surveys. This article describes the design,
implementation and verification of alternative methods of traffic surveys
for the comparison of traffic control systems in a case study of Uherske
Hradiste. In this city, an extensive pilot project took place in summer
and autumn 2017 to test the new algorithm for adaptive traffic control
at selected light-controlled junctions of the city. The aim of the proposed
traffic surveys was to evaluate the parameters of the newly installed
traffic control systems and to compare them with the control parameters
of the original system.
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OPTIMAL COVERAGE OF RDSLAM DEVICES IN THE
ELECTRONIC COMMUNICATION NETWORK

DENISA MOCKOVA
CTU in Prague Faculty of Transportation Sciences
JAN LANGPAUL

Ceska telekomunikacni infrastruktura a.s.
Czech Republic

switchboards, rDSLAMs, electronic communication network, depot,
optimization, set-covering

This article deals with optimizing the location of remote DSLAMs
in the electronic communication network within the existing infrastructure.
Based on selecting the most appropriate location for one or more rDSLAMs
and the assigned attraction zone, the number of participants was
maximized for the specified distance in order to achieve the highest possible
transmission speed. Three set-covering models of the location analysis
were used for two selected small villages. The article provides an example
of the coverage of one of the villages while taking into consideration
the aspectof the financial costs of its implementation. The proposed solution
can be used for territorial units, small villages and towns with a population
of up to 3,000 inhabitants. In practice, in the Czech Republic it could be used
forabout 200 towns and 5,800 villages. In larger towns with brick or concrete
high-rise blocks of flats, there is a high probability of connecting directly
to the optical network FTTH (FTTB) where there is already a number
of different providers and types of internet connection.
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PERSONAL EMERGENCY SYSTEM FOR ELDERLY AND
DISABLED PEOPLE IN METROPOLITAN NETWORK

VIT JANOVSKY

CTU in Prague, University Centre for Energy Efficient Buildings
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electronic healthcare, emergency services, information and communication
technology

Project focuses on the implementation of ICT solution to health and social
services. This paperintroduces innovation into senior care system on the city
district level. Special attention is given to the use of modern technologies,
particularly in the field of senior care in their home environment. Within this
framework, the technologies are perceived as complementary to health
care, not aiming for their full replacement. New measures must react
on the requirements of recipients and providers of care. Teamwork contains
an analysis of these requirements, attitudes and capacities of the main
stakeholders in the system of senior care. The work also deals with financial
and legislative issues related to the introduction of innovation in the way
of ensuring the feasibility of the proposed solution. Results of this work
are transferable to other city districts in Prague and to other cities
in the Czech Republic as well.
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Autonomous vehicles (AVs) facilitate alteration in passenger transportation.
Shared, demand-driven mobility services based on small-capacity AVs
emerge in urban areas. In order to provide highly personalized services,
the user expectations are to be revealed. So, the acceptance of AVs can be
also enhanced. The research question is what kind of information is needed
to plan various service types with consideration of user expectations
and operational constraints. Accordingly, the planning functions, as well
as their input and output data have been identified. Then, the connections
between the functions have been revealed. In order to provide input data
for planning functions, we have elaborated a data collection method based
on questionnaire survey applying stated preferences. Based on the survey
data correspondences will have been revealed between personal attributes
or mobility habits and expected mobility service attributes. The results can
be used as planning principles for mobility services based on AVs.
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PROBABILISTIC ANALYSIS OF SKY CLEARNESS
INDEX FOR SOLAR ENERGY SYSTEMS PLANNING

CiprRIAN NEMES, RoMEO CiloBANU, CALIN RUuGINA

Technical University ,Gheorghe Asachi” of lasi
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clearness index, solar radiation, probability density function, cumulative
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Proper planning of solar energy systems require accurate knowledge
concerning the effective values of irradiation incident on solar system.
One of the important parameters that provide information concerning
the effective value of irradiation at the ground level is the clearness index,
this index being directly related to the attenuation effect of the earth's
atmosphere and the clouds. In this paper, a solarradiation database recorder
in lasi,Romania has beeninvolved in a statistical analysis in order to evaluate
the probabilistic behavior of the clearness index values.
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The aim of this work is to present Real-Time Driver Advisory System (RTDAS)
for improving energy economy of Electric Vehicles (EV) and Hybrid Electric
Vehicles (HEV). System relies on a road map data provided in accordance
with the second version of Advance Driver Assistant Systems Interface
Specification (ADASIS v2) Protocol. Road map data is then transformed
into Electronic Horizon (EH). The Electronic Horizon provides a preview
oftheroadcharacteristics ahead of the vehicle,whichisused fordevelopment
of a predictive energy economy algorithms. The system is focused
on static characteristics of the road ahead such as road slope, curvature,
superelevation, speed limits and the traffic signs. Based on this data
and vehicle parameters, the system is using algorithms to define if and when
to send a message to the driver to release the gas pedal and to achieve
higher energy economy, comfort and safety of driving. The releasing of gas
pedal triggers analgorithm to adjust the speed using controlled regenerative
braking without using mechanical brakes that leads to optimization
of vehicle kinetic energy recuperation.
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Communication of a system alliance with surroundings can be modelled
as a translation of specific languages. Incoming messages into alliance
create an input language LI, outgoing messages from alliance create
an output language LA. Elements on the boundaries serve as conversion
units between external input languages and internal languages, or they
serve as plain acceptors of input sentences, telling only the input sentence
is valid/non-valid. Very important case is man — machine communication.
In this case, the respective languages have to be regular. The example
of two alliance interfaces and/or respective correction processes
is discussed in detail. The process of the acceptance of a new (unknown)
word within the adaptive acceptor is carried-out in the following part.
These analyses are of high value for both the control and design of complex
uncertain wholes, as well as for increasing their functionality and reliability.
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REGULATION OF THE TOURIST BUSES IN HIGHLY
URBANIZED AREAS

