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Santander

Tengerparti varos Eszak-Spanyolorszagban 3
180.000 lakos, 35 km2
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Smart Santander

EU FP7 (Framework Program 7) nemzetkozi kutatasi projekt

SEVENTH FRAMEWORK
PROGRAMME

= 2010. szeptember — 2013 szeptember

Partnerek

= 8,67 millid EUR koltségvetes, ebbdl 6 millio EUR tamogatas

Telefonica [+D Spain

Alcatel-Lucent Italy s p.a. Italy

Alcatel-Lucent Spain S A. Spain

Ericsson d.o.o. Serbia

TTI Norte Spain

Universidad de Cantabria Spain

University of Surrey United Kingdom

Universitit zu Libeck Germany

Lancaster University United Kingdom

Commissariat a 'Energie Atomique France

Computer Technology Institute Greece

Alexandra Instituttet A/S Denmark

Santander Council Spain

Sociedad para el Desarrollo de Cantabria Spain

University of Melbourne Australia
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A projekt célja Gutdrd

Nagymeretl okos varos tesztrendszer

{ P —— )
System Platform

Osszesen 20.000 telepitett szenzor
= ebbdl 12.000 Santanderben

4 okos varos (Santander, Lubeck, Belgrad, Guildford)
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3 rétegu architektura

* |oT csomoépontok (szenzorok)
« HOmérséklet, légszennyezés, zaj, fény, parkolas
= AKkurdl mikodo egyeéni szenzorok

= Egy részuk az ismétlé csomopontokba integralva

= lsmeétlok

« Magasan a fold felett elhelyezve, lampaoszlopokon, kozlekedési lampakban, informacios
panelekben

= Tapellatas biztositott

« Gateway csomopontok
« Minden informaciot a gateway-hez kildenek a csomopontok

= Vagy tarolja, vagy tovabbkuldi valamilyen interfészen (WiFi, GPRS/UMTS, Ethernet)
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Libelium Waspmote

Radio Socket1  Accelerometer SPI - UART Socket
Mikrokontroller: ATmegal281

Frekvencia: 14MHz Sensor I/0

SRAM: 8KB s P bl G g g gmmu]c R P
' T AABEBYRNAR L =

EEPROM: 4KB Ay ek o ! ,,,,,,, T

i L 'J!l

FLASH: 128KB ,. . AT “hay SE1e
=D kartya: 265 apfs . Y AT Radio Socket 0
Sualy: 20gr Sensor /0 :~ ggug e
Méretek: 73.5x 51 x 13 mm . 2l 2
K s - S =
.‘ : ““‘ dss l.“‘.‘ ° x:o ::n 7777 o’fgg
: : . e G0 % 2 e~
Enerqlafogyasztas Microprocessor @omi e ez Ei "]' e o2
= ON:  15mA Crystal Oscillator v & Q—Ju, e * ZE iy
Sleep SSUA BUTTIN no : .t T - l - . .
Mini USB
- Deep Sleep: 55UA ! . Eu m G i mlr

= Hibernate: 0.7uA

- Akku feszlltség: 3.3V - 4.2V Reset Solar Battery LEDs  Switch USB
= USB toltés: S5V - 100mA Button Socket  Socket ON/OFF Power LED

= Napelemes toltés:6-12V - 280mA
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Libelium Waspmote

Input / Output

= 7 analog input, 8 digitalis 1/0, 2 UART,
112C, 1 SPI, 1 USB

off

ajo
=
AT
m
o)
Integralt szenzorok RTC -2 GPS
nen Sockets
= H6mérséklet: (+/-): -40°C , +85°C. I@
Pontossag: 0.25°C. S
e
- Accelerometer: +2g/+4g/+8g SD Card :

= Fényérzekel6

Hibernate Switch
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Csatlakoztatott szenzorok

Gas Sensor Board

= Szén-monoxid — CO

- CO, 0, CH, H, NH; C,H,o, CH,CH,OH, CsH.CH,, H,S, NO,, O,, VOC
= HOmeérséklet, paratartalom, léegnyomas

Smart City Board

= Zaj szenzor (omni-directional mikrofon, 20Hz — 20 KHz)
= Ultrahangos tavolsagmero6

Parking Sensor Board
= Magneses tér valtozasabol érzékeli a felette parkold autot

