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NOKIA Bell Labs

NOMIL
Lo
. S } I
= P s |
y Rt AN 2006
nventin e ) e e - |
Routing
ADSL Chip 2 1998 Predecessor of Software !
After co-inventing ADSL Wi MIMO 2 (woen Defined Netwarks (SDNI
tachnology, follow-up Spatial Multiplexing PS5 Fractional Quantum 8
-\nmli:dm ke wdonnlodd Invention of wireless transmission Hall Effect
continued to generate wi based on multiple spatial paths Discovery of a novel collective
Future X Network R P

Creation of Bell Labs

The engineering departments of the
American Telephone and Telegraph
Company (AT&T) and Western Electric
were consolidated into Bell Telephone
Laboratories. Their mission was to
research and design communication -
technologles for the rapidly expanding
telephone network and to explore
fundamental areas of science that could
shape the future of the industry. Over the
years, many comnerstone technologies of
modern soclety have been invented at
Bell Labs and 8 Nobel Prizes have been
awarded to its researchers

Electron Diffraction
Demonstrating wave
nature of matter

1954 +0’ 1948
"A Mathematical Theory
P of Communications”
( 9 By showing that all communications
. . channels - of any type - have a
20 — T 56 fundamental capacity limit,
> ransistor Claude E Shannon founded the
To replace the vacuum tube, field of information theory
Bardeen, Brattain and Shockley
created 3 working point-contact
transistor. This basic bullding
block for all digital products is
the foundation for our
information society

»))

In their 1958 paper, Schawlow and 19;
his brother-in-law Townes described

in detail a proof of concept for the
LASER. The laser enables a wide
variety of applications: fiber-optic
communications, digital storage,
barcode scanners, precision surgery
and industrial cutting tools

UNIX and C ~ Fiber Optic Network
Thompson and Ritchie's elegant First demonstration of

design made it an immediate hit
with the programming community
when it was released in 1974.
UNIX would later on become the
Internet's foundation

45 Mbit/s transmission

Transatlantic live TV
broadcast via satellite

transfer over copper telephone
ines, fueling the Internet

1978

Commercial Cellular Network
Invention of the cellular concept and
creation of the first commercial network

2009

cco

Boyle and Smith's picture phone research realized the
enormous potential of the Charge Coupled Device as an
imaging device, leading to the invention of the digital
photo, vid , scanners, satellite

and ultra-sensitive astronomical telescopes

Coherent 100G Optics
Irwention of the future of high speed optical
communications with coherent processing

2009
World's first standard
compliant LTE call

20m

S lightRadio Cube B
::s( d«msln(l&n - ( o 2014
building block
future :ngall cell - Fluorescence Microscopy

wireless networks

| e 1997 @
P Laser-Based Cooling (&) ===
and Trapping of Atoms - —
To understand the fundamental 2014 2
Emits of materials and matter XG-FAST &
First demonstration of
1995 10 Gbps over copper

P al DWDM telephone wires

Pioneering work on wavelength
multiplexing in optical fibers

) 1980
Demonstration of DSP

1 :—L

pr— 2

——— s

Large-scale integrated circuit

for digial signal processing | ﬂ
|

Ground-breaking work on sub-wavelength
optical microscopy leads to super-resoiution
microscopy at cellular level

_ () 2015 ) GreenTouch
- = " GreenTouch

International consortium delivers new
technologles to improve energy efficiency
in wireless networks by more than 10,000X

) 2015
Optical MIMO-SDM
Ploneering work on utilizing the spatial dimension
in fiber, showing greater than 10X increase in optical
network capacity

5G Massive Connectivity
First demonstration of 1M

5G and loT

o 1978

Cosmic Microwave
Background Radiation

Pioneering work on radio communications
using the Holmdel Horn Antenna provides
support for the Big Bang Theory

simultaneous, ultra-low latency
connections in a single cell for

The Future

Nokia Bell Labs continues to solve the
great industry challenges, producing
disruptive.innovations for the next
phadsef human existence
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NOKIA

What’s in it for you?

