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o Why Cities Need to be Smarter?
o sensiNact, IoT Platform for Smarter Cities
o Smart skiing with Eclipse sensiNact

o Urban Technology Alliance
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WHY CITIES NEED TO BE SMARTER?
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STILL MANY TECHNICAL CHALLENGES

Heterogeneity/Interoperability: How to handle the numerous types
of devices, protocols, standards?

Scalability: How to handle the big number of connections/big data
coming from millions of devices?

Dynamicity: plug&play, self-configuration, self-management, self-
matchmaking

Dependability: rapid prototyping yet reliable dependable applications

Security and privacy by design
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-l OPEN APIs FOR THIRD PARTY DEVELOPERS
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EXAMPLE SENSINACT SERVICE PROVIDER
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leti SENSINACT SERVICE MODEL
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SENSING AND ACTUATION SERVICES
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SENSINACT STUDIO - DEVELOPMENT ENVIRONMENT
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SENSINACT STUDIO: TOOL FOR IOT APPLICATION
DEVELOPMENT AND DEPLOYMENT
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SENSINACT STUDIO: TOOL FOR IOT APPLICATION
DEVELOPMENT AND DEPLOYMENT
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SENSINACT STUDIO: TOOL FOR IOT APPLICATION
DEVELOPMENT AND DEPLOYMENT
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!fi,i DEDICATED DOMAIN SPECIFIC LANGUAGE

m A DSL for building loT applications based on

Event Condition Action rules
m ON Event IF Condition DO Action

ON presence=PIRService.pir.subscribe()

IF presence==true

DO LightService.lightOn.act();
ELSE

DO LightService.lightOff.act(); -

ON presence=during(PIRServicel.pir.subscribe()==true,
PIRService2.pir.subscribe()==true,

3)
IF presence==true
DO LightService.lightOn.act();
ELSE
DO LightService.lightOff.act();
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incubation

sensiNact smart city platform has just joined (% eC"pse

https://projects.eclipse.org/projects/technology.sensinact
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ACCESS TO VARIOUS CITY REAL-LIFE DATA IN REAL-TIME

SETISINGCL

7 L R % MITagOry » 3 o . ey
. o ; e %o % e Y 7 Chiquit
Navigator =~ ¥ l | ; B & @ \ r N
Cristind . ‘.I H { ix
B ] = _ r < r | it {
L. ihouse-ac_air_s b " § e o -
-
0 i (4] ;
() ihouse-ac_mode_g Calle de Enrique Gran —»+- ; e :
L] ihouse-ac_mode_s . X i ~ i ‘ + Vintage i\
i o
@ / s
(. ihouse-ac_roomhmd | smartsantander_u7jcfa_t508 - 7 =
1. ihouse-ac_roomtmp Calle d& |3t 43 46424 €3 Calle del Sol_+ CalledelSolen @ " 0 A7,
i itch Ing: -3.80545 | =¥ —» Calle dgl S0l . & . . "
1) ihouse-ac_switch_g iluminance/sensor: 48.4 \_a.mum Y "aioba B Agave vesd
L.J ihouse-ac_tmp_g batteryLevel/sensor: 67 de “”Ag“ayos €l Rubicon 5 1 . ‘ t\"H
.. ihouse-ac_tmp_s ~Calle temperature:ambient/sensor: 16.64 | Y Calle de Laredo w. Y "
¢ T Eimono . o e £l Sert
L. ihouse-air_dirh que chilla Y, ﬁn \ -
1] inouse-air_dirv @ L AR Sandotana [y
ud = Sala e Calle de Tantin . P . Paasc ge Canal®
L. ihouse-air_speed Tres ais . e . "
NP e e e 53 Pepa 1812 ~_Cambalache

W QL |\

-+ . = Confiteria v
SETISINGCL Visualizer : vilaverde | ¢ ‘W3 \ \ <
e afeteria
e - Santa&Co . ! e
® Cafetena 9, e
Choose a resource. Ec alle de San José Y N chems . T
g CafeBar " Ry F A 5
I La Alquitara® ., Restaurante ) B (8
28 a0

