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SMART CITIES: TECHNICAL AND
SOCIETAL CHALLENGES

FROM A SILICON SAXONY PERSPECTIVE
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United Natlon‘s By 2020 60% of the world S populatlon
will live in cities, in 2050 it will be even 75%.
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The world S populatlon IS constantly getting older: In 2050
50% of Germans will be older than 50 years.
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The trend towards mobile use of the Internet and its services
will add further consnderable momentum to digital life
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Silicon Saxony

Silicon Saxony Comprises Microelectronics and
ICT in Saxony .

-
-
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Facts:
= 2,100 companies
= 51,000 employees

A Place in Motion

3 Source: SEDC, 2012 / = Turnover €11 billion

© Silicon Saxonlt




Silicon Saxony

Silicon Saxony e.V. Is Structured into 6 Divisions
000000

> 300 Member Companies

«n > IC Design
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Silicon Saxony

CPS Are a Global Key Technology

Powerful, autonomous microcomputers
(embedded systems) are increasingly being
wirelessly networked with each other and
with the Internet. This is resulting in the
convergence of the physical world and the
virtual world (cyberspace) in the form of
Cyber-Physical Systems.

Following the introduction of the new
Internet protocol IPv62 in 2012, there are
now sufficient addresses available to enable
universal direct networking of smart objects
via the Internet.

This means that for the first time ever it is
now possible to network resources,
information, objects and people to create
the Internet of Things and Services.

Cyber-physical systems and the
technologies behind have enormous
economic potential for Germany.

Vision: Internet of Things and Services

Ambient Intelligence e.g. Smart City

Embedded Systems
e.g. IntelligentTraffic Light

National Roadmap Agenda Cyber-Physical
Embedded Systems Systems




Silicon Saxony

The AK CPS Provides a Platform for Collaboration

The Working Group CPS has been = Vision

established in 2012 = Silicon Saxony is a leading

We meet 6 times per year European center of excellence for
We are grouped in active sub teams cyber-physical systems

and maintain close collaboration with
BITKOM AK CPS since 2014

» Fields of Applications:

= Smart Cities
= Smart Factory (Industry 4.0)
» [nternet-of-Things

Members: 30+ companies and institutions
with focus in Saxony, including:

— TECHNISCHE - M .
(nfineon UNIVERSITJ&T 'ﬁ < Mol
DR ESD E N I N S The Analog Mixed Signal Company

sl 74 Fraunhofer >XFAB  Z Fraunhofer

IPMS
wi

«« i « «Systems: ANVO-SYSTEMS DRESDEN M
b onditunt Electronic Design -



http://www.ipms.fraunhofer.de/de.html
http://www.rot-weiss-leipzig.de/images/pix/sponsor_xfab.jpg
http://www.startrans-project.eu/Uploaded/logo_fhg.jpg

Silicon Saxony and the City of Dresden

Active Collaboration Resulted in the Initiative

Smart City Dresden

Auf dem Weg

Branchenverband Silicon Saxony diskutiert Modell _Smart City” - Chance und Herausforderung fiir Dresden

Sdchsische Zeitung

SZAONLINE DE

Smart Clty Dresdens dlgltale Zukunft begmnt ]etzt

Vlul'nlmll sdtantwickkung 2 nteligent veenetzte bnfrastruiture e "

8 kcan Saxary Day

Von Ute Nitsche

Smart Cities halen solkcha Stadte, dw Uber
ntaligent vernetzte Infrastrukturan
verfugen, die den Einwohnern auf vieifaibge
Weise im Altag begegnen - oft chne dass sie
uberhaupt bemerkt werden, Sie denen 2, B,
der Emsparung von Emergie oder der
Sicharhert, konnan etwa Verkehrsstrims
erfasst werden, um Staus 2u vermeaden und
de Geschwindigkait dar anzelnan Autos auf Beim 8. Sdicon Saxony Day (v.hn.r.) m
die Ampalschaltung abzustmman. Dresden: Henz Martn Esser, Vorstand
Anlassbch des 8. Siicon Saxony Day Siicon Saxony e.V., Markus Ulbg,
nformierten kurzhch Vertreter des Silicon Sachsischer Staatsminister des Inneren,
Saxony &V, i Rathaus am Dr,-Kulz-Ring Uwe Gatver, Laiter Arbaitskrass “Cyber
iber solcha Technologen Nir die Stadt der physikaksche Systeme” im SBCon Saxony
Zukuntt e.V., und Or. Walfgang Sinn, Co-Leter
Arbaitskrows “Cyber-physikalsche Systeme™
m Sdcon Saxony e.V

