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Introduction
One of the biggest challenges in robotics is
to perform jumps or running using online
optimization. In this work we present an
approach to deal with those tasks,
exploiting the limits of what the world
allows the robot to do from the point of
view of control.

Underactuated tasks
Our approach is able to balance in two legs. In
order to compensate for modeling errors, the
reference for the CoM position (x-y) is an
integral of the orientation errors (pitch-roll).

Experimental test
Walking on sloped terrain has been
implemented so far with the present
configuration. We aim to perform online-
optimized jumps in the real robot.

Jumps on sloped terrain
The present approach produces dynamically
feasible trajectories for the CoM position
and its angular momentum, and quasi-
dynamically feasible trajectories for the
orientation with a quadratic error.
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Control Approach
We use the Centroidal Dynamics model
affected by the ground forces (control
input) enhanced with the orientation of
the robot in quaternion form. The angular
momentum is taken around the world
coordinate system.
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We perform successive QP optimizations
over the time-varying linearization of the
system.
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Where 𝑾𝑹𝑶𝑻 and 𝐛 encodes the friction
restriction in the ground forces. The
resultant optimized trajectory is:
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