B, se. ek ~ Zacarias F % N )
Calle de Rual3s2!™ &3 v

Yeepe

Navigator + =

«** 1 Edificio |

EliMacho 300y,

Cafe Plaza plaza de

I A ——

.| ihouse-ac_air_s ’ ) !‘
by o 21

.. ihouse-ac_mode_g Caja Cantabria

carsensor019
lat: 35.3779
Ing: 139.446525

o 4 \‘ Angular Velocity X/sensor: -2.0752269779507135
.| ihouse-ac_mode_s i woe? m' 3 = | Angular Velocity Y/sensor: -0.18310826276035705
B ' = ) <« s P | UVisensor: 8.1915
(.. ihouse-ac_roomhmd . 8 pe Tt — 0 o - Fan | Angular Velocity Z/sensor: 0.061036087586785685
< ° o
L ihouse-ac_roomtmp ortente— o "’;m“_. »— Speed/sensor: 0.04
< s a Velarde I’jﬂ"‘" : Satellite Number/sensor: 10 4
.| ihouse-ac_switch_g it i Acceleration Y/sensor: -1.006561062545068 B
(
_j ihouse—ac_tmp_g Cource/sensor: 231.98 | {

- 1 r; Acceleration X/sensor: 0.3543472526131075 | B,
..J ihouse-ac_tmp_s v #* Deutschland \ S S = Atmospheric Pressure/sensor: 1012.4060425726711 I A
L] ihouse-air_dirh yxpaiha e Serial Number/sensor: 019 i M%%\

- o nc e Movroa Acceleration Z/sensor: 10.276070325780116 [ A1
..J ihouse-air_dirv Romdnia yne Data Index/sensor: 360191 N \

\

Y _ Atmospheric Humidity/sensor: 75.09375 ¥ P
L) ihouse-air_speed o italia > S PM? S/sensar 0 0 > BED

| ibmsinn bsbbans Espafa -

g » Turkiye Urkmenistan
EAAGSO ]
Syl e Oliastasl
Visualizer S o
NEX.530 OliauS\,
Choose a resource. Snk #203. L yaa
SHgaiay India
Liliyyge olag i
Mali Niger
Tchad stay’  olswdl oadl 1
Ussmalno
Philippines e
Nigeria
South sudan MTH!
Cameroun
Malaysia
République s
démocratique Indonesia
duCongo § . 2ania Papua Niugini

Dr. Levent Gurgen Eclipse IoT Days 2018, Grenoble |21

Angola



LOOKING FOR CONTRIBUTIONS!

| he data model

- Eclipse sensiNact . | g
sensiNact

—
—
Overview Downloads Who's Involved Developer Resources Governa ‘ hitp://localhost ‘ ‘ 8080 ‘

The Eclipse sensiNact project consists of a software platform enabling the collection
data relevant to improving the quality of life of urban citizens, programming interfa .
to data (on-demand, periodic, historic, etc.) and application development and deplo sensi Nact REST API

innovative applications on top of the platform.

Here a quick look to the existing data available via sensiNact platform from various default Show/Hide = List Operations  Expand Operations
Fujisawa and Osaka (click the "+" button and click "Add" accepting the default gatev

At the heart of sensiNact lies its service-oriented approach in which loT devices exp« GEF /prowders ‘
functionalities in terms of services (temperature service, presence detection service . ; f Services,
quality monitoring service, alarm service, etc.). Each service then exposes one or sey Sall /providers/{providerld} ‘ hessystem
resources such as sensor data or actions. Building applications thus become a matt - - - :Jsrzmin
composing sensing services with actuation services. Loosely coupling between the ¢ daiy  /providers/{providerld}/services ‘ oan

and the services they implement makes the composition of services more dynamic . &
adaptable to the changing context, not only in the software environment (increasing [cap8  /providers/{providerld}/services/{serviceld} ,I:::duces
memory usage, low battery, reducing quality of measures, etc.) but also in the physi rallthe
environment (replacing sensors, changing localization, etc.). G Iproviders/{providerId}/services/{serviceld}/resources e

sensiNact particularly deals with the following 4 topics. . ) . )
Ao : g2tow /providers/{providerId}/services/{serviceld}/resources/{resourceld}

