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Conflict resolution model of optimal flight for fixation airway

HAN Yun-xiang, TANG Xin-min, HAN Song-chen

(School of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, Jiangsu, China)

Abstract; Aiming at the conflict resolution problem among several aircrafts under fixation airway,
the flight strategy of changing course was proposed, and the optimal conflict resolution models
under free flight and fixation airway were compared. Aircraft performance and airway space were
taken as constraint conditions, the conflict resolution time was taken as objective function,
optimal control theory and differential equation were used, and the total conflict resolution times
under different initial conditions were computed. Computation result shows that while the
resolution endpoint of aircraft changes from (80, 0) to (65, 0), the total conflict resolution time
reduces 32 s. While the resolution speed of aircraft decreases from 833 km « h™' to 759 km « h™',
the total conflict resolution time increases 12 s. While the initial position of aircraft increaes from
(20, 0) to (29, 0), the total conflict resolution time only increases 2 s. The resolution endpoint
and resolution speed of aircraft have great influence on the conflict resolution time, but the initial
position of aircraft has little influence on the conflict resolution time. 4 tabs, 5 figs, 26 refs.
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Fig. 2 Flight path under fixation airway
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Tab.1 Model parameters
ZH BE
A7 28 2 M I 06 154 Bk (0,0)
iz 8% 1A /rad /2
Wi 2 MG ATM /rad n/2
Mz fs 1 3/ (km « h™1) 648
Mizs g 2 RS E /(rad « k1) 189
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Tab. 2 Flight states of aircraft 2 under different resolution endpoints
CATR B B B AR VA AR BR/km TCATHETE] /s e = R[] /s 7 I 2 5 A B/ km
0,0),4,1) 11 DAYE BE 23° 64T (80,0)
(0,0),(4,1) 11 DAY BE 23° % AT (75,0)
%1 B IR IR A
(0,0),(4,1) 11 DL 2376 AT (70,0)
(0,0),(4,D 11 LIy B 23° % AT (65,0)
(4,1),(29,9) 67 TR 1) 72° % AT (80,0)
(4,1),(29,9 67 FR R 1) 72° AT (75,0)
2B HL AT
(4,1),(29,9 67 TR 16 72° % AT (70,0)
(4,1),(29,9) 67 TR 1) 72° % AT (65,0)
(29,9),(51,7) 54 PAYEBE 10° kAT (80,0)
(29,9),(49,8) 49 DLYE BE 10°%AT (75,0)
%3 B nFE
(29,9,(51,7) 54 AR E 10° kAT (70,0)
(29.9).(55,5) 66 DAY 10776 AT (65.0)
(51,7),(80,0) 74 FRFFRT I 104° 64T 206 (80,0)
(49,8),(75,0) 68 P4 107° % AT 195 (75,0)
o4 B EHK AT
(51,7),(70,0) 51 PR ) 110° % AT 183 (65,0)
(55,5),(65,0) 30 FEFFRT I 115° 64T 174 (60,0)
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Fig. 4 Flight paths of aircraft 2 under

different resolution speeds

5.4 4 LR TR S 5 1 W o 0
TEXA 25 5 2 4 0 BB AT I D397 — 2 B
(R A5 | B ROLAE A 3 BB IR b s
2 WAT A A T O L B2 A LB



%14 $EHLF B TR AT R EHAER 119

£3 FRBBEETMZER 2 HETKE

Tab.3 Flight states of aircraft 2 under different resolution speeds

KATB B B BR (& S AsAR / km KATHF ] /s AR 7 =X S E] /s ff L B/ (km « h™ D)
(0,0),04,1) 11 LI 23° kAT 833
0,0), (4,1 11 DAY BE 25° % AT 870
%1 B IR IR A
0,0),4,1) 11 DIYE B 21° 6T 796
(0,0),(4,1) 11 AR RE 19° kAT 759
(4,1),(29,9 67 PR 1A 72° AT 833
(4.1),(28,9) 60 PREFALRE 717 64T 870
2B HEL AT
(4,1),(29,9 69 PR F5 i 1) 72° R AT 706
(4,1),(31,9 76 P 73° AT 759
(29,9),(51,7) 54 DL 10°7% AT 833
(28,9),(48,8) 49 DL3E B 11°7% AT 870
%3 BRI
(29.9),(49,8) 49 DI B 9° kAT 796
(31,9,(53,7) 59 IS ¥ 8° kAT 759
(51,7),(80,0) 74 ARHEAL 1 104° R AT 206 833
(48,8),(80,0) 80 PEFEEML 1A 104° K AT 200 870
94 BHEL T
(49,8),(80,0) 83 PRFEAL 1) 105° % AT 212 796
(53,7).(80,0) 72 FRHEEAL 1) 105° R AT 218 759
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Tab. 4 Flight states of aircraft 2 under different initial positions

CATB B BSOS AR AR/ km KATHF ] /s AR Jr =X BB/ s Wizs 2% 1A R W) 46 A7 8/ km
0,0),(4,1.0) 11 DAIYEBE 23° kAT (20,0)
. (0,0),(4,0.5) 9 DAY ¥ 23°7%AT (23,0)
51 BRI
(0,0),(3,0.4) 8 DAIYE BE 23° kAT (26,0)
(0,0),(3,0.3) 7 LI E 23° kAT (29,0)
(4,1.0),(29,9 67 PR ) 72° % AT (20,0)
(4,0.5),(36,9) 83 AR R 1 75° % AT (23,0)
2B HL AT
(3,0.4),(42,9) 99 PRAFAL A 777 % AT (26,0)
(3,0.3),(48,10) 114 P4 ) 78° % AT (29,0)
(29,9),(51,7) 54 DI 10°7% AT (20,0)
(36,9),(54,8) 45 DL RE 107/ AT (23,0)
53 BRI
(42,9),(61,7) 49 DIYEBE 10° kAT (26,0)
(48,10),(69,6) 54 DAY BE 10° & AT (20,0)
(51,7),(80,0) 74 PREEAL 1) 104° R AT 206 (20,0)
(54,8),(80,0) 68 BEFEML 1A 107° K AT 205 (23,0)
4 BHEL T
(61.7),(80,0) 49 AR 1 110° /AT 205 (26,0)
(69,6),(80,0) 33 (REEAL ) 116° % AT 208 (29,0)
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