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The airport processes are restricted by some limits of performance objects as size of airport, ability of human
resources, capacity of facilities and operational rules. These limitations make passenger handling difficult when
passenger numbers increase. In order to solve this problem, we modeled the airport process and analyzed
departure passenger arrival, scheduled security manpower under specific customer service level maintenance
with mixed integer programming and validate the efficiency with simulation with adapting smart airport
framework. We concluded that the airport management with information techniques can reduce waiting time
within security and immigration process.
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Figure 1. Distribution of passengers on departure gate
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Figure 2. Airport passenger process
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Table 1. Simulation result

8l

ofol

7173 - AR - AR - )RS

Rl e R HIAY L8 A7 05 28412 2otgA AN Borgy LR AR FIUA QA EIUA 2847
Ao |EIW (B Ha =18 g e g 2 EES ] oz EES e Ly By =8 B | EL] iy EES El]
A 49825 00000 | 204460 52909 02583 | 211141 1382127 0.0000 3151124 | 331901 | 141715 | 498939
B 1000187 0 2105300 | 292051 | 1779205| 656003 | 1944631 | 451183 | 5722978 48824 0.0000 | 20.6430 519092 0.2468 | 213110 137.4042 10.0000 316.0466 | 349781 | 17.9096 | 48.9035
Casel |C 40813 00000 | 201159 52953 02514 | 207734 1547768 0.0000 3318342 | 355530 | 180761 | 493503
D 49932 0.0000 | 20.9638 53134 0.2585 | 216198 152.2161 0.0000 3134942 | 341354 | 169532 | 478423
b 100.0187 0] 219.5399| 20.2951) 17.79295| 65.6003 | 194.4631| 45.1183| 573.2978 | 4959818 0] 20.5422| 5.274691| 0.253768| 2120457 1456524546 0 3101218465 | 3446414| 1677738 49.24751]
A 40825 00000 | 204458 52935 02614 | 211174 1504307 0.0000 3015212 | 345319 | 17.3421 | 497107
B 8002422 0 1106607 | 2035488 | 1732215 | 421017 | 195 2628 | 4656021 | 5728534 48825 0.0000 | 20.6427 5.2061 0.2490 | 213143 150.9196 0.0000 2889381 %28076 17.7384 | 482623
Case2 [C 49807 00000 | 201152 52983 02537 | 207755 1525951 0.0000 3071577 | 350133 | 190767 | 500064
D 49933 0.0000 | 20.9644 53171 0.2584 | 216163 151.5642 0.0000 2941715 | 321520 | 17.5385 | 48.6459
oz 89.92422 0| 119.6607 | 29.35488| 17.32215| 43.1017| 195.2628 | 46.56021| 572.8534 | 4.95975 0] 20.54203| 5.278759| 0.255643 | 2120588 1513773842 0 297.9471326| 33.62619| 17.92393| 49.15632]
A 49825 00000 | 204455 52903 02601 | 211105 1165226 0.0000 2757728 | 328796 | 160811 | 361263
i B 1003646 0 2201860 | 3067356 | 1582108 | 6391452 | 1944079 | 4684641 | 5705326 48827 0.0000 | 20,6433 5.2070 0.2465 | 213133 1126509 0.0000 2770774 | 343122 | 17.7226 | 37.8866
Case3 |C 49810 00000 | 201152 52973 02526 | 207763 1123530 0.0000 2888020 | 326297 | 179562 | 341717
D 49925 0.0000 | 20.9640 5.3165 0.2589 | 216232 103.1565 0.0000 2624975 | 320071 | 16.1315 | 37.0872
B 100.3646 0| 220.1869| 30.67356| 15.82108| 63.91452| 1944079 | 46.84641| 570.5326 | 4.95967 0] 20.54202| 5.277782| 0.254507 | 2120583 1111707529 0 276.0374142| 32.95716| 16.97283| 36.31794]
A 49827 00000 | 204457 52922 02570 | 211147 1237578 0.0000 2825278 | 326209 | 19.2920 | 355206
B 8080402 0 1200738 | 20057245 | 1020333 | 4257055 | 1958385 | 4527428 | 5716683 48827 0.0000 | 20.6429 5.2026 0.2494 | 213129 123 583% 0.0000 2798125 %180-52 16.1802 | 362258
Case 4 |C 49808 00000 | 201155 52043 02527 | 207775 976283 0.0000 2646080 | 343068 | 16.5580 | 361116
D 49929 0.0000 | 20.9641 53133 0.2609 | 216203 1125174 0.0000 2820656 | 32.9901 | 18.0006 | 334939
o 89.89402 0| 120.0738| 30.05746| 19.29333| 4457055 195.8385| 45.27428| 571.6683 | 4959795 0] 20.54203| 5.275589| 0.254995| 2120635 1143218325 0 277.253481| 329305| 17.50768| 35.33798]
Z Z 2~ = = = = i o : .
AZEO] 18 520 A 45%(33%) FTOE ZoFOEZA A stant threat probability in an airport security system, European Journal of
o = = = ratl X 2 -
ol FAA Y AQAN HEAE o= 98 71 9Tt Operational Research, 168(2), 633-644.
B 2o} wa HolpAl Ao HA Lo7|Ho] RE Choi, S. G. and Lee, C. (2011), Improving passenger service level at the air-
T M (=00 ST T ARG R = g B . L . . .
. port security checks by using simulation, Proceedings of IT-Convergence
$o] H450) 712 TLAF vl@7b o FA Ao| 2 . o .
Service and Applications for Future Environments.

