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Abstract:

Aircraft maintenance is a very important part in aviation safety. Base maintenance in an aircraft
maintenance company is mainly responsible for regular maintenance. Due to the long period of base
maintenance, the aircraft maintenance company use short space apron in hangar to increase the maintenance
energy and efficiency. Aircraft usually change apron due to maintenance requirements during the
maintenance process. If the moving route of the aircraft may collide with other aircraft which must interrupt
the maintenance and moving at the same time to ensure the aircraft moving safety, which is called the
blocking problem of the aircraft. When aircraft is blocked, it will cause unnecessary movement of other
aircrafts, which may decrease the maintenance efficiency, increases the cost and maintenance errors.
Therefore, we develop the optimization model of apron assignment base on the aircraft maintenance
company’s opinion.

We use zero-one integer program and network flow techniques developing the model to reach the
minimum numbers of moving times. We solve it by using the C++ to code the program and mathematical
programming solver, CPLEX. Finally, we evaluate the performance of the model with reasonable data
given by aircraft maintenance company in practice, conduct the sensitive analysis and situational analysis
by different parameters and situations. The results show that the model could be useful for aircraft
maintenance company in practice.
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Rk eha | HesdER) | MR | AekseREs | dEmedEh | MoRnEEs | o eREs | ReREs | gk eEEs | S e ﬁﬁﬁsﬁﬂ
57 3 2 19 N/A N/A N/A N/A 21 2 N/A
58 3 3 19 N/A N/A N/A N/A 21 2 N/A
59 3 3 19 N/A N/A N/A N/A 21 2 N/A
60 3 3 21 N/A N/A N/A N/A 23 2 N/A
61 3 2 21 N/A N/A N/A N/A 23 2 N/A
62 3 3 21 N/A N/A N/A N/A 23 2 N/A
63 3 1 23 N/A N/A N/A N/A 25 2 N/A
64 3 2 23 N/A N/A N/A N/A 25 2 N/A
65 3 3 23 N/A N/A N/A N/A 25 2 N/A
66 3 1 25 N/A N/A N/A N/A 27 2 N/A
67 3 3 25 N/A N/A N/A N/A 27 2 N/A
68 3 2 25 N/A N/A N/A N/A 27 2 N/A
69 3 2 27 N/A N/A N/A N/A N/A 1 N/A
70 3 2 27 N/A N/A N/A N/A N/A 1 N/A
71 3 3 27 N/A N/A N/A N/A N/A 1 N/A
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17
19
21

23
25

27
N/A

11
13
15
17
19
21

23

25

27
N/A

MR EREL | My Eh

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

ALK BFEL | HERLEFEE | FRORERRL | HUR REE

13
13
15
15
15
15
17
17
17
17
19
19
19
19
21
21
21
21

23
23
23
23

25
25
25

25

27
27
27
27
N/A

11
13
15
17
19
21
23
25

27
N/A

11
13

15
17
19
21
23

25

27

A A

A% 38 %)

AR 46 5

57

58

59

60
61

62

63

64
65

66

67

68

69

70
71

72

73

74
75

76

77

78

79

80
81

82

83

84
85

86

87

88

89

90
91

92

93

94
95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

N/A 7 if *
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PR+ _—

R

RTHEEFBRBROTMEER

L HEE | MEIdAR] | KR | AcdSRREs | MARAEES | R EEEs | cRRRREs | AIRARES | MR EEEs | 4R eEed ;Zﬁ;ﬁn
1 1 1 1 3 3 N/A N/A N/A 25 N/A
2 2 2 1 3 N/A N/A 24 28 21 N/A
3 3 3 1 N/A N/A N/A N/A 3 2 N/A
4 2 1 6 8 N/A N/A 23 28 15 N/A
5 3 3 7 N/A N/A N/A N/A 9 2 N/A
6 3 1 2 N/A N/A N/A N/A 4 2 N/A
7 3 2 3 N/A N/A N/A N/A 5 2 N/A
8 3 3 4 N/A N/A N/A N/A 6 2 N/A
9 3 1 20 N/A N/A N/A N/A 22 2 N/A
10 3 2 21 N/A N/A N/A N/A 23 2 N/A
11 3 3 22 N/A N/A N/A N/A 24 2 N/A
12 2 3 3 5 N/A N/A N/A N/A 23 N/A

