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Nantes — Urban Platform

Services

Business Analytics Visualization and

Layer and Models Decision Support

Data UrbanMuncipal Databases
Layer

Data Ingest and Quality Checking

el e

To collect data, give access, ensure interoperability ,
through means of OpenAPI and OpenSource tech.
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mySMARTLife’s data:
« Assets owned by Nantes Métropole.

o UCL. Pub.facilities electricity consumption

E

+defindion:

o UC2. Smartlighing o =

o UCS. Charging stations

o UC4. Heating network

o Nearly 100 KPIs on other actions

uuuuuuu

This project has received funding from the European Union's Horizon 2020 SMART
research and innovation programme under grant agreement No 731297. Li fe
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Nantes — Urban Platform

Data publishers / APlIs :

Data types / KPI types :
Standardized datasets :
Data model exposed :
Observations points :
Observations collected :

Services ;

Urban Platform — Annex: general sensor data dashboard

Dashboard applicable to sil
data with number-like
measurement.

5/9

Urban Platform — Annex: monitoring

17 157
6
1 = Sensorthings I
>800 s
>33 millions (APIs)
>280 millions (DS-lab)
12 dashboards
4 webapps

KPI ontology & modelling
{x*05 kP on 22082020)
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Urban Platform — Annex: Interoperability example

Same dashboard

- Connects to Nantes
- Connects to Hamburg 5 * 4

Direct users (closed data) : Nantes Métropole
IMT Atlantique e

This project has received funding from the European Union's Horizon 2020

research and innovation programme under grant agreement No 731297.

Urban Platform — Annex: charging stations data dashboard (demo)

Energy delivered per
charging session.
Weekly consolidation.
Number of different users
during the month

il

Sum for selected charging
I Corbourert praz |

points.
Dsta since 01/01/2018.
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The researchers can work
within the urban platform via
internat
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Nantes — Urban Platform

Return of experience

« Very few existing supervisors provide standardized APIs. Connectors

are required. Graphical ETL: OK for transformation, KO for complex
processing and checking.

- Data governance can be achieved before the actual business use
cases are identify.

SMART

« Data volumetry should be defined as a requirement. Life
« Simple specific model VS complex all-purpose ontologic standard?

» Digital costs are not proportionate to the amount of |OT.

A
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This project has received funding from the European Union's Horizon 2020 SBX ART
research and innovation programme under grant agreement No 731297. Li fe




Urban Platform — Annex: login and home pages

88 MSL Accueil - M kBB # O Ousshn Q C -
‘ mySMARTLife
‘Smart Transition of EU cities towards a new concept of smart Life and Economy
my
SMART Bienvenue sur le tableau de bord de la plate-forme de données du démosite de Nantes Métropole.
Life Welcome to the urban platform's dashboard of Nantes Métropole demosite.
Plate-forme Urbaine de Données
Nantes Métropole
Cas dusage / Use cases Exploitation / Maintenance
= - MsLoun coc /| % PUDExplot-Comptages
T Tepio
MSL CU#1 Elec consumption vs temperature & PUD Explott - Data flow analysis &
o o o ettt MSL CUK1 MEPS / mois - PUD Exploit - Params
MSL CU#3 Charging Stations Dats & PUD Exploit - ST Model 3
MSL CU#3 Charging Stations KPis & PUD Exploit - ST 0BS -3
MSLCUS4 Observations @ PUDExplot- S desjobs
PUD Cusx Monitoring/ Intervention o

PUD CU#X Monitoring / KP1

PUD CU#x Observations *

PUD CUx Referentiol

3

faccord de subvention n* 731297.

Information on EU funding

A

This praject has recsivesd funding from the Eurapean Union's Harizon 2020
research and innovation programme under grant agreemeant Mo 71287, ;EART
Life




Urban Platform — Annex: general sensor data dashboard

Dashboard applicable to all | , | e SN
data with number-like 7 .

This praject has recsivesd lunding from the Ewrapran Union's Harizon 2020 ‘h
research and innovation progra under grant agreemant Mo T328T.
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Urban Platform — Annex: charging stations data dashboard (demo)
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3 Charging Stations
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Energy delivered per
charging session.
Weekly consolidation.

Number of different users
during the month.

Sum for selected charging
points.
Data since 01/01/2018.

