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This is my father, Jan Piersma (1930-2016).

He owned a car repair store for almost 50 years. He had no computer system
for inventory, no cash register and no customer relations system. When asked
for a spare part from a motor block Vauxhall model 1972 he would immediately
respond, “Second aisle left, top shelf, next to the model 1968."

He based his business decisions on knowledge and insight: “Do not take in the
Toyota models for spare parts, but do so take them for the Volkswagen; they
always break.”

He memorized it all. Now, the digital society is here,
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DIGITALSOCIETY IS HERE

T Tele-vision, tele-phone Anywhere
: E-business, E-commerce Anytime anywhere
IJ I-Pad I-Phone Anytime Anywhere Individual

Ballon, 2016
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COMPUTER POWER
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6.1

[r—
2.8

2012 | 2014

|| data in million Petabyte

21.6

10.9

2016

2018 2020

401

2012

Only 0.5% of the digital universe
is actually analysed

23% of the digital universe might be
valuable if analysed

Lack of skill
Budget constraints
Organisational cult
Ethical issues

ure
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Internet of Things & Connected Devices

S MORE FROM
.~ YOURRUN

Sensing and momtormg data
Providing Extracting
connected meaningful
Apps information
Uil
Enhancmg the user experience

Connected Solutions
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CLOUD ENVIRONMENT

FF

Scale out : Run your solutions on several servers .

Scale up : Run your solutions on bigger server,
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DEVELOPING A CITY BRAIN

How can we use data & computational power in urban environments?
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e | better stop the car!

¢ The traffic light | am driving
towards has turned red

* South facing traffic light on
corner of Pitt and George
Streets has turned red

® Red, 192.234.235.245.678,
v2.0

© 2041 Angus NcDonald
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https://thedatalab.com/
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Urban Computing

Service Providing
Improve urban planning, Ease Traffic Congestion, Save Encergy, Reduce Air =
Pollution, ..

Urban Data Analytics
Data Miming, Machine Learmning, Visualization

1

Urban Data Management
Spatio-Temporal Index, Stream, Trajectory, and Graph Data Management..

f
L N N N N X 1SN

Human . Air  Meteorolo  Social >
mobility M€ Ounlity gy Modia o5 Networks

Road POIs

Urban Sensing & Data Acquisition
Participatory Sensing, Crowd Sensing. Mobile Sensing

4 + - - + - . B B

Fig. 2. General framework of urban computing.

(Zheng, Capra, Wolfson, Yang, 2014)
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DATA MANAGEMENT

Service Providing
Improve urban planning, Ease Traffic Congestion, Save Encrgy, Reduce Air =
Pollution, ..

1

Urban Data Analytics
Data Miming, Machine Leaming, Visualization

1

Urban Data Management
Spatio-Temporal Index, Stream, ijcclmy. and Graph Data Management..

......99

Human Air Metcorolo  Social Road
Encrgy POlIs
| _mobility Trasme Quality Ry Media “TBY Networks

Urban Sensing & Data Acquisition
Participatory Sensing, Crowd Sensing. Mobile Sensing

T T Y . S
'

Fig. 2. General framework of urban computing.
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DATA IN A SMART CITY

CITIZEN EMPOWERMENT TOOLS
TOOLS PER STADSDEEL
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CITIZENS DATA LAB

Participatory Mapping

Community Empowerment

— Ty .".,“.J;.--' I 4 (‘

Data Awareness
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OPEN DATA AMSTERDAM

b} ® @ https;//maps.amsterdam.nl/?LANG=en

Aan de slag

Tew e

ammeias  City Data
% ty
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M"“ o
e °
g.“li ~""u'ﬁ .‘.“."'.‘_ ,
R et

Data op de kaart

£ Verkeer en infrastructuur * Openbare ruimte en groen

& Toerisme en cultuur My Stedalijke ontwikkeling

.' Geografie O Zorg en welzijn
ﬂ" Bevolking ’ Energie
Datasetcatalogus

Vestigingentabel

Adoption of benches in the The primeval gulch
1 Vondelpark

Local elections 2018 - result Public toilets
per polling station Zaanstad

| T .*o 2

LTy v s\

A X Lo ° N4

bl e Yot

L " % . e

e . * {

Rl Y

' ]
b 0l

Safety in Zuid 2014-2018 Solar panels

\ CVL_

90% e+ @ v Q dataamsterdam =

( - !
L N et

Local elections 2018 - result
per polling station

~

Plusnetworks and
mainnetworks infrastructure

Y J

Maps Amsterdam

Welcome at the interactive
maps site maps.amsterdam.nl
of the City of Amsterdam.
This website contains a lot of
interactive theme maps and
open geo data from the
spatial sector of the City of
Amsterdam

Follow maps on ~ Twitter or
like our * Facebook-page to
stay informed of new maps on
this site.

