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1. Motivace a definice



Diskuse @

 Jak byste definovali co to je Smart City (chytré mésto)?

 Co znamena slovo ,Smart“?
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Definice chytrych meést (vybér!)

1. IEEE (Institute of Electrical and Electronics Engineers) ,Smart City sdruzuje technologie,
vladu a spolecnost, aby umoZnila splnéni cili chytrych mést: chytrd ekonomiky, chytra
mobilita, chytré Zivotni prostredi, chytri lidé, chytré bydleni, chytra sprdava a rizeni mésta.”
[http://smartcities.ieee.org/about.html]

2. Smart Cities Council ,Chytré mésto je celek, ktery ma vestavéné digitdlni technologie ve
vSech méstskych funkci.” [http://smartcitiescouncil.com/smart-cities-information-
center/definitions-and-overviews]

3. Department for Business, Innovation and Skills ,Koncepce neni statickd, neexistuje absolutni
definice chytrého mésta, Zadny konecny bod, jednd se spise o proces ¢i sekvenci kroki,
kterymi se mésta stavayji vice ,,obyvatelnymi“ a pruznymi, a tim, schopné rychleji reagovat na
nové vyzvy.” [https://www.gov.uk/government/organisations/department-for-business-
innovation-skills]

4. Evropska komise ,,Chytré mésto je misto, kde jsou tradicni sité a sluzby poskytovany
efektivnéji s vyuzitim digitdlnich a telekomunikacnich technologii ve prospéch jejich obyvatel
a firem.” [https://ec.europa.eu/digital-agenda/en/smart-cities]

5. Business Dictionary , Rozvinutd méstskad oblast, kterd vytvari udrzitelny hospodarsky rozvoj a
vysokou kvalitu Zivota tim, Ze vynikd v nékolika klicovych oblastech: ekonomika, mobilita,
Zivotni prostredi, lidé, bydleni a vidda. Vynikat v téchto klicovych oblastech Ize provést
prostrednictvim silného lidského kapitdlu, socialniho kapitdlu a infrastruktury informacnich a
komunikacnich technologii (ICT).” [http://www.businessdictionary.com/definition/smart-

city.html]
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Definice chytrych meést — preferovana FD

* Podle definice Evropské unie, Smart Cities by meéla poskytnout:

“...a significant improvement of citizens' quality of life, an increased
competitiveness of Europe’s industry and innovative SMEs together with a
strong contribution to sustainability and the EU's 20/20/20 energy and
climate targets.”

Source: European Innovation Partnership on Smart Cities and Communities Operational Implementation
Plan
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Diskuse %@y

* Pro€ je téma chytrych mést prave ted
aktualni?

* Jaka je motivace pro vznik tohoto ,védniho
oboru“?

11 DOPM - O. Pibyl, M. KFiz



Stav populace — 1950 (UN)
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Odhad populace — 2050 (UN)
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A. Celosvetovy rust populace
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10 Years 0-2150 |— 10 Years 1750-2050 100
g in billions = World Population Annual Pop. Change
in billions in millions /
B /‘ 9 bin
4
8 8 bin ¢ L 80
2 P
() — | 7bin /
- 0
0 1000 2000 /
_ bin /
6 - /e 60
It took less than a century to Population / i
reach the next billion people 20 Projections ——— 2050 5bin .
after reaching the first billion billions High 10.6 i
in 1804. Since 1960, the 15 P *“““““““ bin 4bin / gl ;
doubled. With recent figures 4 " o Medium - ' . i e 40
putting the annual number Z"’ ” TITIT / :
of people added to the world E M”” bin 3 b’“.
population at 80 million per 5 — ~1  Population if all UN-agreed population
year, the world adds the 2010 2100 poiiesweimplemened oo LA it i e M
numerical equivalent of 2 .‘\."' i 20
another United States to its Ll 2bin i I A
population every four years 1bin - e prasee™® :
lnun.-nuuluni“‘ i Estimates precodmg ; ‘ :
Year next billion reached* ****************"" 1804 19508 records 1927 1959 1974 1987 1998 2011 2025 2043
Years after previous billion 123 DY 2. 61l &2 MM b ol & allie, - 18
. Based On UN esﬁmafes [ T T ¥ T l T L T T |’ l T ™ ' l T T T T I L T T Ll I T T Ll Al l 0
1750 1800 1850 1900 1950 2000 2050

Zdroj: http://msfell.weebly.com/population.html|



B. Rostouci urbanizace
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C. Rostouci spotreba energii
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C. Rostouci spotreba energii (detail)