DAavoR Brcic, MARKO SOSTARIC, ORSAT LALE

University of Zagreb Faculty of Transport and Traffic Sciences
Croatia

authorization system, autonomous charging system, continuous traffic flow,
intelligent transportation systems, physical barriers

Special traffic regulation of the tourist buses is a measure for development
of highly urbanized areas in accordance with the Smart City concept.
Tourist destinations are often highly urbanized areas with low capacity
traffic network. Tourist buses are biggest creators of the traffic jam resulting
with increased air pollution and generally bad impact on the environment.
Adequate regulation of the tourist buses can contribute to pollution
reduction and nature conservation. With that aim the study has been made
and the result was the concept design creation with proposal
of the technological and technical solutions.
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Smart Grids play an important role in modern society and the sustainability
of its wellbeing. However, the undoubted advantages come at the cost
of higher complexity, especially on the level of information
and communication technologies enhancing the physical grid infrastructure.
As such, software quality requirements, such as reliability, resilience,
safety, security, privacy, and performance, assume a more functional facet.
In this paper, we focus on software reliability as one of the key qualities
of a Smart Grid infrastructure, which is however not yet well defined
and understood. We formulate relevant definitions of software reliability
in the Smart Grid context, categorize information necessary to quantify
the identified reliability views, and explore existing literature and online
resources to assess what datasets necessary for reliability quantification
are available to make the reliability assessment possible.
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Most routing devices can be used by pedestrians to find the shortest path
to their destination. But in many cases not the shortest path
butthe fastest pathisrequired.Inthis paperwe discuss avariantofadynamic
routing algorithm based on AntBasedControl algorithm. The algorithm
has been deployed in a centralized and decentralized routing system.
People on their route use their smart phone to exchange traveling
information with the central routing system or with other pedestrians
via WIFI ad hoc networks (MANOC). Both systems can be used to route
pedestrians from source to destination or to find the exit in shopping malls
but also to route pedestrians to shelters and safe areas in case of a crisis.
The algorithm and test experiments will be presented in the paper.
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The paper gives results of study between smart city performance
and critical infrastructure safety. It concentrates to cyber infrastructure
problems and especially to the I&C system role. On the basis of analyses
of I&C system failures, it shows their impacts on public assets in human
communities. At the end, the possible countermeasures for smart cities safe
operation are discussed.
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Insufficient parking capacities trouble almost every city today. The demand
for parking space is considerably higher than the supply and since creating
new parking facilities is economically very challenging, it is important
to look for ways to make the most of the existing parking space, especially
as on-street parking is regarded. The aim is therefore to apply systems
for efficient use of existing parking space, focusing in particular
on monitoring the occupancy of parking space and providing the information
to drivers. A large-scale pilot project was implemented in Uherské Hradisté
in the second half of the year 2017. It involved testing of features
and subsystems for parking management as well as monitoring
the turnover and occupancy of parking spaces in the city. This article
describes the course of the pilot project, the mployed detection and action
elements of the system and also deals with the evaluation and the outcomes
of the pilot testing.
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Spatial planning on the regional scale delimits among other tasks
development areas and urban centres. We suggest concentration
of growth into these areas and centres can help decrease
commuting-related transport energy consumption. We propose three
scenarios — trend scenario and two scenarios with active regional policy,
where the development is capped outside the development areas
and outside the urban centres. We evaluate these scenarios using a doubly
constrained transport model with modal choice and compare the energy
consumption and its spatial patterns. The results reveal the importance
of spatial planning for increasing transport energy efficiency with both
scenarios with planning interventions outperforming the trend scenario.
All planning proposals must be carefully evaluated to prevent increasing
spatial disparities and energy vulnerability of sensitive areas — a problem
affecting parts of specific areas in both scenarios with active planning policy.
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The Smart-city phenomenon in transport includes not only telematics
for individual transport, clever and dynamic traffic flow management
on roads and parking management, but also a strategy for public transport.
As part of the smart-city strategies, the overall division of transport work
and the urban transport system must be managed as long-term sustainable.
In public transport, it is necessary to achieve such a state, where this system
will be attractive forpassengers.Itisnecessarytodescribe and to model traffic
flows in the city, and to respond to them through the structural arrangement
of the urban public transport system. In this respect, there are considerable
differences between smaller towns and larger cities, depending on their size
