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The eILQR problem



Path vs waypoint constraints

• Path constraints keep the system state-input on a manifold
• Constraint dimension smaller than input dimension

• Easily dealt with via projection (null-space) methods

• Example: the contact manifold

• Waypoint constraints (e.g. final constraints) are useful to specify a goal
• Constraint dimension up to the state dimension

• Cannot be fulfilled with the choice of a single control input !

• Example: posture at the end of a jump motion

• Example: space travelled after taking N steps



An example

Contact Manifold Contact Manifold

Goal state



Our contribution

• A Riccati-like recursion to compute 
• The eILQR optimal policy

• Lagrange multiplier estimates 

• Lagrange multipliers are useful to autotune an L1 merit function

• An open-source implementation 

• Extensive validation campaign 





Meet me at 
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