World Energy Consumption
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2. Koncept chytrych mest



Zakladni principy chytrych mest

. .. . S.m'art Smart
* SC by se méla zamérit na meésta Living Economy
prijemna pro zivot a nejen high-
tech!
e SCjsou zaloZzena na vyuzivani
/ i i A Smart Smart
(omezenych) zdroju, zejména eoomant reare

jejich sdilenim

SmartCity

* Jednotlivé oblasti SC neni mozné
vhimat oddélené

* Spoluprace a interdisciplinarita Smart Smart

Mobility « _ Governance

e Cilem je zvyseni individualni kvality
Zivota a zajisténi udrzitelnosti

http://www.ibm.com/smarterplanet/us/en/smarter
11 DOPM - O. Pribyl, M. KfiZ cities/overview/



http://www.ibm.com/smarterplanet/us/en/smarter_cities/overview/

Zakladni principy chytrych mest

Layer 1:
Goals
Transportation
processes
Urban .
Layer 2: development Public
Processes g services
and building
Governmental

processes

Technology Energy and
‘ water
Layer 3: Waste
Resources management
Human
resources
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Navrzeny ramec chytrych mest

Pristup orientovany na sluzby

Tradi¢ni pristup rozdéli mésto na oblasti

Tyto oblasti potom vychazi z dostupné infrastruktury a zdrojl (spodni Urovné)
e Tyto Urovné jsou zakladem pro financovani

V pripadé chytrych mést je treba se zamérit

na vrchni droven — sluzby ob¢aniim

Cilem tedy musi byt poskytnout co nejlepsi

sluzby obcantim s minimalnim vyuzivanim

zdroju a infrastruktury

Mobility services Energetic services

Energetic providers /
Energy

Energetic infrastructure h

Coal, atom energy,
renewable sources

—

) EnegRy,viders
Information/
Knowledge services

Information providers ]:

e, e ICT Infrastructure

. . Frequency spectrum /
City / Public area / Land

¢) Government d) Information 19

Transport providers /
Travel demand

Transport infrastructure

Jednotlivé subsystémy (energetika, doprava,
...) musi spolupracovat k dosazeni
synergického efektu

Land, Emission

Ig}gmaﬁ%rtatio]\

Governmental services

Regulatory body /
Legislative

Public asset /
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Priklad navrreneho pristupu

Mobile
operators, Data
centers, ...

Mobile
network,
optical

. network, ...

e ~
Services Individual citizens
\_ J
4 Y4
. v - Devel , e-
Providers DPP, CD, ... PRE, CEZ, .... Sl
government, ...
\ J
é \( Backbone, ) Backbone, Offices of
Infrastruct highways, waste, governmental
ntrastructure urban streets, electricity, gas, organizations,
\ ) \ oo j
4 N\ 7 ™\
Wat
Land, a _el_—’ City / Public
Resources . Electricity,
Emissions, ... area / Land, ...
Heat, Gas, ...
\ J X A

Frequency
spectrum, Data
sources, ...
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Definice cilove funkce

Abychom se mohli snazit o fizeni a modelovani, musime nadefinovat cilovou
funkci:

S

max @, = max Z:QOLi Viel, . quality of life of the individual inhabitants
' . City population

miny,=min) R, Vjel,
j

Y. resources utilization
R, pool of resources
I, =const [, city identity

* Je tfeba vidy pracovat s pojmem identita mésta, kterda nesmi byt za obét
optimalizacim

* Kvalita Zivota je vysoce individualni

* Je treba aplikovat pristupy z socialnich véd, napriklad pojem Zivotni
cyklus

* Je treba se naucit pracovat s pojmy jako je stésti Ci spokojenost

11 DOPM - O. PFibyl, M. KFiZ
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Hierarchické Urovne rizeni

1. Strategicka uroven

* Dlouhodobé planovani, budovani infrastruktury, ...

2. Takicka uroven

* PInéni taktickych cilt, tydenni ¢i mésicni baze

3. Operativni uroven

* Monitorovani a rozhodovani na denni bazi

* V kazdé urovni je trba nadefinovat své vlastni indikatory kvality
Level Performance Indicators (LPIs)

* Toto komplikuje jakoukoli optimalizaci

11 DOPM - O. PFibyl, M. KFiZ
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3. Jak mérit chytra mesta?



Diskuse

* Rozmyslete si klicové parametry chytrych meést.

e Co urcuje jejich ,chytrost®?

 Jak tuto chytrost budeme mérit?

