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Abstract

This paper analyzes the deficiency of aircraft recovery methods that employ sub-network selection,
namely, the potential for non-target irregular flights to result in additional flight cancellations. To
address this deficiency, this paper proposes an improvement to the classic aircraft recovery model
by introducing the concept of virtual flights to mitigate the impact of non-target irregular flights.
Finally, this paper utilizes machine learning to select sub-networks and employs a rolling approach
to recover the whole network, thereby testing the effectiveness of the improved model. Experi-
mental results comparing the outcomes of the classic model and the improved model demonstrate
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the significant advantage of the latter in reducing the number of flight cancellations.
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Rz s S AN TR CHUHEBE TR ALAHEPE R A IR S B 1. o,
PR R, RALHEEE TR WU AR RIS T RIS 23, 7 ZE R AT LA A B LA e R, (Ha2, BEER
FRPETERIAEAT 23 DR 9 % b J5 R e v I /b R Bl 87, IXFE OB PR 2 “ AN IE WAL 8 52 F4h
PP UAIEE ARG, T 8 x5 SIS B™ B ) 5o, 55 LR R [R] P9 G R Lo B )
XPAS TR WL HEREAT BRI, DAATAS AR M PE I 2% 52 B (40 R g5, XA FEPERRA “ A IEFE MIPRE” .
FOFORI T OB A E R LSS e UEERON S Horh LA g i B S — B LA AT 3
SefiPE. AN IR ML E 08U B FE AR m i, FEEE L MA REREERE. @E, AE
TP S I R o il — R AU 7 R, 3 0 B LK R ) @ (Adreraft Recovery Problem, ARP). #l
ZHYKE I 8i(Crew Recovery Problem, CRP) ik % 1k & I il (Passenger Recovery Problem, PRP) [2]. A7,
LRI [ R ATLAE P S I A i i S I A P A, RO TR B ] R AN AN TR WK S )
BRHEIE,

KUK ) AT AR R, A RIS E AL, ARSI aa I R e LY, Gad— R 5A)
I R BB th 555y, RABIAWE AL R G HFEHIERIN . B, CHLKE W@ sehs b
A& 2 B I IR] A (Multi-commodity Flow Problem, MCP): ¥k H 2 N~ Huff)—Mpek 2 Mg i, @iz
B2 A R IS B — AN E A B IH[3]. 2RI AR IE BN A RN S —, 8
IR A BB LM LRI AR Y (Mixed Integer Linear Programming, MILP). #4575 3 Hifh, 405 83T
i (arc based model)F13E T #5412 AL (path based model). H % F ) CHLIKE ) BAEZL R, K2 AH
FIZZ 50, FHE RS BRI 0 BUR A  AHCHE T AT A2 % Rosenberger 55[4]. Eggenberg
#[5]+ Liang %5[6].

BRI HESE O AE SR N I 1 RAFIRCR, (B2 S HE R 2 AR KIS, AT SR A DAY /2
LN Bl m B R F R . IR, Sebrig st A R R I — A s B LA IEEHE, H
S HOTEEA ML N 2 BEAT AR SRAA . X PEIAMY IR SR v B BRI, nT e S BUSE MR R 2 ),
T AT R H AR T T AR o BRI, A S I SRR BT I 28 v (130 40 TR R CRAL S BILAL SR BRE TR Z N+
W2, FFAEF P2 IR E A EF MIE. BT ] B 4 /N, SRR TA4F DAROR 4 i o RSB SCER T Vos
ESCET], AFH— RO LERR X CHLEATIERE, MMM . BEE LA = ST, HAa
TR ML & 57 S S BT /4%, Bl Vink 558140 70 2K B a5 27 S S 3 L. Eikelenboom
SE[91f FHHE Y BIML#S 2 21 S IE B ML Haider ZE[10 0L 22 S IEFE TN H 7 LT e B 5% . ik
P4 H CHUIKE ) SR EREZR an 1] 1 o, PR EANARIES B, EBRA TS S5EIZA ER
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Figure 1. Framework of aircraft recovery based on sub-network selection
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Figure 2. Example of flight recovery in a sub-network
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B3 5 > S T V% 1 KWL N, SRR X A MILHE BR A . AS SC A
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Figure 3. Example of the virtual flight
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Hro TEEBRE, EEZEREINIE of REEHBUER — MBI v h. LIRS SO, 2
RINHE of WBES At AR SEANB AR, s LR AUMTE H AE AN B A b, B e

DOy, *x,,+ > > >COM,,  *1,  *x,, +y, =1LV €eCF 7

reRaecA vfeVFvreVRacA

FESLBRIZ S, MR B AR AR I KT HEE R . KBS IZE A, T ALY (7)RES TR
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FUTHE R Hr AR B ARAS IEH ATEE A B A IR R — M RAEE, LN T IR A AMES S, R
PPN — D IEHE S, HARBRAR P S E AR E S IR AP 28 LR, 7530t /9L
PRERRIANT

min > Y'C; *x,, + > Y C., *x,,, + > FCcost, *y, + > FCcosty, * y, (8)
jeRacd " WeVRaed ’ feF ' " ¢feCF )
S Ex Y Y ¥, vy, =LY eF ©)
reRaeA vreVRaeA
ZZ[CfJ' *xa r + z z ZCOMCj vf *Ivf vr *xa vr +ycj = 1’ ch € CF (10)
reRacA ' vfeVFvreVRac A ’ ’ '
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@) EFFRE, RAMEE A, FE CHLER RS E AR FTHERUY oA . 2(9) A FEZ s i E(IE
YRR HARASIEH AUED AR s 28 RA10) A2t i A 5= 204 N(11)~(14) 5K 3)~
(6) I SCARTA -
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Figure 4. Framework of machine learning for selecting sub-networks and rolling recovery
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Table 1. Experimental results
1. ZWHER

) . . RUEEE T o= SRR H](s) RRE A

ESIET RS ilIBZi A - — " — - —
25 BRI g R 25 JLAB Y gt 25 dL Y gt
9.01 484,594

1 101 5 2 8.94 601,712
1.00% -19.50%
9.98 1,184,461

2 181 4 1 10.22 1,776,512
~5.28% -33.33%
62.25 381,552

3 771 35 13 57.67 846,457
8.12% ~54.92%
34.82 106,616

4 815 8 3 36.95 169,572
~-5.76% -37.13%
52.64 586,259

5 1052 22 10 47.17 1,178,830
11.60% -50.27%
146.16 806,045

6 2487 23 8 143.49 1,488,348
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