Die Grundlage dafir biden sogenannten
Cyber-physikalschen Systame (CPS), Nir die
Sachsen 3is Mkrosdaktrondc Standort de
Schiissal- und Quarschnittstechnologien
bofert. Damit habe der Freistaat enen

Fota: Ute Nesche

Die Stidte brauchen mehr Chips

Wenn die Actos der Zukunfs musinander tprechen, metzen te neueste Flaktronk. Dresdner berecen e vor.

21.06.2011 Voo Georg Mowrits

Dreaden. OF das typiache Familenasto in 201shren wmne Energie nur
sus Ablous bekomme, dis stebt noch niche fest, Ob der Wagen der
Tukundt ganz chne Steuer suskommt ader das Selbatlenken zum
Spab noch erfmubt, such das ist micht entachisden. Aber snes wssen
de Tuknftsiorscher genaur Avsos werden mitelsander drahtios
bommunzisren, uad auch ma Ampeln und Verkshraschildern,

Dreaden gehtes 7u den Stécken, in deran sin Tel deser Tachnic
heute schon funbtioniens. Usd in Dresden stehas duch Fabdven und
Scftwarefirmen, de Prodekte fir den Veckshr wad fur dis ,Senare
Ciry" entwickeln, s dis unteligents” Stadt der Zuburdt. Hans-
Martin Eszar als Vorsnzender des Versins Silicon Saxony sagte am
Franag bei sinem Pressegesprach, jetst sel die nchtige Zee™, om die
tlektronische Vemetung vorubereten, Am Montag treffes sich in
Dreaden 300 Biperten auf Binladung des Vermine, der Sachzans
Firmen und Forscher der Informations- wnd Kommundatiossbrasche
wertrnt. Sim besnen ssch Risken der Criptechnik.

Lot B3der Undt Wi Lankond - P wine Varasts des StadSitoens der
Zuhint e e Assastur Lontyer Fabepmage o Sach mad

e heen, M e evw e Tebeh MA s ban o
dratione Wetse versinden S verhesrmednetmer foes: Gerers!
somsee

Verkehr: Autos treten mit Schildemn und Ampeln i Verbandung

Wor it dem Auto nach Dresdes hinemfibet. hat die Tafein schon gesehen: Filasiger Verkehr oder Stau warden ssgeswugt, frme
Parkpistze, aber such pespente Brickes. Das Elbe-Bricken-Informationssystem Edis it in Deutschland das erste seiner Art fir
[anenstidte. Ampein an groles Kreatungen gebet Sutden die Vorfehrt, die Anzahl und Fabrtrichtung von Fehrriden werden
t'm um das Radwegensn2 2u verbessens. Uwe Gidler arbenet fir den Infineon-Konzer in Dresden und sieht in dieser Technik

h und Lencemas il oty ", Schhellich stelk Infinecn in Oresden Mioochips har, ven denen immer
mchv woch in Autod stechen. Gibler wall, diss teure Wagen heute schon Verkabraschilde ehansas und aufs Tempolma achten
- dach das sel mocanfallg. Besser wire ex, wenn die Schilder sine Interratadrense hatten®, sagt Gabler, Autos end
Verksbrazesches tretes bald elektronach = Verbindung.

Fabriken: Awtomaren bestellen selbst den Warennachschub

Was i Verkehr Bevorstabt, gbt o5 is modernan Fabeften schon: Gerade in des Chiplabrikes von [nfinecn und Gleballoundries s
Ovenden stevert Dleitronik anen Teil der Produktion. Oa sxses Tranggortiisten an Deckenschisnen derch de Mallen urd wesezen
fre Fracht esakt und 2ur rechten Sekunde sb. Sdicen-Sascny-Chef Exser acbetet fur das Unternebmen RothSRas Ortner GmbH,
das fahvredose Transporsysteme fir Fabrken entwickelr. Die Fabcien sollen sichs chne Mecschen auskomamen ~ aber laut Esser
me miatacher Bllgpredudtion mehaktes.
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Smart City Definition and Applications

A Definition

A Smart City is a developed urban area that creates sustainable
economic development and high quality of life by excelling in multiple
key areas: Economy, Mobility, Environment, People, Living, and

Government (IHS2014).