See what might be coming in future cities, digital health, transport
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Traditional organization

Rules mmmm) | Organization | nm) Output



Algorithmic regulation




Time2change

Fast Slow

Startup Corporate City
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Algorithmic regulation
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Organization=city
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Algorithmic regulation




Output to maximise

|_ocal economies benefit.
Tourism should be sustainable.
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Real Bed

Aironb Data

Reviews

Reviews From Guests
notre

Nous sommes ravis
e trer da
tout a fait me aux photos. Rien ¢

centre de Lon

Keji is a super nice, cour

apartment. It's amazing hc

about

Keji is an amazing host. She is very friendly and will m
to the ce

clean and perfectly
supermarket in the neighborho
enough for two people. You wo
ourtyard e had a really gr

n: 4:0/
Out: 12

there are lots

ute la journée, nous étions

our chez Keji ! Aprés avoir mar

ppartement bien chauffé, p

e circuler av

There are 4 differ
ant. Thank you for the amazing

ace you v

vou feel at h The flat is modern,

»f bu enter. There is a big
minutes walk). The room itself is y and big

se at night, as the m looks onto

e bothered by any no

acation at Keji's place :)
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Age, house price, income ... ownership, education




-oursquare Data

Points of Interest

Group : m Points of Interest

Accommodat ealing and drinking
Commercial s . Tryit > How to buy >
Altractions

o

o

o

® Sporl and entertainment

o] ation and health 3 .

o a2 Download trial data
o]
[e]
o)

ic infrastructure
Manufacturing and production

- Select - v
Retai

Transport

& Benefits and key features
Case studies
¥ Licensing
Wl Specifications
© Related products
©® Support

Or contact us if you have a question that's
not answered here...
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Sehavioural Analytics

Q1 Which areas have Airbnb?
Q2 How did it change”?



Airbnb listings are present in , areas, populated by

residents having a . Airbnb listings tend to be in areas where there are
less owned properties than ones.
Variable Importance
distance - -0.25
attractiveness i 0.14
young i 0.40

income -0.16

G
owneship BB 023




Central areas become consistently less predominant year after year. The presence
of low income areas increases year after year. Rented properties increase too.

2012 2013 2014 2015
Variable Importance

distance - -0.32 B o019 | RE | RE
income Y 0.05 B o2 HEE o/ B 06
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How

Where

When

Enforcing
-

J

X sharing rights

Transferable ] [Tourism should

~

be sustainable )

Policies neighborhood dependent

.

Initial conditions matter

Ve

Municipalities should incentivize the

X creation of a data sharing ecosystem )
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[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

Evidence-Based Social Design

Community engagement made easy



[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

Community Engagement Triage: Lightweight Prompts for Systematic Reviews 39:7
Domain #__ Community engagement technique Sources
Discovery 1 across a range forms 16,58

2. Appolnt  person responsible fo recrutment 16

5. Build relationships with prospective members 16]

1 P frequently visits 35

5 Nk it casylorpele o sarch and dicovercommuniy contibuions hat interet them 3

& Maintaina lstof o increase the that will provide them 24]

7. Allow members to track new and ongoing work, for ev(‘\mple ﬂ\mug)\ optin notifications 24]

8 Define the topic of the group well to recruit members with particular nterest in the topic 23)
‘Appeals 9. Keep requests simple to avoid carly loss of interest 21)

10, Emphasise the benefts of contributing to motivate those who care 2]

1 Appealoshared fars Enecssry bt cz(efull) explain your reasoning 24)

i2 four behalf, who are well-regarded by the intended audience 16,24,38]

5 St athere s s contibuting 24]

14, Issue specific and highly challenging goals 24)

15 S comeee deadlines 1 nerese ihe klbod o communiycotiutons 214)

16, Highlight p make 21]

17, Talo sequests o peoples terests and apabicn 24]

15, Address people individually instead of broadcasting reques 24,21)

157 Recr poopie who have o etonsips et he group (i can yiedseonge e between members 23]
Partcipation 20 Provide clear gaidance and navigation to avoid confusion 8]

21 duct and 23, 38,38]

22, Foster empathy,trust, mutual support, and shared pursuit 35

23, Provide neweomer support and training, for cxample n the form of tutorils and demo videos 16,27, 3]

24 Remove technical, logistical, and physical barrirs to entry 3,36]

25 Provide a safe space for members, and be considerate of their privacy 27,3

26 Provide simple sarting points so that people can tart gradualy with small contributions 35

27, Provide support for um: and frequent contributions by highly active members 3

2 . but o, and & feedback  [21]

29, Give members srategic autonomy in their work 16]
Evaluation 30 Provide tools and processes to deal with spam and vandalism 35

31 Implement effctive processes to resolve differences and disputes, and deal with unhelpful members 35

52, Engage people in reflection about their work to foste gradual improvemen 16]

55, Ask members to review contributions and provide constructve feedback 35)

34 Highlight d undertaking 24]

% Gieledbuck i lton o e gk, n ‘whenit s positve and sncere 21]

36, Issue tangible rewards for good contributions, bt be mindful that this can foster compet 24)

37 i baiblerewands for sl sk 1 mrense comtrbtion vehume, bt ol obseee contebuton qualy 24]

35 Avoidangible rewards bsed on cotrbuton volume fqaly is  concem, it encourages gaming the sysim 24]

3. Make member 3,16, 3]

30, Provide recognition and respect for high-qualiy contribut |nn,mm”.gw¢.,.« 1o others 3)