and population. The smaller is the city, the passanger flows are shattered,
weaker and less graspable. However, in such a situation, it is necessary
to look for tools to create a clever operational concept of urban transport.
The article describes possible approaches to optimizing urban bus
transport in terms of identifying demand for transport and consequently
the principles of creating operational concepts.
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The topic of Smart Cities is nowadays very broadly discussed. In order
to be able to move beyond theory and make some practical progress,
the concept of building blocks shall be adopted. In this paper, we address
one particular building block — Smart Campus — and try to understand
its key features. University is typically a part of most big cities and forms
a unique environment. Smart city theory clearly states that improving
the quality of life of particular citizens shall be the main objective.
Even though a university has also different stakeholders, students
form a homogenous group with often common objectives. The objective
of this paper is to propose a method to learn about student preferences
and perception of different smart cities with respect to university campuses.
For this reason, design of a survey which can be used by different universities
to learn about the expectations of the end users — students — with respect
to the smart conceptis presented and discussed. Additionally, results of two
pilot evaluations are presented. On purpose, two universities with rather
different background and different cultural background were selected: Czech
Technical University in Prague (Czech Republic) and Thammasat University in
Thailand. A pilot survey was executed and the analysis of the results using
basic econometric methods, inferential statistics and logistic regression
is provided.
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The electro-mobility has become one of the most regarded topics
in the beginning of the new millennium. The massive emerge
of the phenomenon is an effects of multiple efforts of utilization of energy
with higher efficiency, sustainable growth of transportation capacities
and lowering the environmental impacts of the mobility sector. Usage
of electrical energy as the primary source of transportation has been there
for many decades in public transportation in urban areas and over long
distances, but with the massive spread of personal mobility, new key players
in the automotive and economic sector, it is negotiated about electricity
forthe personal motorvehicles. This article introduces the multiple scenarios
of the e-mobility evolution and introduces the related mechanisms
in transmission and distribution grid, especially aimed at increase of power
generation and distribution capacities. Paper discusses the impacts of these
scenarios on the power system operation, ecology and economics. Paper
also introduces the e-mobility as the key player in the urban distribution
network of the future and defines the critical ties with the stability
and reliability of power delivery.
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Smart cities require high level of cooperation among interdisciplinary
fields and a contribution of the latest technologies in order to achieve
the best results in city’'s key areas. One trend in modern vehicle technologies
is that vehicles will communicate to the traffic infrastructure, the so called
V2| (Vehicle-to-Infrastructure), which could enable innovative algorithms
for traffic signal control that are more infrastructure/resources efficient
at the same time it improve people's quality of life. This paper analyses
three possibilities for traffic control using such CV (Connected Vehicles):
() a Dynamic Maximum Gap (DMG) between arrivals at stop line (specific
for each vehicle); the relation between intersection throughput and delay
or stopped time, named as (i) Throughput Adjusted Delay (TAD) and (iii)
Throughput Adjusted Stopped Time (TAST), respectively. We show that our
DMG algorithm, at non-peak flows and compared to traditional actuated
control, reduces the travel time up to 15%, time stopped by almost 80%,
and delay 50%. While the TAD and TAST strategies maintain good performance
even at 10% penetration rate of CV. Future research could contribute
to the assessment of the environmental and economical benefits of traffic
signal control using CV's, as well as explore the use of even more enriched
data, information being sent from the infrastructure to the vehicles,
in addition to the extension of the control to more intersections.
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MAVEN (Managing Automated Vehicles Enhances Network) was
launched on 01-09-2016. This 3- year project, under the Horizon 2020
Research and Innovation Framework Programme of the European
Commission (Grant Agreement No. 690727), has nine partners with a
total budget of EUR 3,149,661.25.

The project aims to provide solutions for managing automated
vehicles in an urban environment (with signalized intersections
and mixed traffic). It will develop algorithms for organizing the flow
of infrastructure-assisted automated vehicles, and structuring the
negotiation processes between vehicles and the infrastructure.
Platooning is an evident example of a technology in this domain.
The MAVEN approach will substantially contribute to increasing
traffic efficiency, improving utilization of infrastructure capacity, and
reducing emission. The MAVEN project will build a prototype system
that will be used both for field tests and for extensive modelling for
impact assessment. Furthermore, the project will contribute to the
development of enabling technologies, such as telecommunication
standards and high-precision maps.

CONSORTIUM PARTNERS:

d w n n I ROYAL bm-m% of

GREENWICH

MAVEN is funded by the EC Horizon 2020 Research and Innovation Framework
Programme, under Grant Agreement No. 690727
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