Number of Smart Cities
40

30

20
10

2013 2020

= The Americas
= Europe, Middle East & Africa
Asia-Pacific

2025

100

Number by Function

80

60

40

20

0
2013

® Mobility and Transport
m Physical Infrastructure

= Governance

2020 2025

= Energy and Sustainability
= Safety and Security

Source: IHS_Smart_Cities_Business_Models_Technologies_and_Existing_Projects World 2014 Database




Smart City Definition and Applications

Smart City Case Studies Can Be Found Across
the Globe ...




Smart City Definition and Applications
Applications Range From Mobility to Education

Mobility and Transportation Energy and Sustainability
Smart Infrastructure Smart Living
Governance Economy and Education
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- Smart City Definition and Applications

-



Content

(3) The City of Dresden — On the Way to a Smarter City

U. Géble[,.AM. ‘Ké'{iser etal. 2014 © Silicon Saxougy e.V. "“;,



The City of Dresden
Is Dresden a Smart City Yet?




The City of Dresden — Figures and Forecasts

Dresden Is a Growing City

Population Growth and Outlook

910,000

490,000 -

470,000 -

gl 1996 1998 2000 2002 2004 2006 2008 2010 2012




The City of Dresden — Figures and Forecasts

Dresden’s GDP Has Risen More Than 50%
Since the Mid-90s

Gross Domestic Product Development in Dresden

© 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Changes compared to the previous year




The City of Dresden
Dresden Is Engaged in Multiple Smart City Areas

Mobility and Transportation Energy and Sustainability
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Smart Living



The Smart City of Dresden
Most Advanced is the Area of Traffic Management

o~

Mobility and Transportation Energy and Sustainability

Inter- and . Renewables .
Multimodal Mpooti"rll'ttg g?oer;gi and Reduction Egh/af'?r:ke
Concepts 9 of Emission ging
[ - BECERL S
_— :
Smart Infrastructure Smart Living
Citizen
Sl Er!er gy- Free Interne't Health Involvement
Home and efficient L Based City .
Office Lighting e Management L SIRICEEE]
Debatte”)




The Smart City of Dresden - VAMOS
Verkehrs-Analyse-Management-Optimierungs-System

Goal: Smooth traffic flow and parking management

/

—> Highway
Authority

CCTV - Traffic

detectors

Parking
information
system

intelligent ver 6

| J ﬂl

North East Kaditz/ Mickten
Pirnaischer Platz STA/ L.-str. Coventrystrasse Neustadter Markt STA/ L.-str. AS DD-Neustadt

JIN /N ZIN N TN /TN
iAf BEE HAE BER BER HEE




The Smart City of Dresden - VAMOS

Automatic Changes of Road Signs Allows for
Flexible Traffic Redirection

= Dynamic change
of route advisory
based on various
rules

= Warning in cases
of congestion or
road works

e

.
By PSS
| —— v ——
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The Smart City of Dresden - VAMOS
500 Taxis Provide Data Each 5 Seconds

=  Network-wide information
about current traffic
situation

= 500 taxis transmit
information every 5 sec

about:
=  Position
= Speed

= Occupancy
= Stop




The Smart City of Dresden - VAMOS
Video: Real-Time Taxi Movements

2013-02-2507:00:00




The Smart City of Dresden - VAMOS

More Information Is Collected by Detectors and
Traffic Counters

= Based on double induction loops = More TEU: Traffic Eye Universals

L : _ (level of service, traffic volume)
= (Classification of 8 different vehicle

classes (specific fingerprints), or = Wimag detectors
non-classified (magnetic field sensors for traffic

: : : volume, occupancy)
= Detected information: vehicle type,

speed, time gap, vehicle length = Bluetooth detectors
(journey times and speed)

= New approaches in the areas of

= Big data

= Cloud computing

=  Social networks
= Car2Car and Car2X
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Challenges and Perspectives