N/A 7 if *

fix+= RERTHEERFBREDTMESER

SR | M| I | AU | ARk A |k |l | ciste | e | 1O
1 1 1 1 3 3 N/A N/A N/A 25 N/A
2 2 2 1 3 N/A N/A 24 28 21 N/A
3 3 3 1 N/A N/A N/A N/A 3 2 N/A
4 2 1 6 8 N/A N/A 23 28 15 N/A
5 3 3 7 N/A N/A N/A N/A 9 2 N/A
6 3 1 2 N/A N/A N/A N/A 4 2 N/A
7 3 2 3 N/A N/A N/A N/A 5 2 N/A
8 3 3 4 N/A N/A N/A N/A 6 2 N/A
9 3 2 20 N/A N/A N/A N/A 22 2 N/A
10 3 2 21 N/A N/A N/A N/A 23 2 N/A
11 3 3 22 N/A N/A N/A N/A 24 2 N/A
12 1 3 N/A N/A N/A 22 N/A N/A 27 3

N/A 7 3§ *
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Mgt PRI BRI E R

ARSI | 4520 | R | AdhuREs | MRS | PR ERE | cRReRE | R | AERES | g R ﬁﬁﬁﬂzﬁﬂ
1 1 1 1 3 3 N/A N/A N/A 25 N/A
2 2 2 1 3 N/A N/A 24 28 21 N/A
3 3 3 1 N/A N/A N/A N/A 3 2 N/A
4 2 1 6 8 N/A N/A 23 28 15 N/A
5 3 3 7 N/A N/A N/A N/A 9 2 N/A
6 3 2 2 N/A N/A N/A N/A 4 2 N/A
7 3 2 3 N/A N/A N/A N/A 5 2 N/A
8 3 3 4 N/A N/A N/A N/A 6 2 N/A
9 3 2 20 N/A N/A N/A N/A 2 2 N/A
10 3 2 21 N/A N/A N/A N/A 23 2 N/A
11 3 3 22 N/A N/A N/A N/A 24 2 N/A
12 1 3 N/A N/A N/A 5] N/A N/A 27 3
13 3 3 1 N/A N/A N/A N/A 5 4 N/A
14 3 2 1 N/A N/A N/A N/A 5 4 N/A
15 3 3 2 N/A N/A N/A N/A 6 4 N/A
16 3 3 2 N/A N/A N/A N/A 6 4 N/A
17 3 2 3 N/A N/A N/A N/A 7 4 N/A
18 3 3 3 N/A N/A N/A N/A 7 4 N/A
N/A 7 if *
Mg+ h BTH 235 RABE 2 RAIBIELS
ety 1o 3456 7] 8]0 o[ |12]13[1415]16[17]18[19]20(21|22(23|24]25|26] 27|25
1 AC17 AC22
2 |AC] AC23 | AC24 AC25
3 AC19 | AC20
4 ACIS | AC21
5 AC16 [ AC20 ACI19
1A |AC27 AC6 |AC33| ACS |AC37]ACI12| AC40
2A [Ac30] AC32 AC34] ACY | AC14
3.5 [ AC2 | AC11]AC38]AC39
5A AC5
6 AC29
8 AC3 ACI15
9 AC28 ACI13]
7 4k |AC23 AC20] AC16 | AC7 [AC24] AC23 |AC25 AC24
£ 5k | AC17 ACI18 | |AC10 AC26
P 5k [aca | [Ac21 [AC35[AC36 AC41
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17 /AN