This praject has recsivesd funding from the Eurapean Union's Harizon 2020
research and innovation programme under grant agreemeant Mo 71287,

g

B8 MSL CU#3 Charging Stations Data - mr %2 # O Olastoyeas Q & -
Source PUDSTIN*  THNAME | = Dashboards
Ij Selected (1) Charging energy delivered (kWh)
200 12K
— total
=
- = FRAPOTE44109°C*1*2 136
+POTH A+
& FRIPOT*EA4100%AMT"1 FRPOT*EA4109*A*1*5 1.523K
[T) FRPOT*E44100%A%1%2 oK ————— p—
150 [ FR*POT*E44109*A*173 = FRPOTVEA4109*A*1*3 1239K
[ FRPOT*E44109°A%1"2 200 = FR*POT*EA41094A*24] 5793K
) FRePOT*EA4100%A%1"S = FR*POT*E44109C*2*1 548
- - FR*POT*EA4109*C*1*1 104
= [[] FR*PO1*E44109"A%2%1 £
& 100 - 600 2w FRUPOTVE441094B4141 2.396K
g [ FR*POT*E44100°B*1*1 3
2 wm FRAPOT'EA4109*A*1*4 H
I:\ FR*POT*E44109*B*1*2  FRAPOTEA4109%A% 1] 1.689K
= 400
|| FR*PO1*E44109*B*1*3 = FR'POT*E44109*B*1"2 3.050K
50 [] FR*PO1*E44109°B*1*4 - FRUPOT*E44109*B*1°4 2148K
[ FR*PO1"E44109°B*1*5 | 200 O AR L
; » e I | - FRAPOTAEA41094A*142 0
| | f ||'|| ] | == FR'POT*EA4109*B*2%1 690
AR ILSTOR IR PO
o . . o == FR*POTE44109°E*1*7 517
201811 20191 20133 20155 20187 20199 201911 20201 20203 20205 20207 20209
Number of distincts users
200 vy
= FRPOT*E44109%A*T*1 5.10
Confinement period s o
150 FR*PO1*E44109*A*1*3 3n
- FRPOTE44100°AT*E 562
= FRAPOT*E44109°A*1*5 495
100 - FR*POT*E44109*A*2%1 729
- FR*POT*E44109*B*1*1 364
|= - FRAPOT'E44109'B* 12 483
[ | - FRAPOTE44109*B*1*3 374
50 S
1 : } : % | = FROPOT'E44109'B*1*4 4.09
L i I e - FR*POT*E44109*B*1*5 194
] |
| —— | - FR*POT*E44109*C*1"1 267
o 4] . Cois
201811 20131 20193 20195 20137 20199 201911 20201 20203 20205 20207 20209 = RS £

New charging stations
deployed
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Urban Platform — Annex: custom KPIs for charging stations

88 General / MSL CU#3 Charging Stations KPIs ¥% o8

Source | PUD.STIN ~ EVSE (charging point) | All ~
Q MOCh26A : Distinct users / past 12 months MOCh20 : Charges / past 12 months MOCh17 : Total energy delivered / past 12 months
+ 250 8 MWh
200 & MWwh
oo
oo 150
4 Mwh
@ 100
50 2 Mwh
fa 0 0 kwh ==
2018 2019 2020 2021 2022 2018 2019 2020 2021 2022 2018 2019 2020 2021 2022
@ cument CcHTent cument
= value FR*POT*E44109*A*1*1 88 = value FR*POT*E44109*A*1*1 160 = value FR*POT*E44109*A*1*1 1.82 MWh
value FR*POT*E44109*A*1*2 99 value FR*PO1*E44109*A*1*2 166 value FR*POT*E44109*A*1*2 1.50 MWh
MOCh24 : Average occupancy duration MOCh23 : Total occupation duration / past 12 month... MOCh21 : Total operating / past 12 months (hour)
1.04 day § : 6,000 2K
. - 20 hour Fé 4 1.50 K
arging stations -
1K
-f- KP I 10 hour 2,000
500
SpPeCIIC S. show _
0 hour — - 0 =
2018 2019 2020 2018 2019 2020 2021 2022 2018 2019 2020 2021 2022
CcHTent cument
= value FR*POT*E44109*A*1*1 12.4 hour = value FR*POT*E44109*A*1*1 1,979 = value FR*POT*E44109*A*1*1 511
value FR*POT*E44109*A*1*2 9.22 hour value FR*PO1*E44109*A*1*2 1,530 value FR*POT*E44109*A*1*2 412

