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What is 
arXiv?

Pre-printing service

https://arxiv.org/abs/1903.12118
https://arxiv.org/abs/1903.12118


What are robot swarms? And what is their potential?
Do not have individual personalities, but collective behaviors.

Movement (locomotion) are important and the swarms communicate between 
them. They are therefore part of a group plan.

Common goal, local communication.

Individual entities become a swarm when they get together in the same place with 
a common goal.

Education. Search and rescue. Artistic purpose.



Paper vision



Emotion models



Emotion models



Happiness

Surprise

Sadness

Fear

Disgust

Anger

Can you guess the emotion?

Collective behavior 1

Collective  Behavior 2

Collective Behavior 3

Collective Behavior 4

Collective Behavior 5

Collective Behavior 6

https://www.youtube.com/watch?v=kAGBrMkOtyY&feature=youtu.be
https://www.youtube.com/watch?v=rfHZcFnRFg8&feature=youtu.be
https://www.youtube.com/watch?v=VYIJ5hBeOIU&feature=youtu.be
https://www.youtube.com/watch?v=jz-5INUd8wc&feature=youtu.be
https://www.youtube.com/watch?v=q_FenI1DdRY&feature=youtu.be
https://www.youtube.com/watch?v=EprfuCsuuRM&feature=youtu.be


What are the 2 different approaches the authors took 
to design the collective behavior of the swarms?

Design approach 1 Design approach 1



Robot control laws and Diffeomorphism



Study

Circumplex model of effect (Russel, 1980)



Study



Cellulo - EPFL

http://www.youtube.com/watch?v=CeSF6-75cY4


Leonel Moura - 
Artist

http://www.youtube.com/watch?v=nHeC68wX5yI


Harvard Univ
- Shape swarms

http://www.youtube.com/watch?v=G1t4M2XnIhI


Activity - How would you like to use swarm robots? 
For which purpose? 
Which collective behavior they should have?

Social good - Rescue, finding people in a crash
Education - Animal behavior, history
Research - Study of intentions based on movement (ASD children)
Architecture - Bridge-changing shapes (modular robots)
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