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SMART DESTINATIONS

Challenges & opportunities to create

sustainable Smart Cities in the data
economy

Antonio J. Jara
CEO
jara@hopu.eu
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Gher

We design innovative cities thanks to the deployment of Smart Points of
Interaction (Smart POIs), which allow to create a multi directional
communication channel among citizens, visitors and cities, establishing co-
creation, culture sharing and environmental control open tools.

Our solutions meet the requirements of the Open and Agile Smart Cities
(OASC) use OMA LWM2M communication protocols and allow integration with
oneM2M platform and FIWARE enablers.
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OPEN & AGILE SMART CITIES
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Members Co-chair |oT & Smart Cities Gold Members Members
Members



https://www.fiware.org/

POSITION

Technical Comite loT at IEEE (Co-chair)

FIWARE Foundation - Gold Members
ETSI ISG CIM Members

(Interoperability and semantic of Smart Cities)

OMA Members

(Real time communication protocols,
device management - LwM2M, APIs - NGSI)

AIOTI/ ETSI OneM2M

IPSO Alliance - People’s Choices Award
(Sponsored by Google)

MIT Best Smart City Solution
(Open Data, EENA / 112 y Wearables)

EXPERIENCES

Organicity: Siidi (2016/2017)
Co-creation, privacy management, data protection
and user experience.

Smart SDK: Green Route (2016/2017)
Environment and mobility monitoring (Buses)

Synchronicity: Marketplace and pilots with
FIWARE and interfaces with oneM2M (2017)

Activage: Health care pilots with FIWARE and
oneM2M in Smart Cities (2017)

Ceuti, Murcia, Spain: Smart Destination
with LoRA M2M (2018)




TECHNOLOGY

Own Open platform: Homard
(https://homard.hopu.eu)
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Scalable devices Build on Open
management Source

COAP/HTTP OMA LWM2M
Open Stan-
dards
BLE :
(Own sensors) M2M/LoRA

Integrated with: (&) FILIARE g Kicrosoft FUﬁTSU

Security Stack

Q

Innovation in
Bootstrapping and keys
manager protocols

Ultra Light Cryptography for
loT (ECC, EAP...) in
Embedded Devices &
Platform

Identity Management
Federation and Data Protection
Regulations Compliance for
Sensitive Data

Smart City Solutions

f

Environmental
Monitoring
Air Quality: NO2, S02,03,C0

Noise (Acoustic meter)
Temperature/Humidity

Smart POI

FIWARE

& FILARE

Top company in FIWARE assesment for the
use of technology FIWARE Acceleration
Programme

Tourism

Smart Destination
Regulation AENOR
Citizens Engagement

©
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Citizen
Engagement

Co-creation
Suggestion box (Open 311)
Communication channels

FIWARE Irternet
READY of Thngs

FIWARE
10T Ready pionner




|0T BUSINESS IDEAS START BY “THINGS™

NB-loT MQITT

cosem BAChet

KNX OMA NGSI

XML CoAP HTTP
100+ CorA LwM2M
Protocols XMPP AMQP M2M

6LOWPAN ZigBee U'tralight

UL2.0 DL MS
SigFox JSON




|0T BUSINESS IDEAS START BY “THINGS™

OMA NGSI API

(Northbound)

« Data-driven / Context
¢ Smart Querles Context Broker

* Time

« Location

 Frequency
) ExtenS|b|e loT Agent - 1 loT Agent - 1 loT Agent - 1 IGTS:ﬁEZZ:]EﬁriCE
« Harmonized

* Only one integration
« Multiple Protocols
* Multiple Suppliers

(southbounf interfaces)

Ultralight 2.0

HTTP OMA LwM2M/CoAP



WHY FIWARE?

* brings the right standards for

developing “Smart” apps/services



AN OPEN, SUSTAINABLE & GLOBAL ECOSYSTEM
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Cloudificati
on and
Microservic
es

Reusability
and Restful API
Openness

& F
Platform. components

(Generic Enablers)

EXPERIMENTAL ENVIRONMENT




FIWARE LAB

Initial FIWARE nodes

2" phase FIWARE nodes

Wireless access

Customer devices ; P . 16 FIWARE Lab NOdeS

User community . e
* Currently 16 nodes in Europe providing

up to 3000+ cores, 6TB+ Ram, 750TB+
Q Energy measure HD

Cloud

@ Sensor network

* 1 nodein Mexico providing 1200+ cores
@ Open data

. : * 1 node in Brazil active
@ Media services

...and more to follow!

