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Aircraft 4D Trajectory Estimation Based on Hybrid System Model

Tang Xinmin, Han Yunxiang, Han Songchen

(College of Civil Aviation, Nanjing University of Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: To resolve the problem of future airspace management under the condition of great traffic
flow, high density, and small separation, four-dimentional (4D) trajectory estimation becomes one of
the core technologies for next new generation automatic air traffic control system. According to the giv-
en flight profile and the aero-dynamics models under different flight conditions, a hybrid system model is
constructed with the feature that state switches between different flight stages, while but aircraft
weight, calibrated airspeed, altitude and distance change continuously in the same stage. Air tempera-
ture, wind speed and wind direction are used to modify the true airspeed and ground speed of the air-
craft. The hybrid system simulation is used to solve aircraft 4D trajectory. Case study proves that hori-
zontal and vertical aircraft trajectory estimated through hybrid system can image the flight dynamic state
of the given aircraft. In addition, the time cost of trajectory computation for one aircraft can be limited
within 2 s.

Key words: next generation automatic air traffic control system; four-dimensional trajectory estimation-

al; hybrid system theory; aero-dynamics model
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