
Beyond AI
Jacob Friis Sherson

Director and founder of ScienceAtHome and Center for Hybrid 
Intelligence, Aarhus University





AI, intuition, creativity and

innovation



The point of no return

3



Three possible futures for human kind

• AI singularity makes humans obsolete

• We give so much data to AI suggestion engines

that we let them make all our decisions:

humans are still useful for algorithms

• Small subset of humans are rich enough to

become superhumans (HomoDeus) and rule

the world (together with algorithms): the rest

of humans are obsolete
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The uncharted human mind

• Human creativity can be influenced

• How can we best exploit intuition + professional experience ?
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In a future of increasingly powerful AI, what do we need?

• understand differences between human and artificial intelligence

• develop interfaces for hybrid-interactions! 8



Hybrid Intelligence: human-machine learning

Natural Science 

Cognitive/social science 

Machine learning 

Hybrid Intelligence 
for global change  
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Creativity in the digital world

• Low constraints: ”paradox of choice”

• High constraints: no freedom
10



Hybrid Intelligence: human-machine learning

Hybrid Intelligence 
for global change  

Natural Science 

Cognitive/social science 

Machine learning 

Citizen Science 

ScienceAtHome: so far 250k+ players 
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Citizen Science

• Anyone can contribute

• Participants use the same

methods for consistency in

data

• Data helps researchers come

to real conclusions

• Results are openly shared
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Exploration vs. Exploitation: trade off in navigating a landscape
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When wandering in the alps, where’s the top?
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• Quick intuitive leaps vs. random

exploration

• Human inspired algorithms that

quickly recognize the landscape?

• Knowing the landscape means

knowing the best algorithm

• Systematic study of

creativity/innovation ?
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Games exploring hybrid intelligence



Natural science
Community outreach

Web developentPsychology + 
Social science

Learning + Education

Design
Game development

Data science

Natural science
Community outreach

Web developentPsychology + 
Social science

Learning + Education

Design
Game development

Data science
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Quantum physics and running with water

Click!
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}





Players (re)discovering quantum physics

JJ Sørensen et al, Nature, 532, 
210 (2016) 
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Players (re)discovering quantum physics

JJ Sørensen et al, Nature, 532, 
210 (2016) 
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The remote controlled quantum lab

Click!
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The remote controlled quantum lab

• How important was ’intuitive’

visualization in quantum moves?

• 700 players in 1 week

• 7577 individual solutions submitted

• Real-time implementation
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The ALICE challenge

remote (online) optimization 
~ 2.4∙ 10 ↑6  atoms 

parameter optimization 
~ 1.9∙ 10 ↑6  atoms 

gamification 
~ (2.4−2.8)∙ 10 ↑6  atoms 

optimization with dCRAB 
~ 2.4∙ 10 ↑6  atoms 

Heck,	Sørensen,	arxiv:1709.02230,	PNAS	in	press	

Adaptive search 
•  High performers exploit 
•  Low performers explore 
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Turbulence meets neurocomputation

Lescroart, M. and I. Biederman (2013). “Cortical Representation

of Medial Axis Structure”. In: Cerebral Cortex 23, pp. 629–637.
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Turbulence meets neurocomputation

Click! Scaling factor

Human perception

23


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton2'){ocgs[i].state=false;}}




NP Hard Problems

• NP-hard Spin Glass Problems +

Comparison with Quantum Annealing

Computer

• Color node indicates level of

’frustation’

• Graphical representations lead to new

heurisitics

• Result: x10-20 speed-up for finding

”pretty good” solutions
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Can we systematically test

creativity/innovation?



Social Science Super Collider  
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The ScienceAtHome social science super collider

• Large scale ’virtual lab’ with citizen

science

• Studied longitudinally over long

periods of time

• Realistic (not WEIRD*) setting for

collective behavior

• Precise instrumentation +

measurement

• High degree of experimental control

(A/B testing)

• Creating situations which stimulate

creative thinking

Complex, Realism  

Duration, Participation 

Size, Scale 
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•  Policies, economic inequality 
•  American vs. Danish government 
•  Macroeconomics, central banks 

Virtual Simulated World 
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The first super collider games

Individual strategy 
selection 

The emergence of 
inequality 

Predicting learning Collaborative construction 

Game theory  
Behavioral economics 

Collaborative search 
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The monopoly on human data and

understanding human algorithms
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So, what do we do about it?