A Smart Parking Project is Close to Being Realized

glbe. %
Key targets :
Reduce time, search traffic and associated
negative effects (CO, emissions etc.) T N
Improve utilization of existing parking space ,_,\m\w**"\’w "’ao |
Facilitator for upcoming Smart City projects % v* %% 9 R
Critical aspects in terms of citizens’ data Tl
collection and data security 2 reSdif;fiZa””ff;;fd_zimhm .
Strict legal rules for traffic and traffic space = = * T
Technical solutions like sensors on street
level must be robust, long-lasting and with The Project is managed in close
none or very little maintenance effort cooperation between the City of
Keep system access open for all user Dresden, Office of E_gonomm
groups Development and Silicon Saxony,

. . . : AK CPS members.
Find business model to refinance investment




Challenges and Perspectives

Smart City ICT Activities Are Part of Urban Planning

Approach:

Identify and even re-label running projects as Smart City activities and translate it into
strategic planning documents:

= Traffic Development Plan 2025+ with a definition of pilot projects
= |Integrated City Development Concept 2025+ with 17 territory focuses

Challenge: Bridge ICT (chip design) and Smart City planning

Thematic focus areas in
City Dev. Concept 2025+

1. City of culture in Europe
2. City of economic potential
3. Livable city for all citizens
4. Resource-saving city

W g v - genseurtiro me

mgenleurgrupps VY GmbH 8 Co. KO Vosnimemsteons sl
Onpennoaies 171, 52065 Aschen | Aisanstase 3,01038 Dresden




Challenges and Perspectives

For Further Action, It Will Be Crucial to Engage
the Right Stakeholders

= [|nitiate promotion of Smart City activities
= Articles in local press
= Online information material about latest activities, projects, etc.
=  Website Smart City and information videos
= Conferences with key politicians

= Foster participation in Smart City platforms
= Smart Cities and Communities platform (EU)
= Smart City Forum (Germany)
= EuroCities

= Attract citizen involvement and active feedback
= e.g. from Facebook survey and future debate “Dresdner Debatte”

Challenge: Involve all stakeholders — online and off




Challenges and Perspectives

Citizen Opinion Matters and Is Triggered by Use
of Multiple Media

% Newsletter Erstmalig anmelden  Passwort vergessen?

\Jcrdc Teil der
Dresdter Debatte

B "Los i >

Branchenverband Silicon Saxony diskutiert Modell . Smart City” - Chance und Herausforderung fiir Dresden

Start  Vergangene Debatten  Dresdner Debatte "

pstadt s uf dom Wog sur Smart iy des = Welhe Hirden sind noch 72 ks

v s Landeshaug
Der Begril st i eino St in dor .mmmmum Communiziert wie einr n fser Vostand von Siicon

m Zeitater
o worien o Vg 28 e, cawickei eI e anch etz erk susammeneschlosse jn gt s noch koin
2l Gesalschah i bischriten, 6 _ Highiech-Uniapmehmen tind Forschungsinsiue lanovative ‘Safivare, Mikro: _hankio -

Aktuelles

Q.. 06.JUNI 2014

Geocaching zur
Dresdner Debatte

mehr ’i__“i ,[*EM&.J‘M ‘mdemsgn _ME Suche :

« Dresden « Wirschaft & Wissenschaft ¢ Wirtschaftsstandort ¢ Projekte und Kooperationen

4. Dresdner Debatte: Zukunft Dresden 2025+ — Dresden
gemeinsam gestalten

Dienstag, 10. Juni 2014 bis Samstag, 5. Juli 2014

Ubersicht  Di

E-Mail oder Telefon

Wirtschaftsstandort

dresden.de

Projekte und Kooperationen
Smart City Dresden

Dresden News
ist bei Facebook.

Um dich mit Dresden News zu verbinden, registriere dich noch heute fiir Facebook.

