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Autonomous flight Algorithm Design
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Abstract

Airborne separation assurance is a key requirement for Free Flight. This paper is to propose autonomous
flight algorithm, such as extended authority of delegation, efficiency of airspace issue to deal with the empirical
solution for free flight, and to measure flight efficiency and conflict detection and resolution (CD&R) by
utilizing flight performance data under the two circumstances of scenario with the modeling of proposed
algorithm and potential field algorithm.

The results show that the autonomous flight algorithm is superior to the potential field algorithm under the
circumstances of free flight airspace in terms of algorithm performance, CD&R, and flight efficiency.
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Fig. 1. Definition of conflict for free flight.
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Table 1. Example MATLAB programming.
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Vi=Z(4:6)*Z(7);
Fpath = nom(Z(11:13) - Z(13));
ag = acosd( sum(Vi*F path)/cal len(Vi*cal len(F path));
age @A WI7]e] Xy, A =
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Z = Pah(54 A99)
Cal len() : WEVS) FHe] 2718 ok 4
function [v_length]= cal len(X)
v_length=abs(sqrt(sum(X."2)));

end

{(all A a;), MINAd} (all A V), MIN{d}}= cost fuction

{]f several d=0 is 3, MIN(ai) = Costfuctz'on}
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Table 1. B=767 Aircraft Performance index.

A= o Ms
w Norminal weight(Klb) 331
v Alircraft cruise Mach 0.80

o number(TAS(Kts) @FL310) (469)
p Air density @FL310(slugs/ft*) | 085/E3
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Fig. 7. B=767 Aircraft.
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Table 3. The result of simulation.
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