Experimenting with Data and
loT In the urban space:
the case of Trikalo

Leonidas Anthopoulos
Associate Professor TEl of Thessaly, Greece

Mayor’'s Special Advisor, the city of Trikala, Greece
Head of the Greek Smart City Standardization Group



What do SC do with loT¢

HOHEISIO| XA,
PCA &3

"1"1'!.!”.

Smart buildings: Songdo

minibin smartbin

Pl b 1] ezl

HKP Mobile App

L/
Fu’rureécmking: Dubai



Years of history.
Birthplace of Asklepios
(Aesculapius), the first
doctor of the universe!

Inhabitants.
| The Municipality consists of
| the city of Trikala surrounded
by 34 villages
Area: 608 km2




6.000

famous Greek songs were
composed
and performed by:
Tsitsanis, Virvos
Kaldaras, Samoladas,
Mitropanos, Kolokotronis

'3 No.1

Prefecture in bottling Tsipouro
y (famous Greek drink)
and feta cheese
Also famous the Trikalian
sausagel!




Experimenting in Trikala

Strengths Weaknesses

* Low local GDP
* High levels of unemployment
* Only 2 university departments

* National «Brain drainy




Experimenting in Trikalo

Opportunities Threats

Political and economic uncertainties

* Brand new fransportation networks

» Regional Mobility Changes in tertiary education

« Regional Innovation Strategy (RIS3) Climate change effects to local GDP

* International recognition Immigration and community changes

« Emerging technologies (STEM,
precise architecture etc.)



a brief smart story
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Municipal control room

Although the long “smart” story, the citizens were listening to “smart
solutions” but the didn’t receive “smart” result! That’s why we installed the
Municipal control room at the entrance of the City Hall.

So that they can realize that technology can truly improve their life!
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requests
2017

4.590

requests
2016

71%

were solved
(2016-2017)

57%

had to do with
city lights

60%

solved in less than 10 days
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Traffic lights’ control system; Smart parking
Municipal budget progress on our open data section

Water pipe network’s remote control system

Street light remote control system, through Cisco API’s (Kinetic)
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Parking Map

Lighting

Map View

Parking
Parking Occupancy

98%
OCCUPIED

|Otal Spots

Open Spots

T

Active Lots
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Environment

Policies
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Events
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Parking Sessions per month

Trikala Results — Parking

Sum of turnover

3500

3000

o 17.074 sessions (Jul '17 - Feb '18) oo =
> 83,3% avg occupancy (aprx 90% 1000
8:00am-8:00pm) -

o 4,3h avg duration RS
Occupancy per month

> 1.190 parking violations (150/month)

h | Average of avg_occupancy
- at Othonos, only 1 sensor -
84,25% 23 85%
8400%  83,21% '
82,00%
80,00%
78,00% 77,26%
76,00%
74,00%
72,00%
louA lav

Months ¥ time ~




1Y prOjECtiOn Parking Sessions per month

Sum of turnover

3500

Parking ., -
o occupancy (aprx 90% 8:00am-8:00pm) - =
-365-52*2-31 = 230 oom

o1euro:230*11=2,530 euros N .

Months ¥ time ~

0.5 euro: 1,265 euros

Occupancy per month

Average of avg_occupancy
86,00% 84,98%  85,03%

Violations o s 54,25% gy
82,00%
- 120-150 per month / per lot 0
78,00% 77,26%
11 * 135 * 20 euros = 29,700 euros 6005
74,00%
72,00%
louh lav

Months ¥ time ~



Smart Grid = vk &

New Trip F [ (rresih -~ L
ew Trip Forms Data Rl Miprge  Asposspos ra
T a i
Category Measurement Device ID Type Date % e . : ok
%Vouz : '
y Opg Ies
\Waste Managemsant 89.00 38-§1-03-30-38-2e-8c-05 Sensar 24082018 11:20:25 -
b - 1
\Waste Managemsant 82.00 a8-61-0a-30-38-33-71-05 Sensaor 24/082018 11:18:47 b :
E 3 Badl
\Waste Managemsent 37.00 38-§1-03-30-38-1=-6f-05 Sensar 247082018 11:17:43 | :\:I.
Waste Management 73.00 AB-G1-0A-30-38-32-T1-05  Sensor 24/05/2018 11:17:40
\Waste Managemsant a27.00 38-6§1-03-30-37-3b-Bb-01 Sensar 24082018 11:17:34
Water Mater 0.8 01-20-36-53 Meter 24/05/2018 11:14:52
Water Mater 0.85 01-20-36-52 eter 2400872018 11:11:57
\Waste Managemsant 86.00 38-G1-03-30-38-28-50-0b Sensar 247082018 11:08:10

100% 80.0%

Meters live Sensors live Gateways live

1722 095

Total -l"_.c-nEumpu'-:-a Daily consumption
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Citizen Self Service
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FINANCE CITY PLANNING

H T IR m

GOVERNANCE

ENVIRONMENT SOCIAL CARE EDUCATION CULTURE
ATHLETICS ENTERTAINMENT

Ern | 1oAS000HIa (5

I\ Nadeia (9 e > Mm“‘% N : ‘ Open Data @

. / Sy ~% ‘ : g x
@ ABAuoncs (3) é I | https://data.trikalacity.gr ==
=5 Npovoua (3) EI? Tuhlhoyikda Opyava

@‘% Woxaywyia (1)

fii daxuBépunon o€ Owovopia Sept. 2018: 67 datasets

ETikeETER Napouvoalovral ta curAoyikd opyava, ol cuveSpIATELS TOUE KAl ol aNo@AdoEls TO