Alles kommuniziert mit allem o
Alles kommuniziert mit allem — das Internet der Dinge und
Dienste" ist die Vision unseres zukiinftigen Alltags:

Mithilfe einer grofen Menge von Sensoren und intelligenter
Elekironik werden Verkehrsstrome erfasst und automatisch
optimiert, Vitaldaten per Fingerberuhrung vom Smartphone an
Arzte Ubermittelt und Informationsflisse aufbereitet und
kanalisiert. Reale Welt und virtuelle Welt riicken dabei naher
zusammen
~anergy

Dresden News | e Gefallt mir | | # ~
69936 Gefalt mir™-Angaba echen




Challenges and Perspectives

Infrastructure Needs Extension and Repair to
Reach Smart City Goals

= Close gaps in the city with insufficient broadband capacity
= Meet new requirements for a digital infrastructure

=  Start free wifi activities

Challenge: create appropriate
infrastructure for a Smart City

U. Géble[,.AM. ‘Ké'{iser etal. 2014 © Silicon Saxougy e.V. "“;ﬂ
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Outlook

. : 2
What will happen in the near future” %MON

. . L SAXONY
= AlLlarge Scale Smart City Demonstration project is

planned under Horizon 2020 or ECSEL in 2015

coordinated by City of Dresden, Office of Economic
Development:

THINK!
SMARI CITY
DRESDEN

6. bis 7. November 2014

Ein interdisziplindrer Dialog
im Wissenschaftsjahr 2074

- Die digitale Gesellschaft -

The Involvement of stakeholders, experts and citizens

will be intensified: THINK Smart City will provide round
tables

DIE DIGITALE
GESELLSCHAFT




Summary

= A Smart City must be considered as an ongoing process of
continuously developing and integrating new information and
communication technologies (ICT) into existing infrastructures
while considering constantly evolving demands.

= Smart Cities demand for intelligent technologies for efficient and
networked infrastructures. Innovative semiconductor and
software solutions, smart sensors and cyber-physical systems
are key enablers. Silicon Saxony offers everything necessary:
highly innovative Micro- and Nanoelectronics and Software.

= Becoming a Smart City requires continuous effort and
synchronization of very different key actors: public authorities,
industry, research and citizens, also a lot of “translation” work

IS required to define common objectives.



THANK YOU!

Contacts:

Uwe Gabler — Silicon Saxony e.\V.

Prof. Reinhard Koettnitz — City of Dresden

Michael Kaiser — City of Dresden

Prof. Jurgen Krimmling — Dresden University of Technology

Mario Krumnow — Dresden University of Technology e
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Appendix: Case Studies Worldwide
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Smart City Case Studies Can Be Found Across the Globe

Rio de Janeiro

U. Gabler, M. Kaiser et al. 2014 © Silicon Saxony e.V.



Source: sehreinerkastler.at
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Smart City Case Studies
Vienna

Overview

Project themes involved

Mobility & transport
Energy & sustainability
Physical infrastructure

Project goals defined

Multi-functional urban lakeside district
Improve quality of life

Increase efficiency in renewables
consumption

Reduce carbon footprint

Create 20,000 workspaces and
apartments for 20,000 people

Highlights

Car-free residential housing zones
Community-funded solar power plants

Aspern Seestadt Wien 2002-2028

Selected activities

Public WLAN services
Intelligent traffic integration

Decentralized power generation and modern
storage technology

Solar power plants

EcoTram pilot with sensors and thermal heat
pump to reduce or balance energy consumption




el ci yclimateleadershipawards.com
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Smart City Case Studies
Barcelona

Overview

Project themes involved

= Energy & resource efficiency
= Comfort
= Safety & security

Project goals defined

= Merge urban planning, ecology and IT
= Citizen welfare and quality of life
» Build a zero-emission metropolis

Highlights
= 704 free wifi stations

= Remote irrigation control for parks

» Hybrid buses in an orthogonal bus
network to improve reach, speed and
frequency

Smart City Barcelona

Selected activities

Connected bus stops with WLAN hotspots,
information access and real-time traffic news

App-based bike sharing Bicing via service
access terminals (RFID)

Waste management system with fill level
detection sensors to cut costs by optimizing
routes for garbage collection vehicles

Environmental geolocation sensors by Smart
Citizen to track temperature, noise level, dust,
humidity, etc.

