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Smart Cities: Concepts and Challenges

Smart Cities Definition
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Urbanization Trends

Population in
Millions

9000

Cities Country/Rural Areas

37 Megacities 100 Megacities
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Mexico challenges in sustainability

78% of Mexicans live in cities since

127.7 Millions of Mexicans in 2016 5012

Accelerated Urban Development
Vertical development in cities

Since 2013 STEn
92% of energy is based in fossil
Energ )
technologies
Most cities have an old sewage
system
In some cities 50% of water is lost
Water (GDL)
\ . Grey waters
' 4 O separate systems for
I\/IeX|c'an Ql_tles Black waters
Sustainability ) )
Chall Guadalajara City had the 1st
allenges Record of air pollution in 2013
Air Quality
Industry and transport have a .
. : X Lack of regulations
strong impact in most cities
CDMx 19,981 Tons/day
Garbage 1Kg per day per citizen GDL 4,600 Tons/day
MTY 4,082 Tons/day

Smart buildings

Multimodal mobilit
Main Solutions

Sensors

Programs
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I'T as innovation factor

Source: World Economic Forum 2017



Technology evolution

Lower cost in
advanced
technologies is part
of the digital
revolution

Cumulative capability

O~
loT and
smart machine
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Big Data, analytics,
visualization
-0
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Source: World Economic Forum/Accenture analysis






“A city may be called when investments in
human and social capital and traditional
(transport) and modern (ICT) communication

infrastructure fuel economic growth
and a high quality of life, with a wise
management of , through

participatory government”

— [Caragliu:09], [Harrison:11], [Schaffers:2011kt]
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Stake Holders & Roles




Smart City is an integrated

ecosystem
e Government

e |ndustry
e Academia
e Citizens
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Roadmap




Smart City is a long term
project

YOUR ROADMAP

1 2 3 4 9
L] Il B L]

Assessment Vision Project plans  Milestones Metrics

[Council:2013wm]



CORE OF THE METHODOLOGY

DH ASES OF A ClTY Development of the Action Plan | 1 year
N THE ESCI

L S ¢

ANALYSIS & ACTION
PREPARATION DIAGNOSIS PRIORITIZATION PLAN
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[Bouskela:2016db]
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PRE-INVESTMENT AND MONITORING

Action Plan Execution | 3 years I A D B

[Bouskela:2016db]
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Smart Cities technological enablers

Transmission

SDN
Networks

Cycles &
Processes

Storage Processing

Cloud
(Big Data)




|IADB
Technology

= “Model
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Communication interfaces (services, web portal, mobile
applications) to send and receive information from people and companies
associated with Open Data platforms and e-government that favor
participatory management and the transparency of the public structure;

Sensors and connected devices that capture different signs from the
1 environment and send them through the networks to computers in the control

and management centers of the cities, covering different thematic areas such as
traffic, safety/security, assistance to the population, emergency situations, and [Bouskela:2016db]
natural disaster alerts;

Connectivity infrastructure: broadband Internet networks

(fixed and/or mobile) to send and receive data. "




The Spectirum of Process Complexity

Far from
Agreement
Anarchy
£
g |
o Complex Chaotic
.5 ||
o projects
o<
Simple A il e
Close to g
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Close to Technology Far from
Certainty Certainty

Structured

projects
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Models to develop Smart Cities
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Cities Evolutionary time line

Ciber Digital Intelligent  Smart Cognitive
City City City City City?

loT

- Wearables
: - . Autonomous
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1995 2000 2005 2008 2010 2017 2020
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Emergent models

Control is centralized
Ex. Rio De Janeiro

Citizens participate in
solutions, produce open

data and improve services
Ex. Madrid

Government & citizens as
stakeholders
Ex. Amsterdam




Communications

Electric

Communications

Water

Communications

Transport

Apps

Communications

Emergency
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BSI Smart City |

Governance Market

Smart city objectives

Project management ’ﬁ Vendors
Interaction

Procurement
— Funding

— Public—private
— Coordination

— Representation

— Decision-making

— e-Government

— Community engagement

— Economic/physical development
— Job creation
— City services

Interaction
Interaction

City/urban area

[ [
Neighbourhood J City infrastructures

Interaction Interaction
Citizens/community Companies/organizations

[BSI:2015]



Smart city infrastructure sectors

CTelecommunications) @formation technologD ( Electronics )

