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Smart Cities Course Description

Smart Cities and Communities



Smart Cities Fundamentals

• Smart Cities Fundamentals: Characteristics of smart cities; citizen 

participation; specifics of the territory (history, cultural traditions, 

economic possibilities); communications across disciplines - urbanism, 

security, economy, agriculture, energy, environment, industry 4.0, 

legislation; system analysis tools (user needs, use case’s specification, 

system alliances, system identity); business models for smart cities; 

smartness assessment and smart cities metrics.
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Smart Cities Fundamentals

The objective of this course is to provide the technological, social, business 

and sustainability knowledge and skills that will allow graduates to act as 

enablers of smart cities with a local and global perspective.

Objectives:

1) Ability to understand citizens needs and to clearly identify priorities and outcome 

of projects with respect to individual citizens

2) Ability to apply system thinking and system engineering management principles 

in order to approach large interdisciplinary problems by defining clear tasks, 

priorities or by decomposing system into particular subsystems and their interfaces. 

3) Ability to understand smart city processes 

4) Ability to compare and evaluate different solutions from various perspectives 

including technical, legal, business or social impact. 

5) Ability to use such interdisciplinary knowledge to solve problems of modern cities.
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Smart Cities Fundamentals

• MODULE 1. SC introduction

• MODULE 2. SC technologies

• MODULE 3. SC components

• MODULE 4. SC integration

• MODULE 5. SC human aspects

• MODULE 6. SC assessment

• MODULE 7. SC case studies
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Module Objectives

MODULE 1. SC introduction

Objectives:

• Provide basic definitions and terminology of smart cities

• Present short history of smart cities (EU, USA, Latin America, China)

• Give the basic introduction into architecture and city urbanism (different 

approaches to city urbanism)

• Summarize the current technological trends (smart phones, quantum and 

biological computers, 3D printers, drones, etc.)

• Present current activities in Industry 4.0 (vertical and horizontal integration of 

manufacturing processes, mass-individual production)

• Present different approaches to the concept of smart cities (problems 

identification, proposing different variants of solution, choice of best solution) 

• Advanced design and implementation of smart city solution (3D territorial 

plan, simulations, documentation, BIM – building information modelling, CIM 

– city information modelling)
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Module Objectives

MODULE 2. SC technologies

Objectives:

• Provide introduction of tools used for complex system analysis (interfaces, 

system architecture, UML – unified modelling language, SysML – system 

modeling language, MAS – multi agent systems, ASN.1 – abstract syntax 

notation No. 1)

• Define system performance parameters (reliability, safety, integrity, security)

• Provide overview of information technologies (IoT, cloud, fog, BigData, 

blockchain, IT platforms)

• Provide overview of satellite technologies (Satellite Navigation, Remote 

Sensing Satellite Systems, whether forecast)

• Overview of telecommunication technologies (LoRa, SigFox, LTM, 5G, 

satellite communication)

• Provide introduction to energy consumption with examples (consumption of 

individual devices, how to measure energy consumption, etc.)

• Overview of technologies in energy sector (renewable resources, batteries, 

transformers)
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Module Objectives

MODULE 3. SC components

Objectives:

• Introduction to system approach to smart cities (decomposition, relations, 

major areas of smart cities)

• Description of smart transportation (ITS, C-ITS, advanced traffic control, public 

transportation, city logistics, e-mobility) 

• Description of smart grids (omni-directional connectivity, graceful degradation, 

black-out reaction)

• Description of smart safety and security services (crisis management, 

terroristic attack, natural disasters)

• Description of smart government (resident participation, integrated planning, 

virtual office)

• Description of smart health (remote monitoring of patients, navigation of 

rescue vehicles, virtual doctor)

• Description of smart utilities and environment (water supply, waste 

management, advanced environmental sensors)
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Module Objectives

MODULE 4. Integration of SC components

Objectives:

• Description of smart home (personal equipment, wearable technologies, tailor-

made home environment)

• Description of smart buildings (private house, school, sport complex, offices, 

industrial buildings, historical buildings – different requirements, different 

solutions)

• Description of smart urban “furniture” (street lights, smart bins, smart benches)

• Interconnections of intelligent components into higher level units (smart street, 

smart square, smart village, smart city, smart region – optimal composition of 

smart elements with different functional and performance requirements)

• Introduction into existing smart city international standards (CEN, ISO, IEEE, 

etc.)

• Presentation of different solutions of city data platform (technologies of 

CISCO, Siemens, example from San Francisco, Prague, etc.)

