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Nervousnet:
A CERN for
Society




Scientific progress has been
largely driven by data and
experimentation. That's the
basis to build theories on.



So far, however, we didn‘t have
experimental approaches for
socio-economic systems that
were comparable to physics,

chemistry, or biology.

This is now changing!



Can We Build a CERN for Society?
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CERN deletes 99.9% of measurement data immediately



Today‘s Universal Tool

Accelerometer GPS
Gyroscope \ o4 WiFi
Magnetometer\ : / Bluetooth
Barometer\ 4 /GSM/CDMA Cell
Proximityi‘ - ‘;NFC: Near Field
Light sensor yamo Camera (front)
Touch screen\ e & . iCamera (back)

Source: Internet

14 sensors!



We Can Connect Smartphones
to Build a Global Measurement System







Trust Requires Transparency




We Can Build A Planetary Nervous System
as A Citizen Web
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...an Information System Controlled by You!

rervousnet
Accelerometer Log [ Share
Battery Log |~ Share
BLEBeacon Log | Share
Connectivity Log .~ Share
Gyroscope Log | Share
Humidity Log | Share
Light Log [_] Share
Magnetic Log || Share
Noise Log Share
Pressure [] Log [] Share
Proximity Log | Share

Temperature Log "4 Share




OPEN pDS ARCHITICTURT AND SAFIANSWIRS TEAM AND PARTNIRS

il Privacy and
Data Ownership

Personal Data Store
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Pandora ,
Fitness

PRIVACY

openPDS helps
you protect your data

Pandora

web
browser

cell
phone

_‘ Relevant Summarized Data

Raw Data
Request




Let’s Create A Participatory System




An Open Data Source, but Real Time




Produce Our Own Open Data

“Give and
takeis
fair play.”

English Proverb



Share Source Codes

SOCIAL CODING



Let's Grow a Powerful Information and

Innovation (Eco-)System Together ...
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.. and Create New Opportunities
for Everyone

enable

If set up well, enabling users, customers, citizens will lead to
better services, better products, better businesses, better
neighborhoods, smarter cities, smarter societies ...



With A Micro-Payment System...




Everyone Can Establirh An Own Business |

Y
1y
"""""
,,,,,
||||||



The nervousnet startup team
@ ETH Zurich
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Turn sensor output into music
Turn cities into adventures

Play games
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TREASURE HUNT TREASURE HUNT

Move around!

SABOTAGE

smaller as you get closer
to finding the treasure.

START

m Next treasure ~9m awa




What the Planetary Nervous System Can
Do for Us

Areas of application include

(1) the real-time measurement
of the state of our techno-
SOocio-economic-
environmental systems,

(2) greater awareness of
chances and risks to support
everyone's decision-making, k=i

(3) the development of a Global =
Systems Science to manage [
our world more successfully,

(4) the creation of self-
organizing systems, and

(5) the support of collective
intelligence.




Measuring the
world in real-time






Detecting Objects

— :M

- ——
an T A, '\:"\\
‘3&“\“_

o

Eidgendssische Technische Hochschule Zirich
Swiss Federal Institute of Technology Zurich




Detecting Objects
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nervousnet ()







Measuring Distances




A Smartphone-Based “Radar” System




Noise Mapping




Luminosity Mapping




Map Environmental Change and

Who Causes It

- Border between Haiti and Dominican Republic

US Dept of State Geographer
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Map Resources and Who Uses Them

. A
.yanmar-e.co.jp/!

Would help to avoid shortages and recessions



Swarm

Pulse

mapping the world together
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Share light and sound sensor
data, text messages, links and
websites with users across the

Visualize light and sound levels 2
in your city, view text messages -~

map both in real time and in the
past.

world.

@ 7

DOWNLOAD
Download the Android / iOS mobile

app from the Google Play and Apple
App Store respectively.

£ Available on the
 f App Store

www.swarmpulse.net
www.nervousnet.info

ANDROID APP ON

y\ Google play

and links shared by users over a
<

LightLeveI (lux) Atlanti

100000+

Leaflet | © OpenStreetMap. Tiles courtesy of MapQuest] |



Mapping our Globe in 3D

Thanks
to Marc
Pollefeys

See also Open Streetmap - the free Wiki world map



Creating more
awareness 10 support
better decisions,
effective actions, and
more responsible
behavior



Create Awareness of Our Situation, and Our
Impact on the World




Create New Compasses for Decision-Makers
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Happiness
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swissnex San Francisco
730 Montgomery Street, San Francisco

HACKATHO

WHAT IF THE
HITS?

