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Trajectory Optimization

ATrajectory Optimization is
formulated as an optimal
control problem that finds the
solution that maximizes or
minimizes an objective function
within constrained boundaries.
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Calculus of variations

A Find the curve between two points
that is covered in the least time by a
body that starts at the first point with
zero speed.

B

. Johann Bernoulli
Brachistochrone curve

Numerical Optimization

A Pontryagin's Minimum Principle
A Bellman’s Dynamic Programming
A Direct Numerical Optimization Method

Minimize :J = ,"{f g(x u)dt +h(t, )

Subjectto : dx/dt = f(x,u)
X(t,) = X,, X(t;) = X,
a(x,u)¢o
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Air Trafic Manegement

A NextGen

A Trajectory Management: Trajectory
management includes any function that
affects aircraft trajectory. These functions
include trajectory optimization and
negotiation with air traffic management,
navigation algorithms, delegated aircraft
separation applications, or trajectory
constraints to avoid weather. The
integration of these functions is key to
NextGen aircraft functionality.

FAA, “Aircraft and Operator Requirements Solution Set Smart Sheet”

Flight Trajectory Optimization

A Safe Trajectory

A Trajectory Generation for Emergency
Landing

A Quiet Trajectory

A Low Noise Trajectory Generation for
Helicopter Landing Approach

A Clean Trajectory

A Flight Management of Multiple Aircraft
for Co2 Reduction
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Real-time Optimization
in Emergency Landing Approach

Ref: Y. Sakai, S. Suzuki., M. Miwa, T. Tsuchiya, and K. Maui,
and H. Tomita, “Flight Test Evaluation of Non-Linear Dynamic
Inversion Controller”, 46th AIAA Aerospace Sciences Meeting
and Exhibit, Reno, NV/USA, 2008.1.8.

Purpose

A In an emergency, as part of a fault-
tolerant flight control system,
generate an optimal flight trajectory
to the nearest airport in real time.

Funded by the Ministry of Economy, Trade, and Industry (METI)
and organized by the Society of Japanese Aerospace Companies.
Joint Research Between the Univ of Tokyo and JAXA




2009/3/28

Real-Time Trajectory Optimization method
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Real-Time Trajectory Optimization method
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