11 DOPM — O. P¥ibyl, M. KFiZ
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Jak meérit chytrost mest?

* (Témeér) kazda organizace ma vlastni
ukazatele:
 |ISO-1S0O 37120 andISO 37150
* EU - Mapping Smart Cities in the EU
 UN - UN Habitat Program

e |ITU — Overview of key performance
indicators in smart sustainable cities

* Fraunhofer — Morgenstadt Project

* GSMA — Guide to Smart Cities:
The Opportunity for Mobile Operators

A kde je pohled obéan(?

11 DOPM — O. Pribyl, M. Kfiz

education

environmental

health L
sustainability

transportation

infrastructure
smart governance development

smart economy

productivity ICT

buildings

KPIs chytych meést?
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Klasické KPls

Dimension #

Dimension

Sub-

Sub-dimension

* |TU

ocial inclusion

Physical

Quality of life

Infrastructure
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dimension #
D11 Network and access
DI Information and communication technology DL Semces.and mfor.manon pl:atfm‘ms
D13 Information security and privacy
D14 Electromagnetic field
D2.1 Atr quality
D22 CO, emissions
D2 Environmental sustainability D23 Energy
D24 Indoor polhution
D23 Water . soil and noise
D31 Capital investment
D32 Employment
D33 Inflation
Di4 Trade
D3 Productivity D33 Savings
Di6 Export/import
D37 Household ncome/consumption
D33 Innovation
Dig Knowledge economy
D41 Education
D4 Quay of e ST
D43 Safety/security public place
D44 Convenience and comfort
i Inequity of ncome/consumption (Gint
Dil .
coefficient)
s Equity and socialnchusion 52 Scn:ifal and ge.nder mequity of access to
services and infrastructure
D33 Openness and public participation

Governance




/

Jak je mozné merit kvalitu zivota?

1% Individudni hodnocen strategi pro Smart Cities

All common approaches to Quality of Life focus on | @
general, high level city indicators!

Our objective is to understand:

* what effects Quality of Life of individual citizens and

a
* how individual citizens perceive particular SC e
strategies el ger il

Approaches:

1. Citizens’ surveys

2. Analysis of social network

3. Gaming — Virtual cities

Average Happiness rﬁ

B 5s-60 5 .
601-610 [ IKilometers

611-630
11 DOPM - 0. PF/byl, M. Kriz 631-635
B 6x-c4

*  TweetLocation



1. let’s ask individual citizen

All common approaches to Quality of Life focus on general, high level city
indicators!
Our objective is to understand:

what effects Quality of Life of individual citizens and

how individual citizens perceive particular SC strategies

Survey must be conducted. woo
. ke ® il )
v' Lts
If it is done properly, we can: ;“ti Adsh MR
* understand how individual citizens perceive L. 44
: : ¢ ¢
particular SC strategies 0:-.: "; ;*
. ¥
"‘_, ; ‘,’ ) 8 .. ‘
* model the effect of particular SC strategies ‘o';,"' AT YT &’ ”’: ’
\J' 8 ‘NC).
* influence the quality of life for particular target Vabage . 4 v:‘.]
Wy or L

groups
11 DOPM - O. PFibyl, M. KFiZ
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1. survey - Individual Perception of SC
Strategies

Socio-demographic characteristics

e Creating a socio-demographic profile of each respondent and of his/her
household.

Usage of ICT and smart applications

¢ Determine the extent of the ICT solutions and smart applications use by
respondent and his/her ability to use them.

B Vobility

¢ Determine typical mobility patterns while commuting to work, local
government institutions and entertainment.

City infrastructure and public space

* Respondent’s perception of the city’s infrastructure quality and usage of
public space in the city.

Smart governance

¢ Determine the degree to which the municipality uses ICT and smart
applications.

s ENvironmental sustainability

e Measures implemented by the municipality in order to balance development
and environmental protection.

11 DOPM - O. Pr]
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pilot survey evaluation — selected results

43.9 % of respondents regularly undertake longer trip (e.g. for weekend)

68.3 % seek information before such trip
connections, other services such as weather forecast, opening hours and traffic

80.0 % occasionally change travel plans based on acquired information

Information is mostly acquired from
websites, only 12.5 % use applications 30% -

traffic, connections and parking 25% -

information is perceived to need 20% -

15% -

improving

10% -
electronic devices used most frequently 5o
during the day include notebook and 0% |
smartphone
85.3 % consider themselves to be N

common or advanced users of electronic
devices

11 DOPM — O. Pribyl, M. Kfiz
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What is next ?

current Smart Cities approaches focus on general city indicators

proposed approach allows us to understand motivation and behavior
of citizens

motivation and behavior patterns can be further analyzed using system
oriented Smart City model supported by Multi-Agent Systems

results will allow adopting the right measures and strategies

o

Comparison of

the perception

Survey inthe  \worldwide
city of Pisek

Understanding
of individual
perception of SC
strategies

Pilot survey
11/D0PM - O. Pfibyl, M. KF¥iz
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B. ,Dolovan