To cope with the Big One, preparation
counts. Join the hacking community and
data scientists from ETH FuturICT and
UC Berkeley Smart Cities Research Cen-
ter for a 12-hour hackathon to simulate

and address post quake needs using in-
formation technologies and urban data. &

Fly to Switzerland to meet the FuturICT team
Present at netSci2014 conference

swissnexsf.org/ =
earthyuakeresilience




Visualization of Acceleration Data
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= Acceleration

Detect Earthquakes and Warn Our Friends

Time




Participatory Disaster Response

Charge Beacon

Solar Charging Stations for emergency p and Jnication network

AW/,

Helping
Hands &

SIGNIN &

NEW USER
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Helping Hands
amigocloud



Paradigm Shift in Disaster Response

Management: Bottom-Up Participation
O

N
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In a quickly changing world,
politics and business becomes
increasingly similar to dlsaster
o /N

|
response management! \/ O O
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“I can do this!”



Better Performance of Complex Systems by
More Autonomy + Suitable Interaction Rules

Level of goal achievement

ol
Level of qutonomy of contr

(Windt, Bése, Philipp, 2006)

If complex dynamical
systems vary a lot, are
hard to predict and
cannot be optimized in
real-time, distributed
control can outperform
top-down control
attempts by flexibly
adapting to local
conditions and needs.



Exponential vs.Factorial Growth — Implications
for the Governance of Complex Systems

400
—— X doubles every 18 months Systemic
350 { —— X doubles every 12 months complexity
3001 — X grows as a factorial with the number of years 4
Loss of top-
250 - down control:
Distributed Data
volume
X 200 - control
_ Processing
150 - Blg Data: power
Evidence-based
100 - decision-making
£ - Not enough data to
take good decisions
0 e, ——




Complexity and
Global Systems
Science can deliver
explanatory models



More Wisdom Rather than More Power Needed
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Minimally invasive
measures are advised!

In complex systems,
more isn’t better. It’s often poisonous!



The big unsolved

problems of the

world result from
systemic instabilities



,Phantom Traffic Jams*

Capacity drop,
when capacity

IS most needed!

At high densities, free traffic flow is unstable:

Despite best efforts, drivers fail to maintain speed K S P



When Managers Lose Control
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Unstable Supply Chains:
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Economic Instability:
Booms and Recessions

| | | >
10 20 30  Time (years)



As Coupling Gets Stronger, System Behavior
Can Change Completely: Crowd Disasters

Love Parade Disaster in Duisburg, 2010

At low densities:
self-organized lane formation,
like Adam Smith’s invisible hand At large densities: coordination breaks down



Unstable Social Dynamics and Spreading of
Crime
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Conflicts as Results of Social Instabilities

Number of Violent Events

Intifada
(civil war)

Violent Events
Involving:

Secular Jews and

Palestinians

Secular Jews and
Ultra-Orthodox

Secular Jews and

=

Security Forces

Ultra-Orthodox and
Security Forces

| Security Forces

Ultra-Orthodox and
Palestinians

Palestinians and

I 10 or more
== International Border; pre-June 1967
[IMunicipal Boundary; post-June 1967
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Revolutions: Role of GDP/Capital and
Fertility

World GNP and fertility
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Complex Dynamical Systems:
Limits of Predictability
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Loss of Control through Cascade Effects
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Cascading Effects During Financial Crises
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US banks failed during the crisis
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Video by Frank Schweitzer et al.



Complexity Science

allows us to use the

hidden forces behind
self-organization



We Can Let Socio Economic
Systems == Work for Us!
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Asian Martial Arts

v
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b 4
‘ ' Use the forces to your own advantage!
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Complexity science
offers new
approaches to
address long-
standing problems



Overcoming Congestion by Real-Time
Feedback




Decentralized Concept of Self-Organized
Traffic Light Control
L
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Smart Grids: Decentralized Energy
Production, Intelligent Consumption

Demand management

_ ") Use can be shifted to off-
2 J peak times to save money,

S M A RT G R l D Smart appliances

A vision for the future — a network Can shut off in response to
of integrated microgrids that can frequency fluctuations.

monitor and heal itself.