4L Credit i C 3,24, 27)

12 Recognise dileret Kinds of contabatons emmphasis tha there ar many ways 1 partcpae 27,35
Bncounter 45, Brng ogeher disparte groups, and encourag diffeent poins ofview to improve understanding o a compl ask 2]

4. Give everyone to speak, p 27]

45, Developacommon anguage o foster mtualundesandin anda shared ety 27]

16 Jement id to show that have a real impact 27)

a i b ke 16,24]

48, Offer variety of ways for members o gt to know exch other, . prtin peopl ke diferent modes o encounter 27]

4. Provde ways ormembers o deniy rlevantandcompeent cllaorator 3

0 ymity or aliasesif you want to d loafing and fre riders 23]

51 Hig hlx ht oot 3]

52, Foster a sense of community and shared identity among members 16]
Collaboration 5. Maintain cohesion by carefully controllng group size:sct growth limit, cullinactive mermbers,farm subgroups, 16,23,21]

51 and . 38]

55, Promote charismatic o it visioary gouls o inspoeparticiption 38]

6. by historical narrati 38]

57 Gove xganisers pecil poers, bt ot your epectaions and hold them accountable 27,3

8. lncude a broad rnge of members i important decisons o b fom o divrsityof perspectives 23, 27]

59, Provide support support, 5.58]

Table 1. Catalogue of c i hni

Community engagement made easy




[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

Card game

The literature on community
engagement in 59 cards

(technigues that can be quickly reviewed in

problem-solving workshops by community
organizers)

Community engagement made easy



[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

goodcitylife.org/six-hacks/



[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

. . . Play online on www.goodcitylife.org/six-hacks

SIX HACKS

HOME PROJECTS DATA TEAM JOIN US

Your scenario is:
build a data sharing community at bell labs

Swipe the card to the right if it works for you, swipe to the left if it does not fit.

L
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\
mo

\\l;“
V\

!

o~

Tor™

\

A

Ask others to issue requests on your behalf,
especially those who are well-regarded by the

intended audience

Print & play cards (pdf)


http://www.goodcitylife.org/six-hacks
https://nokia.sharepoint.com/:b:/s/social-dynamics2/EW_VRECNuSVAj6j7TIwzLqQBOZyAshIE51exTxPZM_kmzQ?e=kleEwa
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The theory: Jane Jacobs

Jacobs' diversity conditions

SMALL

LANDWSE S sops

AGED

BUILDINGS DENSTTY




‘Operationalize Vitality

MILAN

wﬁ‘%"

>l
A
B

* Mobile Internet activity as a proxy
for urban vitality

- \v‘

TIM

Activity density 103
B

0.8 1.2 1.8 2.7 41 6.1 9.3 14.021.131.9



Urban diversity to urban vitality

EMPLOYMENT DENSITY

CONCENTRATION

Predict

INTERSECTION
DENSITY

URBAN
INDEXES

URBAN
VITALITY

HOUSING TYPES

CLOSENESS TO
CLOSENESS TO HIG

R%:0.77

SMALL BLOCKS

3rd PLACES x
CLOSENESS TO HIGHWAYS

URBAN DIVERSITY
CONDITIONS
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NOKIA HEALTH

e 11,600 users'in London and San Francisco over 365 days
* ~4M daily datapoints
* Steps, sleep duration, heart rate

S -® .
I ‘
* '
a



Aggregate avg volume of heart rate
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[DH’18] Hearts and Politics: Metrics for tracking biorhythm changes during Brexit and Trump




Synchronicity disruption

Out-of-sync score

Out-of-sync
population growth
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Map of Nutrient Diversity

EQ




You can predict diabetes from nutrient diversity & calories, for example

1.50+
1.4+

1.2- 125_
1.0 1.00-
0.8_ \‘\‘\’_\——_‘ 0.75_ /ﬂ

~0.01 0.00 0.01
Nutrient diversity

-02 0.0 0.2
Calorie consump.



STANLEY MILGRAM

The Individual
in a Social World

What we remember
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A Psychological Map

of New York City
Stanley Milgram (1972)









0~ 9% comect placement
- 10 - 39% correct placement
- 40 - 99% comect placement

FIGURE 7.4 This stylized map of New York City shows the correct placement of scenes at 152
viewing points in the city, placed according to neighborhood.
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Urbanopticon.org

© O 0 / () UrbanOpticon - How well do % \\ X k
€ C'  (© urbanopticon.org GO <% ) & »
urbanopticon
08 wT 80 + UNIVERSITY OF
' - CHg2 camripge U F772G

Where is this?