• Future development of virtual (twin) city that enables different simulations of 

city processes (by means of virtual and augmented reality, SynopCity)
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Module Objectives

MODULE 5. SC human aspects

Objectives:

• Focus on residents (quality of life concept - perception, decisions and others, 

sustainability of smart cities - environmental, economic and social)

• Introduction into legal rules and regulations (privacy, liability, personal data, 

responsibility)

• Introduction into new smart city business models (shared economy, 

crowdfunding, PPP, EPC)

• Presentation of different organizational models for smart city implementation 

(department at municipality, business company owned by municipality)

• Resident participation models (user forums, local referenda, communication 

with municipality)

• Design and assessment of human interfaces for smart city applications 

(solutions for different categories of users: seniors, children, disabled or 

handicapped people)

• Game-oriented training of city staff (simulated exercise of black-out, evaluation 

of the behavior of different actors, optimization of crisis scenarios)
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Module Objectives

MODULE 6. SC assessment

Objectives:

• Introduction into assessment of city smartness (different approaches, context-

oriented indexes, universal indexes)

• City resilience index (examples of assessment of different cities including El 

Paso)

• Fraunhofer approach to smart city assessment (German methodology used for 

Prague)

• EY approach to smartness measurement (this methodology was applied to 

assess the big Italian cities)

• Smart Prague Index (this approach is used to monitor progress in Smart 

Prague projects)

• Assessments of smart village and smart regions projects

• Information tools for on-line monitoring of smart city key performance 

indicators (KPI)
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Module Objectives

MODULE 7. SC case studies

Objectives:

• Introduce case studies of different 

smart cities in USA, EU, China, Latin 

America.

• Smart Wien (Aspern, Tina Wien)

• Smart Barcelona (technical standards)

• Smart Chicago (data platform)

• Smart Singapore (advanced 

technologies)

• Smart Prague (ICT Operator)

• Smart El Paso (resilience)
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Cities of the Future 

13Czech Technical University in Prague - Faculty of Transportation Sciences 

The first part describes a smart city using system 

analysis tools and shows the different connections 

between urbanism, security, economy, or the ongoing 

fourth industrial revolution. 

The second part focuses on examples of specific 

smart solutions in the field of state and public 

administration, cyber and energy infrastructure, 

mobility, intelligent buildings and water management. 

At the same time, this part of the book should be 

taken as a sample of several selected areas, which 

can be further extended, for example, in the area 

of ​​health, waste management, education, etc. 

The third part includes the methodology of smart city 

implementation, as well as the methodology of the 

assessment of the city's smartness plus some 

specific examples of implementing the concept of 

smart cities.



14

Innovative Teaching Methods

Smart Cities and Communities



Smart Cities Fundamentals – menti.com



Smart Cities Fundamentals – Facebook group



Smart Cities Fundamentals – Students’ homework



Smart Cities Fundamentals – Students’ Presentation



Smart Cities Fundamentals - Exam



Smart Cities Fundamentals – Summer School in Prague
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Climate Change and ESG

Smart Cities and Communities



Green Deal - Policy
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Green Deal - Goals
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Green Deal - Energy
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• Clean, Just and Smart Energy 

Transition

• Decarbonizing

• New Regulatory Framework 

(TEN-E Regulation)

• Deployment of Innovative 

technologies and Infrastructure



Green Deal – Transport and Mobility
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• Sustainable Transport

• Multimodal Transport

• Alternative Fuels

• Automated and Connected 

Multimodal Mobility

• Smart Systems

• Transport taxation



EU Taxonomy

• The World Economic Forum released a set of universal 

Environmental, Social and Governance (ESG) metrics to 

measure stakeholder capitalism. 

• Good to be aware of that there are currently six key standards 

+ SDGs:

1.       Global Reporting Initiative (GRI)

2.       Sustainability Accounting Standards Board (SASB)

3.       Task Force on Climate-related Financial 

Disclosures (TCFD)

4.       Carbon Disclosure Project (CDP)

5.       WEF ESG metrics

6.       EU Taxonomy for Sustainable activities
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EU Taxonomy

• All Companies receiving support should commit to undertake 

environmental and social due diligence in line with the 

minimum safeguards approach laid out in the Taxonomy, 

which builds in particular from the OECD Guidelines on 

Multinational Enterprises. 

• Where the Taxonomy sets objective criteria for the 

avoidance of significant harm, companies can then 

demonstrate how these are met or are planned to be met 

alongside their due diligence. 

• Due diligence considers an important principle of 

proportionality, meaning that SMEs should be able to 

comply in a way that is consistent with their resources.
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Digital Twin (Mott MacDonald approach)



Digital Twin Options



ESG (Environmental Social Governance)
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European Bank for Reconstruction and Development (EBRD)

Smart cities & communities



European Bank for Reconstruction and Development (EBRD)
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European Bank for Reconstruction and Development (EBRD)

Smart cities & communities
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Systemic Approach to Clean City 

Transportation and Logistics

Smart Cities and Communities



Digital Twin Application

Smart cities & communities
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Industry 4.0 in the Czech Republic

Czech Institute of Informatics, 

Robotics and Cybernetics (CTU)

• This institute is at the forefront of 

activities in the area of Industry 4.0 

in the Czech Republic. 

• It actively promotes international 

cooperation in the field and 

synergies between the private 

sector and academia. 

• It has opened the Testbed for 

Industry 4.0 as a new research 

and experimental workplace for 

testing innovative solutions and 

processes for smart factories. 
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Opening: Czech Institute of Informatics, Robotics and Cybernetics 
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Thank you for your attention

Smart cities & communities
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