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Receding horizon optimization of en route flight conflict resolution strategy
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Abstract: Aiming at conflict resolution problem of two aircrafts on fixed airway, the static single
optimal resolution strategy based on adjusting course angle and ground speed was analyzed, the
uncertain factors such as speed disturbance possibly existing in aircraft flying process were
considered, and a dynamic mixed optimal resolution strategy based on receding horizon
optimization was proposed. The maximum likelihood estimation and Newton-Raphson iteration
algorithm were used to identify wind vector. Three strategies including static optimization
without disturbance, receding horizon optimization with changing ground speed of aircraft and
receding horizon optimization with changing wind vector were compared. Analysis result shows
that the shortest resolution time by adjusting course angle is 195 s, and the shortest resolution
time by adjusting ground speed is 285 s. When the first aircraft decelerates, keeps uniform speed
and accelerates, the resolution times are 240, 215 and 150 s respectively. The mean absolute
errors of estimated values for wind vector’s transversal and longitudinal components are 0. 049

and — 0. 067 km + h™' respectively, and the relative errors are 0. 173% and — 0. 205%
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respectively. The resolution time decreases from 215 s to 160 s after wind vector is identificated.

The dynamic mixed optimal resolution strategy based on wind vector identification and receding

horizon optimization can timely response to the suddenly changing situation of wind vector and

the ground speed of aircraft, and has good dynamic adaptability. 15 figs, 27 refs.
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Fig. 1 Detection of potential flight conflict of two aircrafts
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