74/

SOCia

* Hledani ,Stastnych” slov

A
adore
affable
aggreeable
amiable
amusing
animated
appealing
as happv as a clam

B
beaming
beatific
beautiful
bliss
blissful
blithe
bowl over
buovant

11 DOPM - 0.

E (Continued)
elation
enchanting
endearing
energized
engaging
enjoyable
entertaining
euphoria
euphoric
excited
exhilirated
exuberance
exultant
exultation

F
favorable
fine

Pribyl, M. KFi?

H
happiness
happy
happv as a clam
heartening
heartwarming
heavenly
high
high spirits
hilarious
hopeful

I
in a good mood
in good spirits
in seventh heaven
mvigorated

J

Average Happiness
B 53-600
601610
61630
T 6-63%

B 6%-64

* Tieet Location

5
[ IKiometers
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C. Virtualni mésta

* Inspirace v Second life / SimCity

ECOND:

IFE

11 DOPM — O. Pribyl, M. Kfiz
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4. Nové dopravni ulohy v
kontextu chytrych mest




Chytra mobilita

Mobilita
jako sluzba

Multi-
modalita

Doprava v
klidu

Mimoradné
udalosti

Sdilena
ekonomie v
doprave

= L

Kvalita
Management technologie J , Zivota J Modelovani
dopravy ve Chytra dopravy a
mésté doprava simulace
Autonomni Udrzitelnost J Bezpeénost Urbanismus
mobilita / Land use

Elektro-
mobilita

City
logistika

Nové
dopravni

prostredky

11 DOPM — O. Pribyl, M. Kfiz
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Nové dopravni prostredky

* 3D city

» Ukazka projektu SkyTran
budovaném v Tel Avivu

* Transit Elevated Bus - Ukazka
prototypu TEB v Cinském
mésté Qinhuangdao

e Autonomnidron Ehang 184,
ktery unese lidskou posadku

e Ukazka transportniho systému
Hyperloop

11 DOPM — O. Pribyl, M. Kfiz
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Doprava a chytra mesta
Nove ulohy

e Zapracovani konceptu sdileni (auta, kol, taxi a
dalsi) do managementu mést

* Je tfeba se zaméfrit na sluzby obyvatellim a zajistit
minimalni garantovanou kvalitu sluzeb (SLA)

* Zvysené vyuzivani chytrych telefon( (navigace od
domu k domu, individualni navigace, parkovaci
aplikace, placeni apod.)

e Zaméreni na autonomni vozidla

* Mobilita
* Nové koncepty fizeni meésta

\
A j) B C
@m L\ """"""""" 0 o
Tw - | e L
IO 0 A0 - )---.---f---------- D .. e ’ e
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Nové dopravni ulohy

Model inputs:

— Emission
characteristics of
different vehicles

— Traffic data

Indirect methods for
modelling:
CO, CO,, NO,, NO,,

11 DOPM — O. Pribyl, M. Kfiz
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Know-how management a fuze dat

Fuize dat z rliznych zdrojti

Matematické nastroje pro hledani hlavnich ukazatell

Tvorba tzv. mentalnich modelu

Ontologie pro uchovavani znalosti User's E .
arget function

Requirements

requirements

C Global
CQ. Anal'n’.-sts Model

Detailed Domain
Models Architecture

________________

Design &
Control of
System

Real-time Fusion Platform

Non-stationary
Traffic Process

.....
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Meéstska logistika

e Zamereni zejména na koncept posledni mile

* Nové obchodni modely
* Crowdsourcing
e Adalsi
* Nové dopravni prostredky

* Drony,
* Autonomni vozidla,
e Adalsi

11 DOPM — O. Pribyl, M. Kfiz
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Bude takto vypadat budoucnost nasich mest?

42
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Dekuji Vam za pozornost

Ondrej Pribyl
pribylo@fd.cvut.cz



mailto:pribylo@fd.cvut.cz

Vlyznamné zdroje

A

* Geography of transport:
https://people.hofstra.edu/geotrans/index.html

11 DOPM — O. P¥ibyl, M. KFiZ
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