Discussions with other regions and
countries with high potential

« Commercial nodes under deployment




FIWARE 10T READY PROGRAMME

The FIWARE loT Ready Programme is
used to demonstrate the ability of IoT

solutions to seamless interoperate
(plug and play) with FIWARE.

FIWARE loT Ready Programme aims to
enlarge the FIWARE ecosystem,
connecting loT hardware
(sensors/actuators) producers as
technology providers to FIWARE large
base of developers.

FIWARE IoT Ready Programme opens a

unique business opportunity for 10T
products.




FIWARE IUT READY « FIWARE IoT Ready Programme is a program designed

to validate the following types of implementations:

PRUGHAMME » Proprietary devices with a complete hardware and

software solution.

« Software implementations working on a general
and Open purpose hardware (such as Arduino,
Raspberry PI, Mini-PC, Mote sensor, etc.). This kind
of products may use real or virtual sensors.

» Libraries to be used by different types of devices.
This kind of product may use real or virtual sensors.

« Benefits of using FIWARE loT Ready Hardware:

« Confidence to consumers, who purchase products
certified and evaluated by an impartial and recognized
certification body.

« Added value when selecting products from different
providers.

* Protection from purchasing substandard products.




HOW IT WORKS

Higlprcal data

Aggregated Data

l

Smart Spnt Cosmos/ STH CKAN Open Dita
Hadoop Comet LELL ) T
R FILIARE AR FILLIARE B AL E—
Realtime

dala

Cygnus Data Bus

— N loT hgent k(:')) _
FIWARE ORION

|| Q homard L FIWARE Data Models

=3

Sends a notification to
Smartphones nearby

@ Physical Web @) Physical Web




b FIWARE

SMART SPOT

A single solution to monitor
everything




SMART SPOT OVERVIEW

Bespoke encapsulated
IP-65 /Waterproof

Spread the digital content through
Bluetooth and Wi-Fi (Beacon)

Temperature & Crowd monitoring
(Wi-Fi devices)

humidity

Air Quality monitoring
NO,, CO,, SO, NO & O,
(Calibrated sensors)

Optical Sensors Extension
Particle Counter

- PM1, PM2.5 and PM10
Non-Dispersive Infra-Red (NDIR)

Measure energy - co2

consumption
(non-invasive)

Remote management by
OMA LWM2M, oneM2M
& FIWARE platforms

Noise pollution monitoring
(30dB - 130 dB)

@ FIWARE



SUSTAINABLE &

MONITORING
METRICS

Algorithms to adjust
sensor parameters
during device
lifetime
(fatigue compensation)

Reducing effect of
Cross sensitivity
individually in
each sensor

Laboratory for

ADVANCED & ACCURATE
calibration

Fine tuning with cross
systems data transfer
based on open data

Algorithms to detect
anomalies and losses
of precision over time

Algorithms to estimate
the gas concentration
(ppb) with high accuracy






1- BRINGS THE RIGHT
STANDARDS FUR Applications / Dashboards
DEVELOPING “SMART"

APPS/SERVICES

Context |
Management|
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OPEN AGILE SMART CITIES

The vision of the Open & Agile
Smart Cities initiative is to

create an open smart CHy

market based on the needs of

cities and communities.

FROM THE OASC VISION

Common
APIs

(NGSI)

Implementation
Driven

(FIWARE Lab &
Acceleration,
Open Organicity, SmartSDK,

Data Synchronicity)
Platform

(CKAN)

City
Models

(CIM,
CitySDK)

19



FIWARE DATA MODELS

20

(A

Rlorms

Environment

Civic Issue tracking

Parks & Gordens

Data models intended t ent
i 1 ust le 1 { Qre
Point of Interest
) ir ations that sor e may find
1 e 0. For Instance eat ) ! !

Waste Maonogement

Enable eff end D
industrial e mar mant tair
tters t

Weather

Weather served, weather forecasted o

wal S about tent

Indicators

Key performance indicators intended to meaasure

the success of an o n or of a particular

vity in which it engages

Parking

Real time and stati

off streat} Interoperable with the EU standard



HOW CAN STANDARD
SMART GITY DATA
MODELS EASING
COMMON SOLUTIONS
BE DEFINED?