City Data

Amsterdam City Data is the
central dataportal of the City
of Amsterdam. There you will
find more datasets to visualize
on a map.

Go to * data.amsterdam.nl
for more information.

In the near future, we are
working to integrate both
municipal platforms

in ©
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Amsterdam Data Exchange (AMDEX)

Data production /
owners / users

. Data Services/

//@ i PrOdUCtS
1

Data storage
provision

\ — —

Amsterdam Data Exchange
Facilitating the Digital Market Place
(infrastructure & legal arrangements)
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CITY BRAIN # DATA

CITY BRAIN infrastructure
CITY BRAIN services
Inclusive

Top Down and Bottom Up
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FACT

“Rather than to avoid the use of data altogether, we strongly believe that data science
techniques, infrastructures and approaches need be made responsible by design”

Van der Aalst , Bichler Heinzl 2017

Fair
Accurate
Confidential
Transparant
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URBAN TECHNOLOGY

SOLUTIONS FOR SUSTAINABLE, LIVEABLE AND CONNECTED CITIES

B -
~ - ") - -
o~
4 ’;
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UNDERGROUND WASTE CONTAINERS

X Gemeenta
X Amsterdam
X Ocnt

RESTAFVAL =

Lrwd eets licatie

Ruyschstraat /
Wibautstraat

Weesperzijde

Studentenhuisvesting

Op minder dan 125 meta)

afstand

|||~—w-m-xu:mu*c‘

https://restafval-amsterdam-oost.shinyapps.io/dashboard/



https://restafval-amsterdam-oost.shinyapps.io/dashboard/
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Data driven household waste collection

ﬁ Oostelijk Havengebied

[P T ——— e i ey Y ———

Predicting container fill rates ,_
Optimize container locations (glass, paper, waste)
Data driven garbage collection planning




% Hogeschool van Amsterdam

URBAN MOBILITY
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Logistic profiles SHOPPING STREETS

Zc-eburgerd')“ —
A®
o“\‘p
3 7 @-‘ P . Horeca
'I‘ ’
» \ A
el " shop
W ;

W horeca

| 100% }
90% |
80% |
70% }
60% |
50% |
40% |
30% }
20% |
10%

0%

89% 35%
6%
53%
7%
— 4% ”'»—_—6% : . °__6%
Waste Food Non-Food
Garbage .
Truck B Truck B Delivery Bus
Car Cargo Bike

Stadslogistiek in beeld profiel Oude Pijp, Ploos van Amstel, Balm 2016
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Urban analytics

Service Providing
Improve urban planning, Ease Traffic Congestion, Save Encrgy, Reduce Air =
Pollution, ..

Urban Data Analytics
Data Mining, Machine Leaming, Visualization

1

Urban Data Management
Spatio-Temporal Index, Stream, Ttajcclmy and Graph Data Management..

.......9

Human Air Meteorolo  Social Road

| mobility Trafiio Quuality By Media Networks

Urban Sensing & Data Acquisition
Participatory Sensing, Crowd Sensing. Mobile Sensing

Encrgy

’y . 4 - - N + B -

Fig. 2. General framework of urban computing.
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Optimization
Decision

Time Series S

Predictive
models

Prescriptive
Analysis

Predictive
Analysis

How can we
make it happen?

Diagnostic
What will

happen?

Analysis

Descriptive
Analysis Why did it
happen?

What
happened?

Difficulty

Gartner.com
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44

Essent

o 14:23

time

18 04-2012
18—04—2012
23:20:55
23:35:18

Charging time [(RFE]

Parameter _[Example —[Explanation

(¢ F1¢- 0513188 Admiralengracht  Adress of the charge point

Owner of the charge point

Owner of the used
charging card

ZIP code of the area of the
charge point
Charged energy [kWh]

Time the car was
connected

Date the session started
Date the session ended
Time the session started
Time the session ended

Time the car is actually
charging

RFID code of a charging
card

ENERGY Charging electric vehicles

Anonymous data about charge sessions is collected since 2012

RFID

Charge point address

Charge volume

Connection time
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NOTE:
Amsterdam Zuid: Has the highest density of charge poles in the WORLD!