EVSE KPIs (average and total)

Time ~ MOCh24 Avg.occup.dur.  MOCh20 Tot.nb charges  Charg.capacity MOCh17 Tot.energy.delivered  MOCh23 Tot.occ.dur (hr)} MOCh25 Avg.oper.time ratio

2022-03 12.7 hour 1,434,964 - 20.02 GWh 18,341,544 38.0%
2022-04 12.6 hour 1,543,666 920.00 kW 21.48 GWh 19,539,072 37.7%
. 2022-05 12.6 hour 1,636,142 920.00 kW 22.90 GWh 20,655,714 37.6%

This praject has recsivesd funding from the Eurapean Union's Harizon 2020
research and innovation programme under grant agreemeant Mo 71287,

) Last 5years ~ &
= Dashboards
Total charging capacity

1MW

reTIEtIeRY
750 kW

A S L S
500 kw
-_e
250 kW
D
ow
2018 2019 2020 2021 2022
current
== value NANTES_METROPOLE_MSL 920 kw
MOCh25 : Operating time ratio
150%
100%
50% = o=
S
=
0% -
2018 2019 2020 2021 2022
current
= value FR*PO1*E44109*A*1*1 35.6%
value FR*POT*E44109*A*1*2 35.2%
<

MOCh21 Tot.opertime (hr) MOCh26A Avg.nb of users

4,927,665 426 ~
5,201,063 46.0
5,476,039 499

W
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Urban Platform — Annex: monitoring

