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used to represent state and control histories.

* Generalized UAV model for configuration management.

* Mission constraints for model (e.g. battery capacity) and
environment (e.g. no-fly zones) enforced.

* Energy optimal trajectories in stationary wind fields
respecting 6-DoF dynamics.

* Parameter optimization of required battery mass.

Enabling technologies for solving large NLP problems include:

* |IPOPT — Primal-dual interior point solver exploiting Jacobian
and Hessian partial derivatives is robust to initial solution.

 Autograd -Automatic differentiation package allowing
differentiation of native python and numpy code.

Example: Quadcopter minimum energy problem

Stationary rotating wind field with changing wind speed.
Applying battery State of Charge (SoC) constraints and
optimizing for minimum energy. Rotor angular speed
constrained in operational range.
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