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Abstract: The integrated recovery problem of aircralt routing and passengers is considered based on the

common flight rescheduling method of cancellation-combination. A mathematic model is established based on

connection network and passenger transiting network. A greedy randomized adaptive search procedure

(GRASP) algorithm is constructed to solve the problem. Data tests are given to illustrate the effectiveness of

the algorithm, and to present that the integrated recovery of aircraft and passengers can decrease the recovery

cost and disrupted passengers, compared to the recovery without consideration of passenger reassignment.
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Table 1 Information of small-scale examples
’HL ] F g ) L BE s L WAL TR R 2 TR R 2 i B/ IR SRR /T
1385 PEK XFN 9:00 10:44 96 1040
1386 XFN PEK 11:25 13:02 96 970
2580 11:00 1635 PEK SHE 17:43 18:43 96 600
1636 SHE PEK 19:40 20:51 96 710
1103 PEK HET 9:58 10:46 96 480
1104 HET PEK 11:42 12:35 96 530
281 24:00 1105 PEK HET 19:55 20:45 96 500
1106 HET PEK 21:32 22:21 96 490
1827 PEK WEH 7:13 8:14 96 610
1828 WEH PEK 10:16 11:25 96 690
2088 24:00 1283 PEK HLH 15:44 17:16 96 920
1284 HLH PEK 18:34 20:12 96 980
1102 HET PEK 7:47 8:31 96 440
1285 PEK CHG 10:45 11:26 96 410
2627 9:47 1286 CHG PEK 12:20 13:05 96 450
1593 PEK YNT 19:47 20:41 96 540
1594 YNT PEK 21:27 22:27 96 600
1123 PEK TGO 7:46 8:50 96 640
1124 TGO PEK 10:07 11:18 96 710
2630 9:46 1591 PEK YNZ 13:41 15:02 96 810
1592 YNZ PEK 16:13 17:58 96 1050
1101 PEK HET 21:31 22:16 96 450
PEK -XFN XEN-PEK PEK -SHE SHE PEK
W | 2587 4 | 1103 }—»} 104 [—=1_ 1105 p—l" 1106 |
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g T 2588 ) ) 1827 — isasT I 83—l s |
T T 7T PEK-WEH WEH -PEK PEK -HLH HLH-PEK
AEW 0§ 2627 §3 1102 §—=f 1285 f—>i 1286 F—=f 1593 }—=i 1594 3}
HET -PEK PEK-CHG CHG -PEK PEK-YNT YNT-PEK
TR
PEK -TGO TGO -PEK PEK-YNZ YNZ-PEK PEK-HET
B2 /N9 ) B b AL B 2k
Fig.2 Original aircraft route of a small-scale example
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Fig.3 A small-scale example of the aircraft route obtained from the algorithm ARM
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Information of aircraft route and passenger transfer obtained from the algorithm IRM in a small-scale example
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Table 2 Comparison of three algorithms for small -scale

R4 FHEZEABEEREXRNIAEE

Table 4 Substitution relationship between sub-types and

examples aircraft capacity
AH A8 bR WA ARM IRM FHLA 733 73D 738
ik % 4 HLECE /AL 24 0 24 CHLA /AL 120 160 160
il 75 1R SR /5K 744 192 168 733 — n n
FE VA /TC 3386 10 327 9901 73D y — y
e HLNAR /7T 345 0 345 738 y y —
R RA /7T 487 200 90 240 83 040
BORAR /7T 490 931 100 567 93 286 )t GRASP Y fff &l 2 15 17 GRASP 5.3k

®3 MMM EBSIKREER
Table 3 Partofthe passenger information of the flight plan

AL ik 2 Bk / iz BENA/ T
1385 96 1040
1386 96 970
1635 96 600
1636 96 710
1103 96 480
1104 96 530
1105 96 500
1106 96 490
1827 96 610
1828 96 690

1283 96 920
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Table 5 Comparison of calculation examples with different search areas in the same disruption circumstance

A 1 2 3 4 5
FEDR ) RALE /4 2 2 2 2 2
T SR 52 5 123 B CALE /4 2 2 2 2 2
CHLE S/ 5 25 45 65 87
FE 15 4 FL R AR A /A 10 21 20 17 20
I KA BE AT 1R 5] 8] /min 13620 10 860 7 200 8940 10 860
PR LE SR AL AT /min 66 900 78 780 53 100 36 900 76 560
BT A R AR /A 2 0 0 0 0
W% TR % i/ L 0 0 0 0 0
GRASP 1B B il % Al /v 192 0 0 0 0
Jife 5 9 SiE D% AR /5T 16 752 11 897.6 13123.2 11747.2 11 644.8
it % ) 2028 WA / I8 0 0 0 0 0
& R SR /T 82 560 0 0 0 0
SAR /TG 99 312 11 897.6 13123.2 11747.2 11 644.8
718 17 ] /min 0.027 0.94 3.24 8.48 31.93
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Fig.5 Comparison of running time of different examples ob-
tained by GRASP algorithm for disruption circum-
stance 2d2g
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Fig.6 Comparison of running results of different examples
obtained by GRASP algorithm for disruption circum-
stance 2d2g
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Table 6 Comparison of the average values of practical

examples
. BA/ BEEIRE HHURE Vst
I Kot/ K /A BFE/min
ARM 27 289.7 275 0 4.92
IRM 20 581.9 201 73 6.73
[IRM—ARM)/ o
ARMI/ % 32 37 100 26

UL AR 5 FEOIR 7 He L2 G A5 505 12 A ik a) A7 P
&I AE B AT IR )5S 0 A 23 FE /N T AR B AR Y
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