« Smart City apps can be ported from one Smart City to another

once their platforms provide the same set of APIs, that’'s why
FIWARE brings a rather high value

« Without standard data models, Smart City apps would need to

come with adapters that transform data made available by the
city so that it complies with the data model handled by the app
but that has proven to be easy with OMA NGSI (overall if
NGSI is at both ends)

« Creation of standard Smart City data models would allow to

avoid performing this kind of adaptation and make portability
of Smart City apps across Smart City platforms a pretty
straightforward task



« Point of interest (entity type PointOfinterest). It models different
EXISTI NG points of interest such as public parking lots, weather or air quality

stations, and others.

MODELS e

» forecast (entity type WeatherForecast). It models a weather
forecast, including all the expected values for the different
variables (temperature, humidity, wind speed, maximum,
minimum, etc.).

 observed (entity type WeatherObserved). It represents
weather observations offered by the automated weather
stations owned by AEMET.

« alarms (entity type WeatherAlarm). They correspond to
weather alarms provided by the European Meteoalarm service.

« Ambient observed (entity type AmbientObserved). This entity type
corresponds to the observations of the air quality in a city.

» Parking (StreetParking or ParkingLot). Smart parking data models
capture information that is needed to optimize car mobility in cities.




Building
Smart Cities
together

OPEN APIs
FOR OPEN
MINDS

DATA & CONTEXT ~ @ruware

Data In action
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@ FIWARE

@or\ion

The Connecting Europe Facility validate Scalable system
our solution about data gestion

nopean
Comrmission

OPEN & AG . ILE SMART CITIES
0ASC (Open and Agile Smart Cities)

Global

Open Data Data

Integration
(CKAMN)

Data model to 100
Smart Cities Cities

(ETSI ISG CIM)
*Member of ETSI

Open APls

Marketplace

(OMA NGSI)
(Synchronicity)

- Multiplataform connection

- loT devices and M2M with scalable integration

- Integration and interworking with Continua Alliance, OMA, Alljoyn, etc.
- Data models and Semantic (W3C SSN XG - W3C Web of Things)

“sOMQ

Do Mabile Sliovws
Fie' @ Corrmied Waild

- Devices with remote control
- Software and firm actualization
- Efficience maintenance

- FINARE & OneM2M integration



ETSI ONEM2M + FIWARE

possible smart city blue-print

cloud apps
—\ —_\ N\ .
Q dashboards ) Q city apps ) Q 39 party apps ) Qanalytics apps )
one_ . REST & REST Wiz SPARQL or
M I n APIS I I RESTAPIs
| group . ( "/ data mami ‘< :‘A joud VM magmit v \Y m - A
open data
' smart”cilry b;ckend I (semantics)
one i data storage | { big data enablers )
M — —

open data sources

=)

IIF 1o other loT platforms

data center

one
M
field domain gateway gateway
woise (o AFIMSiOMa S QU BT Lk
= wWMM

£ 2016 oneM2M
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CONTEXT INFORMATION MANAGEMENT (CIM)

Cross-domain: info producers/consumers in OpenData, User Apps, loT

User Open
Apps  Data
... £ " Context Context , h[ll_ata_ C
oo 3 (8] omar | e | oman | M|
Photo-App 2 § [JSON-LD] [JSON-LD] ~—oee=— [
Application {E 3
$M53,,
o one | - information-
ystems wM centric
| $ i * interoperable
IWiFi 5G!  LPWAN - replicable
yf B ;:1. loT L )
S "i} Q{I’ & - joining verticals
regulatory

26



CONTEXT INFORMATION MANAGEMENT (CIM)

Base Model

Domain-specific

*® PropertyStaberme
nt

Model

® Vehicle - ® Parking

l # OffStreetParkin |
g

| I

1“ & Relationship l

| B ParkingDate\al l
[

& VehicleAd56T g:Doaniown1

ParkingRelation
423

& Parking Dabe'ak
a2

' Arc Types

v, = has individual
v == has subclass
v = hasObject (Domain>Range)

v = hasParkingDateValue

<

= hasParkingDateValue (Domain>Range)

<

= hasProperty (Domain>Range)
v. = hasRelationship (Domain>Range)

v hasSubject (Domain>Range)

<

== hasValue (Domain>Range)

<

isParked

<

- isParked (Domain>Range)

Instances



CONTEXT INFORMATION MANAGEMENT (CIM)

" . {
E??EE?XE@idi "id": "urn:cim:0ffStreetParking:Downtownl23”,
. ’

