State Estimation and Control of a Bipedal Robot
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Derivation of Kinetic Equations
Based on Lagrange equation
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/ Optimal Control Algorithm \

We designed control algorithms
based on LQR
(implemented on the real-world robot)
and MPC
(tested in simulation)
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Slip Detection and State Estination
Based on physical first principle that the contact points are relatively stationary for pure rolling,
we assume that the contact points of the two wheels and the ground are moving relative
to each other when slipping
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|UWR — UWL| > Uthreshola implies the wheel is slipping ! P = (I — KH )P !
\ When slipping, we switch the Kalman filter's observation noise covariance matrix R /
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Relevant video: https://www.youtube.com/watch?v=DIakTY5WKMU