Groton maze learning 
Corsi blocks 

Tower of London tasks 30
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Equal access to data brings equal access to knowledge

IN COOPERATION WITH

Copyright 2018 - ScienceAtHome, Aarhus University - scienceathome.org

AVAILABLE FROM

   Play online  
   ScienceAtHome.org

Applications

• Team formation

• Personalized education

• Diagnostics

• Policy advice towards equal

opportunity societies
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15,000 players  

95,000 levels played Nearly flat age distribution 

Equal gender split 
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Exploration: creativity and learning



1	
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Think Like a Scientist: a global movement

• The Learning Economy, USA

• Smithsonian Science Education Center, USA

• Exploratorium, USA

• Hong Kong Academy for Gifted Education, Hong Kong

• Davidson (Weitzman) Institute, Isreal

• Physics Reimagined, France

• LAMAP, France

• World in 2050, USA

• ...
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ReGAME: Research-Enabling Game-Based Education

• Games relate research challenges to core curriculum

• Gamification + ‘extreme’ citizen science to revolutionize 21st century education
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Linking global challenges

CitSci Games

Community 

SDGs

Research

In collaboration with

• Cutting edge research
• Informed by community driven SDGS
• Returned to public in citizen science games
• Increase responsibility for global challenges
• Increase agency for global change action
• Cultivate love of learning 
• Cultivate curiosity for how the world works 
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Analytical vs. Intuitive

• Nurturing students creativity and

intuition

• Intuition: ’gut’ decision without ability

to pinpoint the cause(s)
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Traditional citizen science

• Anyone can contribute

• Participants use the same

methods for consistency in

data

• Data helps researchers come

to real conclusions

• Results are openly shared
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Traditional citizen science

Hypothesis Formation

Data Generation

Data Analysis

Game Play Co-Creation
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Extreme citizen science

Hypothesis Formation

Data Generation

Data Analysis

Game Play Co-Creation
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Sounds cool.. but how do we actually do it?

• Facilitating extreme citizen science

• Documenting the creative process

In collaboration with 

StatWorld: playful data science 
 

Composer: scratch like interface for quantum research  
 

Peter Dalsgaard, Clemens Klokmose  

Citizen Science Notebook 
 
-  Personalized  
-  Dynamic  
-  Multimedia  
-  Facilitates communication  
-  Facilitates mentorship 
-  Facilitates extreme citizen science 
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Big take away: In a world turning to

AI, think HI first!



Extended scientific network

Ralph Hertwig, Max-Planck, Berling 
(cognitive neuroscience, heuristics) 

Andreas Lieberoth 

C O R P O R A T E   
INNOVATION Carsten 

Bergenholtz (BSS) 

Niels 
Bonderup 
Dohn, DPU 

Christian  
Storm  
Pedersen 

Ole Eggers 
Bjælde, 
CSE 

Jana Jarecki, Max Planck,  
Basel (cognitive science) 

C O G N I T I V E  R E S E A R C H ,   
D E C I S I O N  M A K I N G  

Lars Kai 
Hansen, 
DTU 

Rajiv Basaiawmiot 

P S Y C H O L O G Y /
G A M I F I C AT I O N :  
P L AY E R  P R O F I L I N G ,  
F O R M AT I O N  O F  
T E A M S  

D I D A C T I C S  

Oana Vuculescu 
(BSS) 
  

M A C H I N E  L E A R N I N G  P H Y S I C S  

Karim Lakhani, 
Maroc Iansiti (HBS) 

Arthur Juliani 
OregonU 

Rupert Young  
Perceptual Robots 

Alexander  
Koch (BSS) Andrew 

Mao 
B E H AV I O R A L  E C O N O M I C S  
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Funders
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Collaborations welcome !!

Natural science
Community outreach

Web developentPsychology + 
Social science

Learning + Education

Design
Game development

Data science

Natural science
Community outreach

Web developentPsychology + 
Social science

Learning + Education

Design
Game development

Data science

sherson@phys.au.dk	

@sciathome 
@jacobsherson 

/scienceathome.org	
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