nip.io +IND @ S & Nt
{ 88 pbUD CU#X Monitoring / KPI - il Sl o4 i 0 ¢ (déc.15201908:47:50t0avr. 2, 2020 11:49:03 3 Q@ & ~
. Source PUDST_IN~ Intervention  Intervention : Albert Londres KPl  All~ = Dashboards
&
KPI ontology & modelling
a
2 2/ /2 2 as Intervention : Albert Londres CUX_KPI_LENO1_THER_ENER_CONS_M 2019-12-31 14,98 W-hr/m*2 -
X105 KP I On 06 O O {'; 50000 Intervention : Albert Londres CUX_KPI_ENO1_THER_ENER_CONS_M 2020-01-31 17,06 W-hr/m*2
a Intervention : Albert Londres CUX_KPI_ENO1_THER_ENER_CONS_M 2020-02-29 12,77 W-hr/m*2
: 40000 Intervention : Albert Londres CUX_KPI_ENO1_total_M 2019-12-31 45070,57 kwh
# Intervention : Albert Londres CUX_KPI_ENO1_total_M 2020-01-31 51329,61 kwWh
Pillar KPI id KPI description KPI unit
- - - E‘ 30000 = Intervention : Albert Londres CUX_KPI_ENO1_total_M 2020-02-29 38 401,58 kwh
Energy ENO2_tota Electrical energy consumption kwh H £
Energy ENO4_tota! Annual energy consumption kwh = = Intervention : Albert Londres CUX_KPI_ENOZ_ELEC_ENER_CONS_M 2019-12-31 ] W-hr/m*2
Energy ENOG_tota Energy use for heating kwh
Energy ENO7_tota Energy use for DHW KWh Intervention : Albert Londres CUX_KPI_ENO2_ELEC_ENER_CONS_M 2020-01-31 1] W-hr/m*2
ENOS8_tota Energy use for lighting kwh 20000
ENO9_total  iEnergy use for cooling kwh Intervention : Albert Londres CUX_KPI_ENO2_ELEC_ENER_CONS_M 2020-02-29 0 W-hr/m*2
EN13 total  Total renewable thermal energy production kwh
EN14_tota) Total renewable electrical energy production kwh Intervention : Albert Londres CUX_KPI_ENO2_total_M 2019-12-31 1] kWh
EN15_total  iTotal renewable energy production kWh 10000
EN19 _tota Primary thermal energy consumption kwh Intervention : Albert Londres CUX_KPI_ENO2_total_M 2020-01-31 ] kwh
EN20 tota Primary electrical energy consumption kwh
EN21 total  Total primary energy consumption kwh Intervention : Albert Londres CUX_KPI_ENO2_total_ M 2020-02-29 0 kWh
EN23_tota Total primary energy consumption related to heating kwh 0
EN28_tota Total greenhouse gas emissions (thermal) kg 12116 n 116 2n 215 n 316 4n Intervention : Albert Londres CUX_KPI_ENO4_ANUAL_ENER_CONS M 2019-12-31 14,98 W-hr/m*2
EN29 tota Total greenhouse gas emissions (electrical) kg min max avg
EN30_tota Total greenhouse gas emissions (lighting) kg Intervention : Albert Londres CUX_KPI_ENO4_ANUAL_ENER_CONS_M 2020-01-31 17,06 W-hr/m*2
EN31 tota Total greenhouse gas emissions kg e O e 0 ! 0
CU3_KPI_EPY Energie fournie par an (ENERGY DELIVERED PER YEAR) kwh CUX_KPI_ENDT_THER_ENER_CONS M 13 17 15 Intervention : Albert Londres CUX_KPI_ENO4_ANUAL_ENER_CONS_M 2020-02-29 12,77 W-hr/m*2
CU3 KPI CPY ;Charges/ past 12 months # (number)
CUZ KPI OPY Total operating / past 12 months h U R L 2 N 3 Intervention : Albert Londres CUX_KPI_ENO4_total M 2019-12:31 4507057  kWh
CU3 KPI OPY :Total occupancy duration / past 12 months h == CUX_KPI_EN19_total_M 38402 51330 44934
CU3 KPI_AOC ;Average occupancy duration h Intervention : Albert Londres CUX_KPI_ENO4_total_M 2020-01-31 51329,61 KWh
CU3 KPI UPY Distinct users / past 12 months # (number) = CUX_KP1_EN31_total M i UL Sz P - - .
CU3 KPI_CCA Total charging capacity kw = CUX_KPI_ENO7_total M 5304 12402 9367 Intervention : Albert Londres CUX_KPI_ENO4_total_M 2020-02-29 38401,58 kWh
CU3 KPI OTR ;Operating time ratio %
M1 Annual number of passengers (or users) # (number) o ERUHIEAREEIE TS USEREEL AL = w . Intervention : Albert Londres CUX_KPI_ENO6_ENER_USE_HEAT_M 2019-12-31 1322 W-hr/m*2
M2 Annual number of passengers.km # (number) / km = CUX_KPI_EN28_total_M 7872 10522 9211
mi ﬁ:iﬁiz:ﬂ"&iiﬂg:ESE"R“ per working day :::::E;;/”EV R AR e LR L a i G Intervention : Albert Londres CUX_KPI_ENO6_ENER_USE_HEAT_M 2020-01-31 13,61 whr/m2
M5 Annual distance travelled km
M6 Average distance travelled by trip km / trip
M7 Availability rate of e-buses %
M8 Percentage of e-buses acquired that are equipped for data 1%
M3 Annual energy consumption kwh
M10 Annual energy consumption per annual distance travelled kWh / km
M11 Annual energy consumption per passenger.km B U'E"u
M1z Annual energy consumption per trip kwh [ trip UL
M13 Annual egCO2 emissions saved t
M14 Number of incidents and trafic accidents where the shuttle # (number) 1 1
Vi INumberof heaw duty (D vehiclscompaibe chaging 8 umbar Ontology integrated into KPIs values

This praject has recsivesd funding from the Eurapean Union's Harizon 2020

research and innovation programme under grant agreemeant Mo 71287,

the Urban Platform
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Urban Platform — Annex: Interoperability example

{3 PUD Test Interoperability - THI X+

< c @ © nipio

88 General / PUD Test Interoperability - THINGS s =

Sensorthings API | ST Hamhurg v Thing type Result offset 0~ = Dashboards
Q All
E-Ladestation ings + ‘
+ name iption Fahrradver coordinates properties Busu
Hamburg -
Verkehrszihlistelle 0201981  Verkehrszahlstelle d :s Streckenver.. [9.991162,53.666126] {'assetiD"'0201981" keyw... " 4 umi
EE Infrarotdetektor
erkehr 0201982  Verkehrszahlstell s [9.991158,53.665946] {'assetiD"'0201982" keyw...

