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What if we did swarms of soft robots?
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• Opportunity: We can achieve complex and robust emergent behavior 
from large numbers of relatively simple, noisy robots
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• Challenges: Design, fabrication, maintenance
• Solutions: Solid-fluid models, physical model systems, bio-inspiration, etc.

What if we did swarms of soft robots?

• Opportunity: We can achieve complex and robust emergent behavior 
from large numbers of relatively simple, noisy robots



Forward: PA = PB
Turn:        PA != PB

A B

Duggan et al., RoboSoft 2018

Relative payload increase with 
more modules
• 2 chambers: 2 pumps, 2 valves
• 6 chambers: 2 pumps, 8 valves

Small, mobile robots
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Futran et al., RoboSoft 2018

Leveraging fluid-
viscosity in soft robots



Matia et al., in prep 2021
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Continuous, articulated appendages



Tunable Rigidity Ceron et al., ICRA 2018
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• Popping force (~50mN)
• Expansion (x10)
• Viscosity (x10)
• Elasticity (x0.02)
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Deformable Cooperative Robots
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Wilson et al. Sci.Fr. 2020; Ceron et al. MRS 2019

• Simple design and fabrication
• Multi-functionality
• Multiple modes of locomotion
• Energy efficient
• Compliant
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Soft Coupled Oscillators

Ceron et al., 
in prep 2021

• Loosely coupled 
oscillators

• Strain and touch 
based coordination
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