Agriculture Board
= Talaj nedvessegmero
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Waspmote radio

= Libelium Waspmote Expansion Radio Board

= Két XBee radios egyseg, mindkettd 2.4 GHz-en
= Az egyiken IEEE 802.15.4 protokoll, tesztelésre
= Barki irhat és futtathat teszt alkalmazasokat, nem zavarja a mikodést

= A masikon DigiMesh, a szenzor adatok begyujtésére és a jelzésforgalomra
- Atalakitott 802.15.4, egyszerii Gtvalaszto algoritmussal
= A mote-ok flashelése is ezen az interfészen keresztul

= A varos 22 részre osztva, kulonbozd frekvenciak az interferenciak
elkerulése miatt ‘
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Zigbee vs. DigiMesh

= Zigbee
@ Coordinator A E
B Cc
@ Router E R R =
R
E R
E| End Device L E

= DigiMesh Digi Mesh Nodes

N7 7 Ii DOS
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Ismétlok
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Meshlium gateway

Processzor: 500MHz (x86)

RAM: 256 MB (DDR)

Disk: 8 GB

Tap: 5SW (18V), Power over Ethernet

Doboz: aluminium, 210x175x50mm, 1,2 Kg

= OS: Linux Debian o —_— Ethemet ———
R I,
- Halézat: WiFi, Xbee, Bluetooth, 3G - = =" R re—
ZigEee
5.“‘-."-.@ S L= [E]%iII GPRS
N 2) _
f@
>
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Parkolas példa
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Smart Santander telepités

= Telepités 3 fazisban, aztan felhivas teszt alkalmazasok irasara

Phase 1 Phase 2 Phase 3

Time November 2011 November 2012 August 2013

Scale 2.000 loT devices 5.000 loT devices 20.000 loT devices

More heterogeneity

Mainly WSN nodes and WSNs, RFID, GW Federated with other

Resources GWs FIRE facilities

Advanced tools for

Facility Basic experimentation experimentation Advanced cross-testbed
services support tools
Traffic, environment,
Application Transport, metering, Participatory sensing, . :
pgumains environment Augmented Reality Parking, environment

Basis for 1%t call experiments  Basis for 2" call experiments
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Elso fazis

Két use case: kornyezet monitorozas és kultéri parkolas

= A parkol6 szenzorokra nem lehet teszt kodot tolteni, az akku kimélése miatt

B T

IEEE 802.15.4, IEEE 802.11,

Sl Digimesh, GPRS/UMTS
Temperature
Temperature 74 perarure,
Acceleration
Light cc3 Light, Temperature,
Repeater Acceleration IEEE 802.15.4, Digimesh
Noise 58 Noise, Acceleration
Gases 13 Ternperatun:e, CO,
Acceleration
Parking Sensor 373 Occupancy Digimesh
23 GW
Total: 2,322 sensors
1,071 Nodes 32
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Masodik fazis

= 6 U] use case

* Forgalom monitorozas (uttestbe épitett szenzorok)

= Kornyezet monitorozas mobil eszkozokkel
= Buszokon — IEEE 802.15.4, GPRS
= Taxikban és renddrautokban — csak GPRS

= Nem lehet alkalmazasokat irni, futtatni ezeken

= Intelligens ontozeés a parkokban

= Navigalas parkolohelyekre

« Kozosségi erzékelés (participatory sensing)

« Kiterjesztett valosag (augmented reality)
« NFC tagek a varosban
= Jelenlét érzékeles és metaadatok

SmartSantander

ACCEDA A OFERTAS EXCLUSIVAS E
INFORMACION DE ESTE COMERCIO
Access to exclusive offers and information
on this trade

~m ANHENTO DE
S-\N I'A\I)FR
STy

0 ESCANEE ESTE
CaDIGO

Or scan this code

APROXIME SU
MGVIL NFC AQUi
Tap your
phone
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Masodik fazis

I R

IEEE 802.15.4, IEEE 802.11,

Irrigation
Gateway N/A Digimesh, GPRS/UMTS
Traffic 2 IEEE 802.15.4, GPRS/UMTS

Traffic 9 M/A IEEE 802.15.4

Temperature, Relative Humidity, Soil Molsture, Solar Radiation, Rainfall, Windspeed, 3
Weather 3 Atmospheric Pressure, Accaleration IEEE 802.15.4, Digimesh
Repeater Irrigation 23 Temperature, Relative Humidity, Soil Moisture, Soil Temperature, Acceleration |EEE 802.15.4, Digimesh
Water Flow 2 Water Flow, Acceleration IEEE 802.15.4, Digimesh
Agriculture 19 Temperature, Relative Humidity, Acceleration |[EEE BDZ.15.4, Digimesh