= H 3 R 2 AR

%f‘% “arlal23 456|789 |10]11[12|13]14]15|16|17]18[19|20|21|22(23 |24|25|26 |27 |*2 )
1 AC17 AC22
2 |act] AC23 | AC24 | AC25
3 AC19 | AC20
4 ACI8 I AC21
5 ACl16 AC20 AC19
1A |AC27]AC30 AC34] AC6 [AC39] AC46]AC11[ACS50 AC14] AC56
2A AC32 AC37 AC43 [ AC45 AC52
3.5 |Ac28] AC2 AC40] AC8 | AC9 AC47]ACI12 AC54] AC55
SA ACS ACI5
6 AC3 [AC33 AC49[ACI3
8 [AC29
9 AC38 AC48
£ 3 |AC23] [AC20] AC16 AC7 |AC24] AC23 AC25 AC24
2 | AC17 ACI18 | [acio] AC51]AC53] AC26
P 4k |ac31]| Aca | |AC21 |AC41]|AC44
Mg+t BH42RBEEZHRUBIRESER
Wf'% el 2)3 45|67 8]90f11{12]13]14|1516/17]18|19]20(21|22(23|24|25|26|27| 4}
1 AC17 AC22
2 |ac] AC23 [ AC24 [ AC25
3 ACI19 | AC20
4 ACI8 | AC21
5 ACI16 AC20 ACI9
1A [ac27] AC2 AC37| AC6 AC50 ACIS
2A AC34 AC42|AC46 [ AC8 [AC51[AC54[AC57[AC60[ACE4[ACES| AC69
3.5 |AC28[AC31 ACS5 AC45|AC49 AC55|AC11|ACS] AC14]| ACT0
5A AC3 [AC36 AC44
6 AC38 ACY |AC58|ACI2|AC6S ACTI
8 |ac29AC30[AC3S AC41 AC47] AC53 AC62 AC67
9 AC32 AC43 AC56]|AC59 ACI13
£ 9k |AC23 AC20] AC16 AC7 [AC24]AC23 AC25 AC24
£ g | AC17 ACI18 | lacio] AC63|AC66] AC26
I [ac31] Aca [ [ac21 [AC48]ACS2
MR\ S 5 RIS AR AR
Wﬁ”ﬁ*%g; 112(3(4|5]6|7/8|9]10{11]12[13|14]15[16/17|18]19|20|21|22(23 |24|25|26|27|*2 ]
1 AC17 AC22
2 |Aci] AC23 | AC24 AC25
3 ACI19 | AC20
4 ACI18 | AC21
5 AC16 [ AC20 AC19
1A [ac27AC34 ACS50[ACS53[ACS7 AC68 ACT76[AC82] AC84
24 |ac30] AC2 [AC36[AC40[AC46] AC6 |AC52| AC8 [AC59[AC64[AC67[ACT2[ACT8[ACSI| ACS6
3.5 |Ac28 AC32 AC39 ’:S AC51|AC58|AC62| AC63 | AC1T|ACT4 AC14| AC83
5A AC31[AC37 AC49 ACI2 AC835
6 AC41 AC48 ACT3
8 lac29AC33| AC3 ACA45 AC61 ACI3
9 AC42]| ACS AC36| AC9 [AC65]AC69[ACTI[ACT7[ACS0] ACIS
£ 4 |acas| [AC20 AC16 | AC7 [AC24 AC23 AC25 AC24
£ o AC17 ACI18 ACI0[ACT70 AC75]ACT79] AC26
B 5h AC35| AC4 | |AC2I ‘:;3 AC54 | AC55 | AC60 | AC66
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fyiE+71 BH 6 RBHAE ZRUBIELS

F B an "
o | A 1234 10 11]12]13]14|15]16]17]18]19]20|21|22|23 |24 |25 |26 |27 |2}

AC17 AC22
ACI1] AC23 [ AC24 [ AC25
AC19 | AC20
AC18 | AC21

ACI16 AC20 ACI19
AC27 AC32 AC40[AC46[AC50[AC93[ACS8[AC62]ACK4]ACOT[ACTA[ACTT[ACI00] ACS4
AC30] AC2 [AC36[AC39 AC47|AC52[AC57| AC59 | AC63 [ AC67|AC98|ACT6|ACI4| ACS3
3.5 |ac28/AC34[ AC3 [AC90[ACo1[acd  [ACSI[ ACS AC11[ACT2[ACT8[ACS2| ACS6
5A AC42| AC5 | AC49 |ACS3 AC61 ACI12 ACI15
AC31[AC37 AC92 AC36 AC96 ACS0
AC29) AC89[AC41 AC95 AC68[ACT73[AC99
AC87 AC33 AC45|AC48 AC9 [AC65|AC69|ACTI[ACI3 | AC85
£ sk |ac23 AC88 | AC20] AC16 ACT7 [AC24 AC23 AC25 AC24
£ s | ACl17 ACI8 AC10[AC70 AC75[ACT9[ AC26
7 ok 'AC35] AC4 | [AC21|ace] AC54| AC55][AC60] AC66 AC81[ AC101

i
(=
~]
o0
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