" ne o " "type": "0OffStreetParking”,

ﬂsggzn: ”S;EEEhL "name" : "Downtown Farking",

"value": "urnicim:value’ "availableSpotNumber”: {

- . ) ' "type": "urn:cim:PropertyStatement”,

"object": { " ..
"Bid": "urn:cim:okiject”, "valge : ?ZD:
"Gtype': "@id" reliability”: 0.7

, }

"providedBy": "http://example.org/provenance”, }

"reliability": "http://example.org/reliability”, ]

"Vehicle": "http://example.crg/Vehicle", }

"OffStreetParking”: "http://example.org/OffStreetParking”,

"hrandName" ; "http://example.org/brandiame”,

"parked":

"@8id": "http://example.org/parked"”
F
"availableSpotNumber": "http://example.org/availableSpotNumber"”,
"parkingDate”: {
"@id": "http://example.org/parkingDate"”,
"@type": "http://schema.org/DateTime"”
¥
Yr
"providedBy": "http://eity.org/Utrecht”,
"data": [
{
"id": "urn:cim:vVehicle:P9ET7EK",
"type": "Vehicle",
"brandName": "Mercedes",
"parked": {

"type": "urn:cim:Relaticnship”,
"object": "urn:cim:0ffStreetParking:Downtownl23”,
"parkingDate”:; "2017-07=-29:12:00:09"

}

"






DECISION
MAKING:

Map visualization
(LIVE)

Historical data
(visualizer)

Crowd monitoring

(people flows)
Metrics & indicators

Open Data
(CKAN portal)

REMOVE DEPARTMENTAL SILOS

Seamless sharing of information between city departments
for cohesive actions and decision making
Data integration with Open Standards over Open Platforms
such as FIWARE and ETSI standards.

DECISION SUPPORT

Provide insights to City Mayors,
Planners, and Decision Makers in
making informed decisions leading to a
more livable city.

INFORMED

DECISION

OPERATIONAL EFFICIENCY MAKING

A smart solution to aggregate, normalize and
share sensor/citizen/open data to support
cross domain data analytics, optimize
operational resources and develop profile
based dashboards.

BUDGET FRIENDLY TECHNOLOGY

EFFECTIVE RESIDENT ENGAGEMENT

Keep citizens appraized of information in
real-time or near real-time. Make citizen services
accessible through technology and other means
for participatory governance.

USE EXISTING DATA OPTIMALLY

Utilize current city operational data and open
data to improve citizen services while providing
privacy.

Leverage 10T, Big Data, Predictive Analytics within city budgetary constraints to bring

additional value-add to investments and enhance efficiencies
Ready for small cities eq. Ceuti and large cities eg. Mexico.



DASHBOARD

C’!’m s Dashboard

Poligono de Ceuti .
24.98°C
B

Max: Not available °C / Min: Not available °C

KL

57.66 %
v

Max: Not available % / Min: Not available % -

o GASES . :j,

00

S470ppb  10.03ppb  5095ppb  10.87ppb
03 NO2 S02 co
Moderate Moderate Moderate
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Q@ rose
/,/ 15,1808

| Noise State: Normal
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é

Crowd monitoring value: 2 people

@ PrvsicaLweBURL

Datos de mapas $2018 Google, Inst. ¢|

HTTPS://LIVE.HOPU.EU



https://live.hopu.eu/

@ee | Smartcities Dashboard
~

Hop Ubiquitous

Lat- 38.077045
Lon -1.271254

Time: 20:00 Value: 25.42 Status: Cold

13 Apr 25.48°C

14 A0 ————— 75.49 °C

15 Apr 25.49°C

16 Apr 25.48°C

17 Apr 25.42°C

18 ADF  ——— 2549 °C

19 Apr 25.48°C

/ 20 Apr 25.48°C
) 21 Apr 25.49°C
[ 23 Apr ——————————— 75.49 °C
24 Apr 25.49°C

25 Apr 25.5°C

26 Apr 25.48°C

27 Apr ——— 75.48 °C

30 Apr 25.49°C

Sensor Status
Sampling Rate 30 sec
Precision 95 %
Transfer data rate 0.002s

==}
Sub zero temperature Freezing
e 0°C-18°C Cold
e 18°C-30°C Comfort
Over 30°C Heat

