
Speerpunten voor
Ir.dr. C.J.M.(Chris) Verhoeven 

Theme leader Space Robotics, TUD Space Institute
Theme leader Swarm Robots,  TUD Robotics Institute

SWARMS



Because the future
does not exist yet 

it cannot be in a model

J.W. Romeijn

https://www.youtube.com/watch?v=03YfZYXQx60
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Observation

Evaluation

Modelling

Prediction

1886: radio was NOT invented!

“This experiment shows Maxwell was right”
“Radio Waves do exist,“
“but they are useless…”

Michael Faraday

James Maxwell
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Heinrich Hertz

Scientist



Wise people do clever things

Creative people aaaaaaa
do stupid things

The Psychology of Stupidity: ISBN : 9781529053838
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Scientist Engineer
Discoveries 1st Invention

Society
Association

Domestication

Untersuchungen über Die Ausbreitung Der Elektrischen Kraft
Heinrich Hertz, 1892

ApplicationSociety2e InventionDo something stupid

The Psychology of Stupidity: ISBN : 9781529053838, David en Goliath: ISBN: 9789047006275



The Psychology of Stupidity: ISBN : 9781529053838, David en Goliath: ISBN: 9789047006275

https://www.youtube.com/watch?v=03YfZYXQx60
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The Romans already had “radio”
One person could address the people.
The technology was different (horses, messengers etc.)
but the communication concept was the same.



John T. Daniels
HMS HindustanWright flyer 1

1903

The technology that would end the age of the battleships
already existed at the start of it.
But it was considered not taken seriously at that time.



1941

BismarckFairey Swordfish

The technology that would end the age of the battleships
already existed at the start of it.
But it was considered not taken seriously at that time.
So, look for something stupid and take it seriously.



White blood cells attacking a parasite worm
https://www.youtube.com/watch?v=dDn9hFdn7n8

The Psychology of Stupidity: ISBN : 9781529053838, David en Goliath: ISBN: 9789047006275

https://www.youtube.com/watch?v=dDn9hFdn7n8


Maatschappij

Domestication

Association

2nd Invention

What is a robot?
What is a swarm?
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Candy

Remote Control
Remote Command





Kaiser Wilhelm II
on a

Autonomous
Vehicle

Remote Control
Remote Command



Kaiser Wilhelm II
in an

Autonomous
Vehicle

Remote Command

An autonomous car is just a better horse! 



Robots are animals
Electroids



Robots are animals
Faster :

Stronger :                                                     

Morphic field :

Electronic brain

Electric Muscles

Radio Contact

Internet of ThingsRobots

Morphic field :Morphic Resonance

Electroids

Rupert Sheldrake: Morphic Resonance: ISBN: 9781594773174
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No central control

No leader
No intelligence

Autonomy



Lunar Zebro
https://zebro.space/

https://zebro.space/


Lunar Zebro
https://zebro.space/

https://zebro.space/


https://www.pexels.com/photo/macro-photography-of-a-fruit-fly-8201454/










Odin



DomesticationRobots are animals
Electroids

No autonomy = No robots



Remote Control
Remote Command

A computer makes fewer mistakes
in recognizing people than humans



Ants brain with 250.000 cooperating neurons
Inter-brain communication: extremely slow
Collective intelligence: weak

Human brain with 100 billion cooperating neurons

5G

Inter-brain communication: slow
Collective intelligence: DISAPPOINTING

Collective Intelligence



Inter-brain communication: extremely fast

5G

Inter-brain communication: still slow
Collective intelligence: DISAPPOINTING

Collective Super Intelligence

Human brain with 100 billion cooperating neurons







Natural selection:
Electroid humans have no future

Large brains: single points of failure
No Morphic Resonance (collective intelligence low)

Many small brains
Dependable and communication

Enormous Collective Intelligence

Few large brains
Error-prone and slow communication

Disappointing Collective intelligence



Natural selection:
Electroid humans have no future

Large brains: single points of failure
No Morphic Resonance (collective intelligence low)

Many small brains
Dependable and communication

Enormous Collective Intelligence

Few large brains
Error-prone and slow communication

Disappointing Collective intelligence

Human Electroid
with human architecture



Autonomy
Remote Control
Remote Command

Conclusions
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