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Framework for nonlinear springs 
acknowledging uncertainty

Achieve global solu�ons in 
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Solu�on independent of ini�al 
condi�ons

Avoid overdesign or underdesign
resul�ng from safety factors

Key Problems to address: Challenge: Use series elas�city to 
minimize energy consump�on and sa�sfy 
actuator constraints despite uncertainty

Series Elastic Actuator (SEA)

Formulate spring design of 
SEAs as a convex program

Framework to guarantee 
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environments

Bridge robust op�miza�on 
and mechatronic design

Scien�fic Impact:
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Current, voltage, and mechanical
deflec�on limits across mul�ple
walking behaviors with 
imperfect modelling

S�ffening Springs

Flexure-flexure collisions

enable s�ffness increases.
Op�miza�on over non-

linear spring profiles
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