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Research into Enhanced Numerical Methods for MPC

" Objective: Improve methods for reducing computational cost of reliably
solving Nonlinear Model Predictive Control (NMPC) problems
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e Semi-smooth predictor-corrector L

numerical strategies Asteroid Landing

e Approximating optimal finite horizon
feedback by NMPC

e Characterizing closed-loop properties
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Newton and Newton-Kantorovich Methods

Nonlinear equation:

f(x)=0, f:R* = R", feC'

[Newton’s method:
f(@¥) + VI (" —a") =0

(Inexact Newton-Kantorovich method:

1 (@®) + V(@) (@™ =) < CFllf M)

>0, ¢F>0ask—

(COmputa,tional cost reduction:

o Vf(2") is computed only once and
does not have to be updated at each iteration

e The use of the bound ¢*|| f(z*| implies each
iteration can be solved up to a certain tolerance |
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Newton and Newton-Kantorovich Methods

Newton Newton-Kantorovich (exact) Newton-Kantorovich (inexact)
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