Connectivity

(]
M

Heterogeneity of data is today’s reality in every urban environment. Emerging loT d /praviders/{providerld}/services/{serviceld}/resources/{resourceld}/GET

number of social networks, mobile applications, open data repositories and web da

sources. sensiNact thus provides connectivity support to those data sources includii oo /providers/{providerld}/services/{serviceld}/resources/{resourceld}/SET
such as LoRs, Zigbee, IEEE 802.15.4, Sigfox, enOcean, MQTT, XMPP, NGSI, HTTP, CoA

connectivity support for new protocols can be rapidly developed and dynamically ac Q| /providers/{providerId}/services/{serviceld}/resources/{resourceld}/ACT
Interoperability

e | /providers/{providerId}/services/{serviceld}/resources/{resourceld}/SUBSCRIBE

[}

' mp /providers/{providerId}/services/{serviceld}/resources/{resourceld}/UNSUBSCRIBE

[ BasE URL: /sensinact, a1 version: 1.0-SNAPSHOT ]
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IMPLEMENTED CASES

m The project proposes various use cases for the skiers and for the ski
resort

== Skier side (experience in Chamrousse, Europe)
- Assets tracking of the skiers
- Traffic monitoring
« Conguer the slope »
== SKi resort side (experience in Alpensia, Korea)
Location of the rescues/instructor
Rescue button

== Display of the traffic in the ski resort (ongoing)

m Each use case are reproducible on the other country

Eclipse IoT Days 2018, Grenoble |26
o



ASSETS TRACKING

A European skier wants to ski in Korea for the Winter Olympic
Games in 2018.

During his trip, he wants to know the location of his skis.

A low power location sensor is attached to the skis.

Those information are displayed in a mobile application.

The roaming service between Europe and Korea allows to
retrieve this information no matter the Internet provider and it is
transparent to the user.

Moreover, the user can access to those data without being
close to his skis.
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CONQUER THE SLOPE

Using a sport sensor, the skier can participate to competitions with other skiers in order to
determine, according to various criteria, who is the best on this slope.

The sport sensor detects the start of the skier, saves its performance and displays it on a
leaderboard.

If the skier is beaten by another skier, he is notified and can try again

At the end of the day/week/season, a leader is designated and gains discount voucher for
local shops

& 7/ / //',,/
Misses 0O &
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DISPLAY OF THE TRAFFIC IN THE SKI RESORT (ONGOING)

« Analyze of the traffic near the ski lifts using network activity
processing (WiFi and Bluetooth)

« The result is displayed on a map using simple icons

« The skier looks at this map and adapt its journey in
consequence

« The information is also retrieve by the manager of the ski resort
as a guide.
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DEPLOYMENT IN CHAMROUSSE SKI RESORT

°* Deployment of Lora gateway and connected bracelets

* For asset monitoring

* For skier performance monitoring ]
* Connected LORA (Solu-M) and BLE enabled sensors (PIQ Rabot) carried by skiers

%sensiNact

°* Crowd detectors from NEC Europe (ongoing)

* Collect the network activity (WiFi and Bluettoth) to determine the quantity of skiers
In an area
* Deployment in Recoin and Roche Béranger
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DEPLOYMENT ARCHITECTURE

m Deployment of the gateways/devices in Chamrousse

m Deployment of Eclipse sensiNact, the open source loT platform

== Using a LoRaWAN network community (e.g, TheThingsNetwork, Hokawan)
== Using the traffic data from NEC

m Transfer to the Wise-loT recommendation system for further processing if necessary
m Display of the data on the smartphone of the user