Bus {w. CAN-BUS) 3 C0O, Particles, NO,, Ozone, Temperature, Relative Humidity, Speed, Course, Odometer, IEEE 802.15.4, GPRS
Location, CAM
Mobile node Bus 68 CO, Particles, NO,, Ozone, Temperature, Relative Humidity, Speed, Course, Odometer, IEEE 802.15.4, GPRS
Location
Car a0 CO, Particles, MO,, Ozone, Temperature, Relative Humidity, Speed, Course, Odometer, GPRS
Location
Traffic Sensor 59 Road Occupancy, Vehicle Count, Vehicle Speed IEEE 802.15.4
Augmented Reality Tag 2,500 Presence (+ metadata) MNFC
Participatory Sensing Smartphone 6,500 Multiple IEEE B02.11, GPRS/UMTS
Augmented Reality Smartphone ~14,000 Presence (+ metadata) IEEE 802.11, GPRS/UMTS
5GW
115 Fixed Nodes 377 fined sensors
Total: 150 Mobile Nodes 1,500+ mobile sensors
2,500 Tags 20,000+ smartphone sensors

10,000+ Smartphones



Forgalom monitorozas

= Aszfaltba epitett szenzorok

= Jarmlvek szama, sebessege, a sor
hossza a lampanal

Traffic intensity sensor node. To be
deployed buried in the asphalt.

A Repeater. To be deployed at available
street lights or traffic lights.

{ Gateway. Connected to Internet/Intranet.

“2z_ Radio link
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Intelligens ontozorendszer

Soll Moisture Tension
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Harmadik fazis

Korabbi use case-ek megerdsitése

= Kornyezeti monitorozas mobil eszkozokkel, és kulteri parkolas menedzsment

Gateway Proprietary, GPRS/UMT®

Repeater 37 N/A Proprietary
CO, Particles, NO,, Ozone, Temperature, Relative Humidity, Speed, Course,

Bus (w. CAN-BUS) 10 Odometer, Location, CAN |IEEE 802.11, GPRS
JAobile node
8 15 CO, Particles, NO;, Ozone, Temperature, Relative Humidity, Speed, Course, |EEE 802.15.4, GPRS,

us Odometer, Location |EEE 802.11

Parking Sensor 330 Occupancy Proprietary

Parking Tag 30 Authorization Proprietary

3GW
Total: 330 Fixed Nodes 330 fixed sensors
25 Mobile Nodes 250+ mobile sensors
30 Tags
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Mennyi meérés?

= Nagy mennyiségl méresi adat
= 139,370 kornyezeti mérés naponta (fix szenzoroktol)
= 82,726 kornyezeti mérés naponta (mobil szenzoroktol)
= 8,365 ontozeés monitorozas adat naponta
= 13,489 parkolas merés naponta
= 54,720 forgalmi mérés naponta

= 6,352 kozOssegi észlelés naponta

= 450 Mbyte adat evente
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Smart Santander — loT térkep

)R i g 0 p Pl ueEl |\ - ' ' s T Soeie
- < “ » A,

OKOS VROS

& @DMETMIT

2015. tavasz Szenzorhalézatok és alkalmazasaik (VITMMAOQ9) - Okos varos MSc mellékspecializacid, BME-TMIT N (ﬁk

«inr»




Smart Santander — Mobil szenzoros téerkep
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Pace of the City

= Lakossagi bejelentések a varosban talalhatdo gondokrol, hatésagi reakcido nyomon kovetése
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ASCAN y AQUALIA tienen que impiar el colector y los imbornales que lo
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. "l -
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huele mal 1! Sera verdad que no cumplan con sus obligaciones?
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Kiterjesztett valdésag
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A csapat Munkamegbeszéles (2013)

A csapat az els6 megbeszélésen (2010 szeptember)
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Smart Santander @ EuroNews

https://www.youtube.com/watch?v=E6mqiSc-8Is
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