Choose Your Answer's Precision: Tube Station Borough Don't know

A

Guess the tube stations close to this picture. The closest London tube station is
The closer, the more points (max 100).
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Collective
Recognizability Map

Visibility
Il Most Visible
.
.
.

Least Visible
N No Data

Greater visibility is based on people
being better able to associate images
of those places with the place itself. In
O —— T a sense, visibility reates to how recognisable
0 25 5 75 10 different parts of London are.
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Well-Being




NOULEWN =

IMD

(Index of Multiple Deprivation)

Income
Employment
Health
Education
Housing
Crime

Living
Environment

IMD Score
0.0
0.2
0.4

0.6
os
B




Recognizability vs Well-being

borough-level

Housing -

Living Environment -

§ Income -

L Employment -

o

= Health - 0.3

Crime - -0.16

Education - [JfJo.08

I | I
0.0 0.2 0.4 0.6
Correlation
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[Frontiers] The New Urban Success: How Culture Pays
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[Frontiers] The New Urban Success: How Culture Pays
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[Frontiers] The New Urban Success: How Culture Pays

Cultural vs
Economic

Economic capital (income) rank vs Cultural capital rank (Flickr) for
neighbourhoods in 2010. Color and size indicate the percent change in IMD.
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[Frontiers] The New Urban Success: How Culture Pays

Housing price :

Westpinster
1.50 -

prediction

1.00
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intangible property = economic success



T2013-2014 2014-2015

Startup success (@) e Q e [d)

Square Ramy. Maioui Codecademy
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[under submission] The innovation DNA of cities




success & the city

% of R?

InNnovation —

population

under submission] The innovation DNA of cities




success & the city

% of R?

social fabric

“First life, then spaces, then buildings” Jan Gehl

[under submission] The innovation DNA of cities




Social Tie ~ Tie Strength




Coloring in the Links




[under submission] Coloring in the Links: Capturing Social Ties as They're Perceived




Sebastian De

Cornell University
Experimental Design

Platfo

Tobias Kauer

Postdam School Desi
User Interaction

Platformd






@tinghy

Click on an island and discover who you are

Pick three blocks describing your relation with Carlos Alberto-Alejandro Castillo Ocaranza
If you can think about one thing only, then pick the same block multiple times.

I Similarity

Trust

Romance /\/
Social support //
Identity K N
Respect | \/
Knowledge transfer (/ \

Power

1710

Fun Skip

I N N BN BN e e .
/\/’\
\
\\
/N
AV,

Conflict or restart
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[ACM cscw’l 4] Aesthetic Capital: What Makes London Look Beautiful, Quiet, and Happy?

FACEMASH

Click to Choose




[ACM cscw’l 4] Aesthetic Capital:VWhat Makes London Look Beautiful, Quiet, and Happy?




[ACM cscw’l 4] Aesthetic Capital:VWhat Makes London Look Beautiful, Quiet, and Happy?

most by
beautiful =
v
least

beautiful l”ii;uu“pm




[ACM cscw’l 4] Aesthetic Capital:VWhat Makes London Look Beautiful, Quiet, and Happy?
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FaceLift: A transparent deep learning framework recreating the urban spaces people intuitively love

MEDIUM

Pavement, Sign
Symbols and Poles

&
’ - &
, % EUR

Mlii® 2017 Gooal



@ cheap measures
@ medium measures
@ expensive measures

Complexity

Openness

Walkbility Quality of
Urban Space

Greenspace

Landmarks



facelift.datadissonance.org

513d67c4fdcP035870041
#5130626afdc 903587004262 #513067c4fdcof03587004166




[ht’15] The shortest path to happiness: Recommending beautiful, quiet, and happy routes in the city

SIGHT
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[AAAl ICWSM] Smelly Maps:The Digital Life of Urban Smellscapes “er® -

Humans Can Discriminate More than 1 Trillion Olfactory Stimuli
Science, March 2014




[AAAl ICWSM] Smelly Maps:The Digital Life of Urban Smellscapes

L

\

Yet, city planning can discriminate only a few bad odors




olona, Glasgow,
—dinburgh, Newport,
Paris, New York.




[AAAl ICWSM] Smelly Maps:The Digital Life of Urban Smellscapes

Match collected words to social media







[AAAl ICWSM] Smelly Maps:The Digital Life of Urban Smellscapes
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[AAAI ICWSM] Smelly Maps: The Digital Life of Urban Smellscapes

AIR POLLUTION vs SMELL in
LONDON

« Emissions | Nature
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NOKIA Bell Labs

augmented Routing for Runners




What are you up to today?

How may miles do you ° 5 o
want to run?

A

What is your prefered experience today?

GIVE ME A GOOD ROUTE




v

guercia@cantab.net