I,.1 Dithmarich
S al I l e d aS b O a rd @ rerkehr 0202980 er d zur Zahlu... des Streckenver.. [9.991413,53.508788] {'assetlD":"0202980" keyw... e
Bad Sedat

) Verkehrszihistelle 0202081 Verkehrszahlstelle zur Zahlu... Mittelpunkt des Streckenver... [9.991415,53.598878] {'assetiD"'0202981" keyw... an
& erkenr 0202982 Verkehrszahlstelle zur Zahlu des [9.991411,53.598698] {'assetiD"'0202982" keyW... N ) )
o] rerkehr 0203910 Ver i zur zahly des Streckenver... [0.900144,53.635887] {assetiD"'0203010" keyw... = Juact erstedt e

Verkehrszahlstelle 0203911 Verkehrszahlstelle zur Zshlu.. Mittelpunkt des Streckenver.. [9.900037,53.635825]

{'assetlD"'0203011" keyw...

« (Connects to Nantes

13 PUD Test Interoperability - THI X =+ X g

< ¢ @ 0 a nipio, : 5
:

88 General / PUD Test Interoperability - THINGS ¢ <

This praject has recsivesd funding from the Eurapean Union's Harizon 2020 @
research and innovation programme under grant agreemeant Mo 71287,

« Connects to Hambur "R, =0T
sensorthings AP | ST NANTES (EXPO/OUT) + Thing type Resultoffset | 0 v = Dashboards

Leaflet | © OpenStreetitap @ CartoDB

Al
Q EVSE Sy
+ name description MSL_INTERVENTION cordinates properties +
NANTES_METROPOLE_MSL . o - ~ -

EE 14200289294702 ‘Compteur 14200289294702 PRM ENEDIS 1.587013,47.230222] {'type”"PRM ENEDIS"nml...

14200434012598 ‘Compteur 14200434012598 1.599895,47.220515] {'type""PRM ENEDIS""nmL... Pong v
@ 14200723417920 Compteur 14200723417920 , PLACE PIRMIL 44200 [1.542613,47.197167] {'type"PRM ENEDIS" .. 4
Q 14201447037175 Compteur 14201447037175 , ROUTE DE VERTOU 44200 [-1.52818,47.186753] {'type”"PRM ENEDIS"nml...
@ 14202604863530 Compteur 14202604863530 , 2 B AVENUE DE CHEVERN..  [1.509963,47.241835] {'type”"PRM ENEDIS" /.. Lealet | @ OpenSireetiap @ CartoDs
s 14203039018264 Compteur 14203039018264 , 19 RUE CORENTIN BOURV...  [1.521254,47.227507] {'type"PRM ENEDIS" .. =

14207235683696 Compteur 14207235683606 , ROUTE DE VANNES 44800  [-1.500883,47.243682] {'type""PRM ENEDIS"/nml.. Salhely Je Monei

1420723580506 Compteur 142072356800506 , RUE DE LA RIVIERE 44640 [1.724428,47.198307] {'type""PRM ENEDIS"/nmL..

1420824878543 Compteur 14208248785443 , 8 QUAI HOCHE 44200 [11.551457,47.206774] {'type""PRM ENEDIS” ... A !

14209117105810 ‘Compteur 14209117105810 , 30 AVENUE CHARLES DE G... [-1.604034,47.259291] {'type""PRM ENEDIS"'nmL...

14209406541425 Compteur 14209406541425 , 98 AVENUE CHARLES DEG.. [1.604379,47.25857] {'type""PRM ENEDIS" ..

1420969507461 Compteur 1420960607461, 24 RUE DE LA GAUDINIERE... [1.602796,47.24717] {'type"PRM ENEDIS" ... e

14209696082757 ‘Compteur 14209696082757 , 1 CHEMIN DE LA VASERIE .. [-1.587494,47.187119] {'type""PRM ENEDIS"'nm...

14212734961025 Compteur 14212734961025 , BOULEVARD FRANCOIS BL... [1.533015,47.204656] {'type""PRM ENEDIS" ..

14213458639858 ‘Compteur 14213458639858 125 RUE ARISTIDE BRIAND [-1.545687,47.183335] {'type”"PRM ENEDIS"nml... E

4214326856817 Compteur 14214326856817 , 5 BOULEVARD JEAN XXIll . [1.584331,47.225728] {'type”"PRM ENEDIS" /..

14214616487940 Compteur 14214616487940 , RUE DE LA GRANDE OUCH... [1.529609,47.22833] {'type"PRM ENEDIS" ..

14214761106060 ‘Compteur 14214761106060 , 2 AVENUE DE LA JEUNESS. [-1.592276,47.244887] {'type”"PRM ENEDIS"nml...

