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Trajectory Optimization
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Model Predictive Control
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Model Predictive Control
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Model Hierarchy Predictive Control
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We present systematic approach
to optimize the model schedule




Model Schedule Optimization

S : model schedule

X : Set of decision variables
VS : Closed-loop Cost of MHPC

1/ *: Optimal Cost
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Model Schedule Optimization
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From Full-Body to Reduced Order Dynamics
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Cost vs Dimensionality
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Trajectory Optimization Approximates Closed-Loop Costs

Normalized Cost Error Difference
(Our approach - Simulation)
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From Full-Body to Reduced Order Dynamics




Future Work

e In this work, proof-of-concept with a small search space
e Use of more efficient algorithms
o Relax the integer variable + rounding (only 1f tight)
o Mixed-integer non-linear programming leveraging branch and
bound algorithms
o Gradient-free algorithms like particle swarm optimization



Model Predictive Control
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Model Predictive Control

N-1

V*(x1) = m)in kz::l c(xr,ur) + ey (zn) (TO)
subject to
Tp41 = f(:ck,uk) V ke {1, vy N — 1}
g(wk,uk) <0Vke {1, ooy N — 1}
gn(zn) <0,



Model Predictive Control
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Model Predictive Control
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Model Hierarchy Predictive Control
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Model Schedule Optimization
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Model Schedule Optimization

S : model schedule

X : Set of decision variables
V*: Optimal Cost

VS : Closed-loop Cost of MHPC

S=8" :argmsin | X

subject to

VE(x1) - V* (1)
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