ToToL Apyelav P on several formats (json,
ABELa Xphone geoJson, xml etc.)
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Long-lasting project

Sept. 2018:
more than 15 layers for

internal use
10 open layers for end users
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check
APP

Trikala

To Smart Trikala onoxw oA oToUs

noAiteg
Epya
20/00/2017 22:24

AMDROID AFF OH
... . P> Coogle play

MUNICIPALITY OF TRIKALA

ExdnAwoetg npara pou Karnyopia

TpikaAa Check App

BA\afeg oboctpwpatog xal nelodpopiwy

s3]
Afgioc Tpkralwy fewikd Altnua
Mouoikég MEpupes ot auli Tov Torradvn Anpotikn Aotuvoula
301062017
Doa/lbpreia: 21100
Tomobeoln: Movoelo Toirodvn Evnuepwnxd
HAEKTPOGW oGS

Koy Mépiava

Tra Tpikaia n ouditnon yia t Saxeipion Owovojuré

ANOPPLUPATWY
20/06/2017- 017072017

The city ... at the citizens’ hands!

Complaints registration

n
®
\
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News/Events/Points of Interest etc.
Online payments
Consultation

J

Available on the

App Store




Find
what you are looking

WHERE?

WHAT?

smarTrikala

s A PARKGENE - Free Parking App

ENVIRELECTRIC
e ' . PARKGURU Ltd Xdptec kat mhofynon * ok ok ok

>

* 12

Don't waste
time and money

Choose Save Discover
what you need. fFor later what you are interested in. the offers and hot spots in the area.

CATECORIES & HISTORY RESULTS

28/06/2017 1447 1000 Ok

Optics, Mame, Technology, > BERLIN
Reestaurants, Fast Food

o 28/06/2017
Clothes

Opticy
OPTICAL CENTER
R

w 21/07/2017 22:07

Auto, Parking, Music, Bars, hows
Oplics, Home, Technology : | Home
Varm) il B ACCESSORIES

Other apps!
Plision: volunteer management / market location
Parkguru: smart parking in the city

il looking fora
| narking spot.

RKGENE
kmart, fast
ffordable
hat brings
|arking to
inger tips!

Novel ones on the go with the use of open data ?b Google play

J

Available on the

App Store




“STEM kai Po MOTIKA
i LTA IXOAEIA TOY AHMOY TPIKKAIQN

KAION

SIS

We recently distributed
several STEM kits to all the |
public schools: *

55 Mindstorms Lego kits,
50 WeDo 2.0 Lego kits,

60 Arduino Starter kits

: and trained teachers in
¢ ‘ partnership with
WRO Hellas
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Skills

We launched the project
“Code Girls” in partnership &
with the US Embassy of &
Greece for high school girls ¢
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7echalem

Training Programs:
Techtalents school

Cisco Academy
Hellenic Open Source Lab
(ELLAK)

Campaigns
CrowdHackathon

CodeGirls
STEM
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The Smart Trikala project was
launched in 29/06/2017
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Walk in the city!

New LED street lighting
with diming sensors.
Smart parking
underground sensors
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Some

reporting

EXISTING INSTALLATION

PROPOSED SOLUTION

NATRIUM LIGHT LED LIGHT
— i
Lighting Picture = ‘:l:\ "‘)’ rr
Mpay paTtiki unoAoy Iopévn Katavaiw on ® o TIoTIKOU 287,5W 76,70 W
33.200 Lm
LED flow lighting source (Natrium Bulbe 250 W / 10600 Lm
PHILIPS)
D R 23.572 Lm 8900 Lm
(LOR=0,71) (LOR =0.84)
Bulbe Performance / LED Source 132Lm/W 138 Lm/W
Lighting Performance 82Lm/W 116 Lm/W
24.000hr >70.000hr
Life Duration ( 103(1;3:?3:1:;QT0 (L80, TM-21 @25°C)
Resistance to dust and water IP55 IP 66
Resistance to vandalism / impact IK 08 IK09
ccT 2000 K 4000 K
CRI 25 70
DALI Connection NO YES
A bility of autonomous operation on 5 Lighting Levels NO YES
Other certificates NO ENEC
Quality Certificate -- IS0 9001
Environmental Protection Certificate -- ISO 14001
Energy Consumption kWh/1000h 287,5 kWh 78 kWh
MEA SURED ENERGY CONSUMPTION kWh/1000h 287,50 76,70
ESTIMATED ENERGY CONSERVATION >70%
MEA SURED ENERGY CONSERVATION

73,32%




Emerging technologies!
Precise agriculture testing beds

loT network (LoRa)
The first Greek 5G pilot

AADOYZ "AEBANTAZI":839
5 2018
MT+0200
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Walk in the city!
Beacons for smart city tours.
You only need a physical web browser on your smartphone
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Walk in the city!
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Walk in the city!

CityMobi2 driverless buses
pilot project (FP7)
6 months

6 buses

1.490 itinerary
3.580 kilometers
12.138 passengers




Please contact me for more information.

lanthopo@teilar.gr
hitp://smart.irikalacity.gr

Thank you for your attention!

= hitp://de.teithessaly.gr/story/en-
US/T108/ANTHOPOULOS Leonidas_Associate Professor.ntml

https://scholar.google.gr/citationseuser=oh6zqcUAAAAJ&hI=el&oi=ao

https://www.researchgate.net/profile/Leonidas_Anthopoulos,
https://gr.linkedin.com/in/https://gr.linkedin.com/in/leonidasanthopoulos

\‘

Leenidas G, Anthopoulos

Understanding
Smart Cities:; A
Tool for Smart
Government or an
Industrial Trick?
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