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Frictional Joint



Planar Patch Contacts



S. Goyal, A. Ruina, and J. Papadopoulos, “Planar sliding with dry friction part 1. limit surface and moment function,” Wear, 1991
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Minimizing Task Space Fréchet Error via Efficient Incremental Graph Search. Rachel Holladay, Oren Salzman, and Siddhartha Srinivasa. RA-L, 2019.
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Dmitry Berenson. “Constrained Manipulation Planning,” Carnegie Mellon University, 2011.
Chen, Lipeng, Luis FC Figueredo, and Mehmet Dogar. "Manipulation planning under changing external forces." IROS. IEEE, 2018.



Torque Fault!

What if we violate these constraints?



Success!
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Tool Use as a constraint satisfaction problem

• with high-dimensional continuous 
variables like paths and poses

• a variety of kinematic, actuation, 
friction and environment constraints



Applied 
to four 
tasks
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