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Aircraft Control Advisory System Development Using Future Wind Information
Shumpei KAMO, Jorg Onno ENTZINGER, Tsuneharu UEMURA and Shinji SUZUKI"!
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It has become more necessary to find a way to fly safely under turbulence since external disturbances are still major
cause of the air traffic accidents. One possible solution for this problem is to develop a control advisory system for pilots
using wind speed information ahead of the aircraft measured with the Doppler LIDAR. This paper mainly focuses on how
to calculate such control advice from the LIDAR information. We propose a control advisory calculation based on the
Energy Principle. It provides advice to control the longitudinal aircraft dynamics from the viewpoint of the mechanical
energy, a concept that is intuitive to pilots. In order to understand the Energy Principle, the aircraft’s equations of motion
will be derived starting with the mechanical energy transformation law. Owing to the Energy Principle, the thrust controls
the mechanical total energy and the elevator distributes the total energy between the kinetic and potential energies. The
total energy and the energy distribution are fed back to calculate the control advice. For evaluating how well the proposed
system calculates suitable control advice, numerical simulations were carried out. The results clearly show that the

preparation of the energy for the expected wind shear can be achieved.
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Figure 1 The overview of the proposed control advisory system.

Figure 2 Integrated FD.
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Figure 4 Definitions of the dynamic

Figure 3 LIDAR model.

systems and the external forces.
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Figure 5 Block diagram of the control advice.
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Figure 6  Air speed time histories.

Figure 7  Altitude deviation time histories and
the corresponding PAPI states.
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