K Gemeente
Amsterdam
X zuia
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2014 Electric Taxi Tender Schiphol
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DATA MINING

Value

24

20

16

12

Connectiontime

trs

. Taxi’s, visitors & car sharii-

0:00 4:00 8:00 12:00 16:00 20:00 23:59
Start chargingtime
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DATA MINING

Unsupervised clustering Charge Poles

blue
orange
green

red
purple

brown

s ,
L » J =3
AMawin - ==
. =g
gy e e
flculty

day
mixed
night
mixed

day

commuters
multiple users
home users
taxi
multiple users

unused poles
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Suncay

Satutday

Triday

Thursday

Wieddtaday

Tuesdwy

Monilay
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INNOVATIONS s===

Difficulty

VEHICLE 2 GRID

Efficient

Building
Systoms ~_ e SMART CHARGING

Utility
Communications
Internet -
Consumer Portal
\_a\mi Building EMS ,
Advanced |
Distri :
Dynamic o::ra?:\g \
Systems 4 | - P
Control }\pﬁ/ Plug-n
Hybrids

Distributed . <4
" Data Generation =
Management and Storage “\_
(from the GridWise Alliance)
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STATE OF THE ART
URBAN ANALYTICS 4 SMART CITIES

Optimization
Decision

Time Series Support

Predictive

models
Prescriptive
@ Analysis

Predictive
Sl How can we
make it happen?

What will
happen?

Dlagnostlc
Analy5|s

Value

Descrlptlve

AnaIy5|s Why did it
happen?

\

What
happened?

Difficulty

Established practice Academic / Pilots
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TAKE AWAYS

Data driven city services are just beginning

Techniques for Data Analysis are there -> applications are not

Data Is often not available to the right people

Business processes (& people) need to adopt digital transformation to
become data driven
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CITY BRAIN: SETTING THE AGENDA

ACADEMIC RESEARCH 2 CITY SERVICES

DATA & TECH 2 CITY SERVICES

UNDERSTANDING
DRIVERS OF CITY SERVICES
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PREVENT traffic accidents in Wibautstraat

\ CVL_

' Jaywalkers?
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Model the impact of knowledge mile parc
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CITY BRAIN: SETTING THE AGENDA

ACADEMIC RESEARCH 2 CITY SERVICES

DATA & TECH 2 CITY SERVICES

UNDERSTANDING
DRIVERS OF CITY SERVICES
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USING CAMERA RECOGNITION MODELS FOR ©*
SHOPPING STREETS DELIVERIES
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HOW MANY PEOPLE ARE HERE?

A Maps / Wireless Maps / Site Maps { New! )

wi {320 RE-BC | de verdsping 4 4 5GHz * None = Recompute Refresh Q 5 ! Edit Data Charts Segm

- «
Accass Points (20)
B02.11 Togs
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Regue Client
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CITY BRAIN: SETTING THE AGENDA

ACADEMIC RESEARCH 2 CITY SERVICES

DATA & TECH 2 CITY SERVICES

UNDERSTANDING
DRIVERS OF CITY SERVICES
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How can data help the energy transition?

Solar Production Household Consumption
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0 0
1 357 911131517192123 1 3 57 9 11131517 1921 23

Hour of the day Hour of the day
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HOW DO CITY SERVICES SCALE WITH SIZE?

results from Bettencourt er al. (1)

\ CWL_
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Bettencourt LMA, Lobo J, Helbing D, Kiihnert C, West GB. 2007 Growth, innovation, scaling, and the pace of life in cities. Proc. Natl Acad. Sci.
USA 104, 7301-7306.


http://rsif.royalsocietypublishing.org/content/12/102/20140745.e-letters#xref-ref-14-1
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RESEARCH

QUESTIONS

(@

CASES IN CASES IN

MOBILITY LIVABILITY

ACTIONABLE IMPACT

RESEARCH OUTPUT

MATHEMATICAL MODELLING

DATA ANALYTICS TOOL BOX (Al, datamining, machine learning, business analytics)

DATA MANAGEMENT PROCEDURES (GOVERNANCE)

UBUNTU SERVERS (computational, SQL, Windows,...) / SOFTWARE (R, Python, SQL, ...)

loT (Rapsberry Pi’s, sensors)

S140d3d HO3L
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BIG DATA STATION

/ Researchers
| Students '
' Lecturer /
; "\ Professionals
Projects relevant for Project execution by
industry or with interdisciplinary
social impact. teams
0 i
An innovative
educational model
\ with co-creation
being central.

Knowledge captured

for industry and
society

T / and made accessible

New knowledge
relevant for
education.

(2]

Products relevant
for industry and
society.

Y

(Minimum Viable)
Products relevant for
industry and society.
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Amsterdam Data Exchange (AMDEX)

Data production /
owners / users

. Data Services/

//@ i PrOdUCtS
1

Data storage
provision

\ — —

Amsterdam Data Exchange
Facilitating the Digital Market Place
(infrastructure & legal arrangements)
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\ CWL_
Urban analytics - WE LOVE DATA
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