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Freiburg Carousel



! Well identified model available (Ernesto)
! Rather simple system (one control input)
! Define a non-trivial objective
! First step towards half-wing, tethered 

airplane NMPC

Motivation



! Open loop control (no state feedback)
! State evolution by integration
! Optimization running in the real-time loop
! Integration of auto-generated code
! Check for timing

Current State



Model



! Formulation of the Optimal Control Problem
! Implementation of OCP in ACADO Toolkit
! Generation of optimized code

! Implementation of real-time loop

MPC workflow



Optimal Control Problem



OCP in ACADO



Control loop



NMPC in Simulation



Open loop control



Measurements



! Average: 13.604ms, Maximum: 16.727ms

Timings



! Open loop seems to work pretty good
! Fast calculation times
! Next:
! Integrate estimator and feedback
! Half-wing setup

Conclusion



Thank you for your attention!

Questions?