Solar panels

« P

,;\:', Disturbance
4" inthe grid

Execute special protection
schemes in microseconds.

disturbances, and can signal
for areas to be isolated,

Storage Y 2R
Energy generated at off-
peak times could be stored
in batteries for later use,

S. .
> -
Generators g

Energy from small generators
and solar panels can reduce
overall demand on the grid.

Central power

Wind farm
plant

) Industrial
plant




Industry 4.0: Specification of Information
Flows and Interaction Rules

A unit enters It decides to It sends a request The unit exits
the lane exit the lane for a transfer car the lane




Suitable interaction
mechanisms can also
enable the self-
organization of the
economy and society
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“Tragedies of the
commons” and
financial crises are
examples illustrating
that the “invisible
hand” doesn’t always
work
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Enviromental Pollution
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Can We Build Assistancem

&
Systems for Cooperation?
:\
‘_."”,, g e
‘:‘:'gi Border between Haiti and Dominican Republic
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Empirical Studies of Self-Governance
Confirm Efficiency, Given Proper Design
Principles

ELINUR INLL

2009 Nobel Laureate

in Economic Sciences V’{ N
v ¥ 8




Reputation Systems to Increase Quality




300 years after its invention, we
can make the ,invisible hand”
work, using the ,Internet of
Things” to run self-organizing
systems based on real-time
measurements and adaptive
feedback



Measure Externalities and Create Suitable
Feedback Loops to Enable Self-Organization




Multi-Level Coordination

O O O
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Technology-supported subsidiarity principle

SOAIUBOU|



We Need Multi-Dimensional Incentive and
Value Exchange Systems

\J\Iitamin

E uVitamiﬂ Minerals

Multi-

u K U dimensional
—

finance



In A Diverse World
We Need to Create Interoperability

© ktsdesign - Fotolia.com



Discover, Use and Combine the Success
Principles Underlying Different Cultures

Overcome the large degree of “cultural analphabetism”



Support Favorable Interactions
with Personal Digital Assistants

Task

Technology

Support situational / context
awareness

Social Mirror

Facilitate profitable interactions

Social Adapter #

Avoid lossful interactions

Social Protector

Incentivize favorable interactions /
support value transfer

Social Money




Supporting Collective
Intelligence



Bring the Best Ideas of Many Minds Together




mn

x Priz

nyr.

Submit

Home Rules Leaderboard Register Update Download
Leaderboard Dispaytop 20 laders.
Rank Team Name Best Score % Improvement Last Submit Time
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Netflix Challenge: Diversity Wins, Not the Best

Top-down
and majority
decisions
obstruct
collective
intelligence

Wisdom of
crowds
requires
independent
exploration
and then
integration



A way of electing Hong Kong's next Chief Executive must be found in time for legislation to
be enacted by the 2017 election. This must meet China's promise of Universal Suffrage r u m e nt
and satisfy the majority of HK citizens. It is also limited by the Basic Law (mini-constitution)

o Maps

Business and other specal
interests worry that populst
paliticians would gain control,
waste public money and

A relatvely high threshold to
qualiy for ‘nomination

Beipng rejecting the chosen candidale would result
In & constautional crisis, and ikely the
abandonment of the one-country-two-systems

Candidates for electon as MHong
Kong's Chiel Executive shoukd

be nominaled by the Nominatng
Committee alone

We need to
build suitable
platforms to
collect, share
and integrate
ideas

vote of 100%, as
the only condidate




New Information and Communication
Technologies Allow to Improve Governance

Government 1.0 Government 2.0 Government 3.0 Government 4.0




IMAGINECHINA/CORBIS

Many choices that people consider their own are already determined by algorlthms

Build digital democracy

Open sharing of data that are collected with smart devices would empower citizens
and create jobs, say Dirk Helbing and Evangelos Pournaras.



Summary: Information Technologies for
a Smart Digital Society

Planetary Nervous System
Measurement of Externalities
Multi-Dimensional Feedbacks
Digital Assistants

o &~ Wb~

Collective Intelligence

Can all be based on a distributed approach!
The countries implementing these new
organizational principles first will be leading



A Networked and Well Coordinated System
of Largely Autonomous Systems




How Finally Everything Comes Together:
Science, Politics, Business, and Society

Massively increased efficiency
Self-organizing, self-improving systems
Democratic principle of participation
Individual autonomy of decision-making
Free entrepreneurial activity and markets
Consideration of externalities

- Other-regarding and fair

- Improving environmental issues

- Supporting cooperation, reducing conflict



Let's Do This Together!




