5 55 %55 1 W) [EZ O/ =S /| A NI N = S Vol. 55 No. 1

20234 2 H Journal of Nanjing University of Aeronautics &. Astronautics Feb. 2023

DOI:10. 16356/j. 1005-2615. 2023. 01. 015

HETREZETHRR RTINS 7R E X

METR, RN
(] R K 2 25 o 28l 48 B2 g, R 300300)

W . 4Fxbi% 4 F %35 47 (Continuous descent operation, CDO) P 89 = B b RN 5 ML A% FI A, HE T w
% 73 (Four-dimensional trajectory ADT)FRM AL A, K ILRAT P R A TR ; AR Z o B oF K AL
B AR, LR 5 M3z 47 BT 69 kAL B T B 4iE A (Descent path angle, DPA) AR Z &, K F % B 471
# 5 % NSGA- H%i}ﬁeﬁﬂkm’%ﬂm WG AR R A S AL CDO T—AT A B HEAT o R TR e L, 5 AT T HRAL
AR EABMT TR YR T R LEIT Y0, EREAN SR MILA AT AEZALRTHAG AL
NRELTHET, SR, 20REMHG-FHEGFTHT 11 kg/R, RN LA 6 AT F R R A0
BN 984 sl Y B0, B il FR T kAT R, ATALRAY TRILEHRA MR} Ri& 4T HBA, & CDO £
T 0 A B A B ATHOR

KEER £ 4 T REAT ;v ALl ; ok RIAM 5 5 B ARAR FEok s b R T M4t A
FESES: V355 AR SRS A X EHES:1005-2615(2023)01-0123-08

A Flight Conflict Prediction and Resolution Algorithm in Continuous

Descent Operation

WEI Zhigiang, XU Guangyu
(School of Air Traffic Management, Civil Aviation University of China, Tianjin 300300, China)

Abstract: Aiming at the problem of aircraft conflict prediction and resolution strategy in continuous descent
operation (CDO), a four-dimensional trajectory (4DT) prediction model is constructed to realize the accurate
prediction of flight conflicts. We take fuel consumption and conflict duration as the optimization objectives,
and aircraft speed and descent path angle (DPA) as the optimization variables. Thus, flight conflict resolution
is realized based on a multi-objective genetic algorithm, NSGA-1I . Finally, a multi aircraft CDO flight in a
terminal area is taken as an example for conflict prediction and resolution, and the influence of the
optimization target weights on the average fuel consumption and the optimization variables in airspace is
analyzed. The results show that the proposed algorithm can realize multi-aircraft conflict-free CDO in the
terminal airspace. Compared with the values before optimization, the average fuel consumption of the
20 aircraft is saved by 11 kg/fight, and the cumulative flight conflict time between aircraflt in airspace is
reduced from 984 s to O, which eliminates the flight conflict. The research results are helpful to realize
multi-aircraft conflict-free CDO in airspace, and can improve the implementation rate and operation effect of
CDO 1n busy airports.
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