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Co-optimize 
design and 
control



Make it possible to use analytical derivatives 
everywhere



Grammar for a manipulator



Component database



Connectivity



Diversity of shape space



Analytical differentiation:  Most of these steps 
are straightforward to differentiate…



Parameters available to the optimizer



Contacts        
are made 
differentiable 
using         
signed 
distance 
functions



Solve for design and control using L-BFGS-B

Three other 
baselines 
were used for 
comparison



Tasks











Results



Results show benefit to analytic differentiation


