eeeeeeeeeee

Model

Predictive
Control



Q Today’s Agenda

Machine Learning Control: Overview
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https://youtu.be/3yU2k8R9JeU?si=2H9ePAyliM2vt3Bd
https://youtu.be/MuT2ZzgS4DI?si=-mmN_hU53EgpqxsQ
https://youtu.be/YwodGM2eoy4?si=mipJrAUAB0BArIBw
https://youtu.be/3odSAkMh94U?si=H8OHm0J7lk4GKpIh&t=1086
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Model Predictive Control

Model predictive control
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*weight matrices *HXH%Q .= xT Qx
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QP solution

* QP Problem:
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# dynamic constraints: \dot{x} = A_{c}x + B_{c}u

def _generate_state_space_model(self):
# Ac (13 % 13), Bc (13 x 12)
Ac = np.zeros((self.num_state, self.num_state), dtype=np.float32)
Bc = np.zeros((self.num_state, self.num_input), dtype=np.float32)

Rz = np.array([[np.cos(self.yaw), -np.sin(self.yaw), 0],

[np.sin(self.yaw), np.cos(self.yaw), 0],
[0, @, 111, dtype=np.float32)

# Rz = self._robot_data.R_base

world I = Rz @ self.base_inertia_base @ Rz.T

Ac[0:3, 6:9] = Rz.T
Ac[3:6, 9:12] = np.identity(3, dtype=np.float32)
Aclll, 12] = 1.8

for i in range(4):
Bc[6:9, 3%i:3%i+3] = np.linalg.inv(world_I) @ vec2so3(self.pos_base_feet[i])

Bc[9:12, 3%i:3%i+3] = np.identity(3, dtype=np.float32) / self.mass

return Ac, Bc




