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Motivation
= Flight path optimization: How to control an

autonomous flight system for a given task?
= Consideration of configuration changes

Minimize  o(x(T)) + /OT fy(x(1), u(t))du(t)

(gear, flap positions, discrete decisions, it x'(t) = f(x(),u(t)) = Orn ae.in[0,T]

choice of routes) g(x(t),u(t)) < Opx ae.inf0,T]
= Efficiency in view of a given objective x(0) —mo = Ogn

(mathematical optimization) P (x(0),x(T)) = Ogs

Aims

= Investigation of optimal control problems with discrete controls

= Development of efficient methods taking into account switching costs
and state dependent control constraints

= Realistic scenarios and validation in trajectory optimization

Approach

= Direct discretization methods (full discretization, shooting methods,
gradient based optimization methods (SQP), variable time
transformation)

* Methods for vanishing constraints

= Necessary optimality conditions and convergence

= Extensions: model-predictive control, robust optimal control,
realtime/onboard optimization and sensitivity analysis
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Problem description

= Gradient based optimization requires translation of discrete controls Hybnd prOpu|SiOn f()r h|g h |y ag ||e UAVS

(e.g. flaps) into continuous optimization problem
= Switching introduces immediate discrete changes in the flight envelope

Improved aqility using hybrid engines = o ofa nchhows ot
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