1421505044802 Compteur 1421505044802, ROUTE DE VANNES 44700 [1.611106,47.249002] {'type""PRM ENEDIS"/nm..
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The researchers can work
within the urban platform via
internet.

No raw data transfer needed.
Less energy consumption.

Data isolation necessary.

This praject has recsived funding from the Eurapean Union's Harizan 203
research and innovation ramme undar grant agraemant Mo 731287,
prea arantaa ﬁ:‘l | mysmartlife_imt@DSs... | L mysmartlife_imt@Ds... I'ﬂ. JupyterLab — Mozill...

x mysmartlife imt@DS3: ~ —

Urban Platform — Annex: Datascience virtual desktop

B x2G0-mysmartlife_imt-51-1617958441_stDMATE_dp32@DS3
m Applications Emplacements Systéme u@

mysmartlife_imt@DS3 (10.0.0.3) - byobu

— O x
J@ ven. 9 avril, 11:01

Edit View Search Terminal Help

8 x hon37_pyspark) mysmartlife imt@ps3:-~$
1 20

rwxr-x 5 mysmartlife_imt mysmartlife 4096 mars 31 17:33 ./
Bir-xr-x 22 mysmartlife_imt mysmartlife 4096 avril 9 18:58 ../
rwxr-x 3 mysmartlife_imt mysmartlife 4896 mars 25 20:59 y=2019/
r-xr-x 14 mysmartlife_imt mysmartlife 4096 mars 31 17:33 y=2020/
r-xr-x 4 mysmartltfe 'I_I"1t mysmartltfe 4096 mars 31 17:33 y=2021/

140

i Jup terLah —M a Flrefnx

€_

11 msl_cu4 data.csv/

— JupyterLab Xl
c o @ | D localhost:8889/lab/tree/msl_cus_sample_0.ipynb B | - b4 W @ & =
File Edit View Run Kemel Tabs Seitings Help I

" msl_cud_sample_0.ipynb X o¢ 6

B + X0 0 » ®m C » Code w Python3 O

w [

' .
Lecture de I'ensemble des CSV (les données ne sont pas encore I
effectivement lues)
spdf = spark.read.csv{' /home/mysmartlife imt/msl_cud data.csv', sep=';', header=True}
spdf.show()
# Les données ne sont pas affichées dans un ordre particulier.
# Hormis y, ym, ymd, les colonnes sont au format texte car aucun schéma n'a été précisé a la lecture
F-mmmmmmn FRp - fmmmmmemmmmcamaanaaaa Foemmmemesemeemaa—aaa Fommmmman B Hmmmmmmaa +
|point_id]|job_id| datetime| value| classif| vl ym| ymd |
+---=--=--- +------ B e B e R e R +
| 1119338| 13784|2020-12-08 00:00:...| 98.90999603271484| HN_TCPD|2020|202012|20201208|
| 1119331| 13784)2020-12-08 00:00:...| 74.58999633789062| HN_TCPR|2020|202012|20201208|
| 1119336| 13784|2020-12-08 €0:00:...| 15.9|HN_DEBI2|2028|202012|20201208|
| 1119786| 13784)2020-12-08 00:00:...| 4.900029182434082| HN_TEXT|2020|202012|20201208|
| 1119789| 13784|2020-12-08 @0:00:...| 60.04999923706055] HN_TCPD|2020|202012|20201208|
| 1119796| 13784]|2020-12-88 00:00:...| 57.90999984741211] HN_TCPR|2020|202012|20201208|
| 1119795| 13784|2020-12-08 ©0:00:...|0.026000000000000004 | HN_DEBIZ|2028|202012|20201208|
| 1119999| 13784|2020-12-88 00:00:...| 533.7000122070312|HN_DEBI2|2020|202012|20201208|
| 11200803| 13784]2020-12-08 €0:00:...]| 516.5999755859375|HN DEBIZ2|2026|202012|20201208]
Simple 0 E 1 {i} Python 3 | Idle Mode: Command @ Ln1,Col1 msl_cud _sample 0.ipynb




AROGA/Shutterstock.com

Thank you for your
attention!

Crowd of anonymous peop' street: '

Daniel Atlan
daniel.atlan@equans.com

www.mysmartlife.eu
" ] @mySMARTLife_eu
1 [ mysmARTLife Project
. @ mySMARTLife EU

m
This project has received funding from the European Union's Horizon 2020 SBX ART

search and innovation programme under grant agreement No 731297. Li f e
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