B S I | |
l [

S m a rt @ Data Integration Information Display/
platform — dashboard —

City data -
I Controller J
y g
¥o)
% [ J | J
Sensor Actuator
&
%% &
Infrastructure- Service-based
based sectors sectors
Y YavYa aYaYaYrs
= S 5
(@] e Q i ~ -
GE; a2l Interaction Ik E
21lc - vl|S||m||®
| L tg
S N N N LA NI N
Interaction Interaction
Built environment

( Appliances, including HVAC, lighting, kitchen, laundry, entertainment, etc. )

BSI:2015 ——




Smart Cities Council

CITY RESPONSIBILITIES

The Smart City
Framework

"""" [Council:2013wm]
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Smart Cities: Concepts and Challenges

Local Innovation on Living Labs







Elements of Innovation
requiring a Living Lab

Clusters

Environment People

Innovation

Collaboration

L EER




Local talent is an asset to boost with Living Labs
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Collaboration models for Living Labs

IP owned by
Utnl::jc'.lr;;CI Degree of ¢ Company
strain openness @ Community

Open source

Crowd source

Mass

innovation
Choice Jﬁhfﬂ.l Maob source
of
partner I

\7,- Lead user
@
Con-
strained
Contract-based Self-defined

Type of relationship with external partner
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The Valley of Death in Smart City
developments and Living Labs projects
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Design Considerations in Living Labs




Kind of licencse
Repositories

Open Frameworks &
Communities

cc: coorrea.alejandro - https://www.flickr.com/photos/98954703@N05



Interoperability example for projects
in Living Labs

City Impact IT Components

Visualization

Operations -
P Software

Optimization Analytics

Data Storage

| Connectivit r ' !
Control y - Infrastructure

Infrastructure

Sustainable | TETATG “
infrastructure D roan infrastructure = Sensors/Actuators (loT)

Smart City
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Working layers
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Trento
Kansas

Casablanca :
Guadalajara Wuxi

uadalajara 1st Twitter: @IEEESmartCities

City Iniciative Pilot in 2013 http://smartcities.ieee.org
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UDG Smart Cities Innovation Center
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UDG Actions

e UDG Smart Cities Innovation Center
e |nfrastructure tfor Smart Cities

Centro de Innovaci

Living Lab FI

cc: Rhonimc - https://www.flickr.com/photos/93866629@N05



Metrics for Smart Cities
Video Wall
X Mobile Apps
Augmented Realit

Data Visualization _
Serious Games

"

Smart Cities

Innovation Center

Analytics & Big Data

Open Data management

Working topics in
a multidisciplinary Sensors
approach Actuators

Interoperability

Scalabilit

loT Architectures
Resiliency

Protocols

Cloud Technologies

SDN Networks
Infrastructure

cc: Kevin - https://unsplash.com/@ikukevk?utm_source=haikudeck&utm_medium=referral&utm_campaign=api-credit



uadruple Helix I\/Iodel

_ernmeht + Academ|a + Industry + Cltlzens

cc: Tim Marshall - https://unsplash.com/@timmarshall?utm_source=haikudeck&utm_medium=referral&




Understand the human Brainstorm multiple :
needs streams P

TEST
WHY Articulate then evaluate and *
DEFINE interate based on feedback X
Create a point of view Visualise the ideas ;T Y ;

based on user needs
and insights
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Better management for
Decision Making

Yo

Push Open Data models for
Government and Cit

Open questions for

Sustainability in
Mexico Education in Smart Cities

O

.- -

Empower multidisciplinary
approach

Interoperabilit
— Scalabilit

Prepare infrastructure with open Resilienc

architectures for Securit

cc: IntelFreePress - https://www.flickr.com/photos/54450095@ NO5
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Concluding remarks
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Concluding Remarks & Wrap-Up
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* Smart City
* Stakeholder:

-

* Roadmap & PM tofee: ‘
“erocal infovation s boosted-in Living Labs

e Think about solution architectures

* Design Thinking for quick wins

* Living Lab is a continuous process to evolve

cc: Michael Hardy - https://unsplash.com/@michaelhardy?utm_source=haikudeck&utm_medium=referral&utm_campaign=api-credit



Folllow us in:

Web cici.cucea.udg.mx/es
Facebook @udgsmartcities
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