24.25°C
v

Max: 25.48 °C / Min: 24.01 °C

52.03 %
Mg

Max: 64.72 % / Min: 50.21 % -

0000

56.07ppb  19.05ppb  50.79 ppb 8.6 ppb
03 NO2 S02 co
Moderate  Moderate  Moderate Good

Noise State: Normal

Crowd monitoring value: 5 people



https://live.hopu.eu/
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Historial de Datos ~

’Dhop

35ppb
30ppb
25ppb

20 ppb
1Sppb
10ppb g
Sppb

Oppd

$S02 Sensor

20:00 22:00 00:00

so2value Min: 0 ppb Max: 32 ppb Avg:8 ppb Current: 3 ppb

200°C

= temperature

Temperatura

v yourwebite com

Historial de Datos

475 ppb
450 ppb
425 ppb
400 ppb
375 ppb
350 ppb

325 ppb
20:00

- h2svalue Min: 332 ppb Max: 460 ppb Av

S40%H
20:00 22:00

w= humidity Min: 54.42 %H Max: 56.01 %H Current: 55.99 %H

Humedad

HTTPS://VISUALIZER.HOPU.EU

GRAFANA



https://visualizer.hopu.eu/

CROWD
MONITORING

Visitors Flow based
on Wi-Fi monitoring

Density

Path

Routes
Affinity
Engagement
traffic

HOSPITAL

RESTAURANT
POLICE

1. Check wait time & travel time to
a restaurant

2. Check events and promotions
going on at the venue
1. Infrastructre allocation according
to the people density in locality

2. Find the number of people visiting
the school/police station & travel
ume

3. Manage traffic and people during
rush hours

3. FInd similar venues

4, Find where else do customers
visiting the restaurant go to.

EVENT VENUE

1. Check the wait time & travel
time to a Hospital/Bank

2. From what area do people
visit the Hospital/Bank

3. How often do people visit a

TOURIST ATTRACTION

Bank/Hospital

1. To determine the
popularity of a venue.

2. To check the route and
travel time to the venue.

3. People attending similar
cultural events.



EXPERIENCIES

Creating Smart Destinations




o itallows an easy access to
shedules and information about
touristic destiny

SMART

It involves visitor in the culture
of the city

DESTINATION jasc:a

“One’s destination is I
never a place, but a

new way of seeing

things"

It creates Smart Touristics

Destinations °
It adapts touristics
routes based on user
preferences
®
It arouses youngest
people's interest in
culture It makes easier the access

to cultural information for
general public




Be Memories

A new communication channel
more agile for tourist

Disseminate connect online thanks to the
Smart Spots and Cautive Wi-Fi Portal,
contextualizing online information in each
point of interest sending notifications non-
intrusive.

Provide more agile experiences about the
Point of Interest and create a transmedia
experience with new multimedia content co-
created by the citizens

2018
EUROPEAN YEAR
OF CULTURAL
HERITAGE




SUGCESS

16 Smart Spot Content adapted
deployed to the destination
Partners .
, L -, Creation of Design and develop the
Ayuntamiento \ experiences Web App

Kt 8 de Ceuti #EuropeForCulture




#Ceuticuentasuhistoria

BE MEMORIES:

Communication channel

- The interaction areas with a Smart Spot disseminate the content
geolocated through two ways:

- Nearby technology: Sends notification to the Smartphones
nearby with the Bluetooth and GPS on. The notification includes
an URL with the website.

- Wi-Fi: The user can connect to the Wi-Fi “Be-Memories” and the
website will open automatically.

#EuropeForCulture




#Ceuticuentasuhistoria

BE MEMORIES
Co-created content

LA PLAZA'DEL AYUNTAMIENTO

- The website is composed by short videos of 1 minute
where the citizens tell stories about their town in the point
of interest.

- This type of content provide the following benefits for a
Smart Destination:
- Digitalize the immaterial heritage of a city

- Co-create the content with the citizens, involving the
communities of the city in the process as old people,
children, etc.

- Make the content more attractive for the new
travellers (Millennials)

- Create new communications channels to
disseminate local business and restaurants

#EuropeForCulture




AWARDS

"\ Welive

¢

Hackathon Welive winner
‘Best Tourist solution”

ITH

INSTITUTO TECNOLOGICD HOTELERD

ITH Smart Destination Awards
In FITUR 2017

(ilbao

Tested in Deusto,
Bilbao

GO

app!Bilbao

Google hackathon finalist



THANK
YOU!

Antonio J. Jara
CEO
jara@hopu.eu