Remote street lighting to save energy through
motion sensors and adaptive LED intensity

App-based smart parking through sensors set
into the ground




Source: koreanair.bz




Smart City Case Studies
Seoul

Overview

Project themes involved

=  Public ICT infrastructure
= Services & communication
=  Smart users

Project goals defined

» Worldwide leadership in smart, urban
technologies
= 80% smartphone coverage by 2015

Highlights

» 97.5% broadband coverage in
households

= 1 Million second-hand devices given
away to disadvantaged citizens

» Seoul leads eGovernment (acc. to UN
survey)

Smart Seoul 2015

Selected activities

T-Money and Upass smart cards for cash-free
payment in stations, public transport and taxis

4G and Wi-Fi in underground services and digital
information terminals across stations; control
points to check traffic card balance

Bus stops with camera and meteorological sensor

App-based steering of modern apartments,
security systems with face recognition (planned)

Seoul Open Data Square and free, public
information hotlines

No-driving campaigns
Children safety guaranteed through RFID & CCTV

IT industrial hub and network building Digital
Media City
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Smart City Case Studies

Santander
Overview Project SmartSantander
Project themes involved Selected activities
= Mobility & transport = 20,000+ sensors, Meshliuum routers, actuators,
= Energy & sustainability cameras and screens to make useful information
» Physical infrastructure available to citizens
Project goals defined = Smart parking: 650 ferromagnetic parking

= Improve mobility and quality of life sensors below ground, driver information panels

= Conduct efficiency improvement = Smart lighting: sensors identify failing lamps,

experiments (loT test-bed facility) presence detectors reduce light on empty roads
Highlights = Smart waste management: waste bin sensors
= Steady measurement of key for automatic collection alerts

environmental indicators through
2,000 IoT devices (sensor arrays)

= Pace of the City app for citizen
engagement, e.g. to log a repair job







Smart City Case Studies
_ondon

Overview

Project themes involved

= Energy & sustainability
= Customer adoption

Project goals defined

= Reduce carbon emissions

» Learning outcomes

= Generate low-carbon electricity

* Reduce CO, level by 60% by 2025
(from 1990)

Low Carbon London 2011-2015

Selected activities

Installation and monitoring of more than 6,000
smart meters, electric vehicles, charging
infrastructure, heat pumps, solar panels,
combined heat and power plants

Day-ahead price alerts for customers with smart
meters to encourage a shift in electricity use to
windy days

Subsidy for electric vehicle leasing
Testing prediction algorithms and capacity
systems to estimate storage capacity based on

demand profiles, temperature and season
forecasts, battery lifespan etc.




NTRO DE OPERACOES
PREFEITURA DO RIO
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Smart City Case Studies
Rio de Janeiro

Overview Porto Maravilha Revitalization
Project themes involved Selected activities

= Mobility & transport = Central monitoring system for 30 city parties
= Safety & security (utilities, police, fire brigade, etc.) synthesizes
» Energy & sustainability data at the Rio Operations Center (with IBM

hardware and analytics software) via 900+ street

Project goals defined and traffic cameras, weather radar feeds,

= Optimize emergency response topographic surveys, warning sirens, to better
management and day-to-day city coordinate the city’s services
functioning = App-based information system for citizens, also

Highlights via Facebook or Twitter

= City of Rio appoints Chief Digital = New bus rapid transit access, new sewer grids,
Officer waste water treatment plants, public lighting

system with 5,000 LEDs
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Smart City Case Studies
Amsterdam

Overview

Project themes involved

= Energy & sustainability
= Mobility & transport
= Open connectivity

Project goals defined

» Turn Amsterdam metropolitan area
into an urban living lab

= Become one of the world’s most
sustainable cities by 2040

=  Save 40% CO, and 20% in energy
use by 2025 compared to 1990

= Create CO,-neutral districts by 2015

Highlight

» Amsterdam wins Smart City World
Congress Award

Amsterdam Smart City

Selected activities

Dynamic traffic management: improved traffic
flow through advisory TrafficLink app

Moet je Watt project: residents-determined
reuse and storage of locally produced energy

Vehicle2Grid pilot to prevent battery over-
charging

City-zen smart grid in Niew West with improved
computer and sensor technology at key notes

Improved connectivity, free wifi and smart
working centers for a whole city district through
KPN’s Fiber-to-the-home initiative

One integrated street lighting network,
increasingly LED-based