2
Y

e-loT LoRa ork

Sys

Bracelet LoRa (SoluM)
+ PIQ Robot (PIQ)

ensila

e LoRa (CEA)
HTTPS

Utilisateur

Capteur de foule (NEC)
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COLLECTED DATA

m LoRa band
== GPS location
m PIQ Robot

== NUMber of turns with maximum angle ski
== Maximum angle of the skier from the vertical

== NUmMber of turns with maximum velocity
== Maximum speed of entry into the turn of the skier
== NUMber of jump with maximum air time
== Maximum air time

== NUmMber of jump with best score rotation
== COmplexity of the jump

== Descent height

m Crowd detector
== NUMber of persons in a given area
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THE APPLICATION

Bienvenue Rang Skieur Points
a Se déconnecter | ~::‘_h“ 1 Alice 102,345 I
2 Bob 2,321 Vous étes descendu de 0 metres,
Localisation

Votre angle maximum avec la

Q@ Me localiser
verticale est de 0 degrés.

Votre vitesse maximale d'entrée
dans un virage est de 0 m/s2.

Statistiques

ﬁ Mes statistiques

Votre force maximale d'entrée
dans un virage est de 0 G.

Votre temps en l'air est de 0

‘. Tableau des scores
millisecondes.

Votre accélération a I'atterissage
est de 0 m/s2.

Application

0 A propos

Type de saut effectué : pas de
figure.

Complexité du saut: 0 points.
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Accueil
station:
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1 place de voiture réservée

automatiquement 5 packs de matériel préparés

PC office du tourisme :

les leur départ de domicile, 5 pla éservée: 5 forfaits achetés envoi de push promos ou
ser leur voyage : autom: ment automatiquement offres du jour personnalisées

; Affluence
Les 2 T || aux remontées

(points o { s A& - —
6/10 ont expérimenté & l/ 1 l[
i t I [ tesnouvelles activité \

: et en sont satisfaits

Dysfonctionhement

3/10 départs de secouristes ont été
lancés par les bracelets connectés

FY VYV VY U

Tout le monde prend son smartphone pour découvrir le lieu
et le chemin pour s’y rendre ( = un restaurant).

+10% de clients par rapport au week-end précédent
6/10 ont expérimenté les nouvelles activité et en sont satisfaits

3/10 départs de secouristes ont été lancés par les bracelets connectés EC|ipse loT DayS 2018, Grenoble | 35
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SENSINACT IOT PLATFORM FOR SMART CITIES

Plug&play: Device as a Service Approach. Flexibility
of adding/removing/updating devices with a minimum

sensiNact Studio

Impact on the running platform.

Modular: Modular development and deployment for
enhanced system maintenance and evolution

Dependable: Formal data and service model to ( sensiNact Platform ]

facilitate reliable 10T applications development.

Scalable: Three layers architecture J\”I“ ”1“ J“ () "L
(device/gateway/cloud) allowing distribution of data © é
processing at different levels.

Easy&quick: Comprehensive data model and APIs
helping to rapidly build loT applications.
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WE ARE CREATING A GLOBAL ALLIANCE TO DEFINE THE CITIES OF TOMORROW

Testbed-oriented global alliance on promoting open smart
city platforms and tools

Urban Technology Alliance

»  One-stop showcase for a comprehensible set of integrated open
smart city solutions

» Organize pilot deployments and testbeds with the member cities
for validation and promotion of partners’ software/hardware/network
solutions.

» Provide direct contact between city authorities and solution
developers and identify real requirements for smarter urban
environments

»  Use a common language comprehensible by each stakeholder: cities,
citizens, politicians, technicians, researchers, ...

»  Create a business ecosystem among the members to build end-to-
end solutions

" » Organize events to exchange best practices, lessons learnt, know-
how with other national and international initiatives.
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Contact
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