9% 12 9] Ao &AFS ok 2= 9t} Ea 22AA} . . . .
22% HEAS frASS ¢ 5 Utk 23 5414 Choi, S. G. and Lee, C. (2012), A study for improving passenger service level
- = . . o .

AN ME 20tEF TS U-Immigration A 28 7 at the airport security checks by using simulation, Journal of the Korea

Iy
b 2
Mo mE 2= S HI 2o o n® o RI (U

TAAET e 2% A2 T P Holx
AQATHE 502 A 362 £FOE k6% 20 ER

AT 71 AZEE 71E tiel 28% 7 E0le AL
HAth metA 2ntEFE Zh g ae 7)Ed A

Hl 2R 0 A H 2 A g0l 285 A7te 538k é
AH 2 A 7Ee] HALE S0 ZH BTh g A o) 3 B 2
T Aul 2 A Fol 7He st

iﬁ}m_.dr..%

=

4

B o M o

5.4 &

B=R0o A3 9 3R e a4 AH 2 52§ g HHol
FQ AA TG 9ol QlojA BobAM &4 FiT
nEFgoletE de] B0 £9 &g o] L 1]
=)o tsl AFsigeh AAG sFolA e 1A vz A
T3} EA A} FE Be4FES §237] 95t a3y
ko 2 AN G Bk Q)X W T T} AR S A
= o 2 AT T A7) &S 0| 83 ATLE 332 o] &
Mol 2T E =93 FA 7t HAE WEA] Fojr:
AL AY A7 FA8 4 9otk A L =5 & 2AH &
3o O3 A7} TR Eod /)29 Aol 2} s}E ol
EGAQ 78 £33 AAH &9 184 Hr1E S
REol tran, T&2Y0 Qojq AAHA &4 AA AN
o A Ao @ Bo|AFPo 7 A gF 5 = A EH o]
A 2 7 S A Bt 2 o979t

53

Babu, V.-L.-L., Batta, R., and Lin, L. (2006), Passenger grouping under con-

Society of Computer and Information, accepted.

Frederickson, H. G. and Laporte, T. R. (2002), Airport Security, High Relia-
bility, and the Problem of Rationality, Public Administration Review, 62,
33-43.

Holloran, T. and ByrnJ. (1986), United Airlines Station Manpower Planning
System, Interfaces, 16, 39-50.

Huang, H. C., Lee, C., and Xu, Z. (2006), The Workload Balancing Problem
at Aircargo Terminals, OR Spectrum, 228, 705-727.

Jeon, S. and Lee, C. (2011), Measure the Productivity of Airports in Korea
Considering Environment Factor : An Application of DEA, Jornal of
Korean Institute of Industrial Engineers, 37, 350-357.

Joo, J. and Kim, N. (2011), Modeling and Simulation of Emergent Evacua-
tion Using Affordance-based FSA Models, Jornal of Korean Institute of
Industrial Engineers, 37, 96-104.

Kim, H.-S. and Jeong, H. G. (2012), A Diagnosis and Assessment Methodo-
logy for Enterprise CRM Strategy, Journal of KORMS, 37, 23-37.

Lim, Y. S., Kim, S. H., and Lee, Y. H. (2012), A Study of Ambulance
Location Problem Applying the Iterative Procedure of Simulation and
Optimization, Journal of KORMS, 37, 197-209.

Manataki, I. E. and Zografos, K. G. (2010), Assessing airport terminal per-
formance using a system dynamics model, Journal of Air Transport Ma-
nagement, 16, 86-93.

Schindler, S. and Semmel, T. (1993), Station Staffing at Pan American World
Airways, Interfaces, 23, 91-98.

Seo, S., Choi, S. and Lee, C. (2012), Security Manpower Scheduling for
Smart Airports, Lecture Notes in Electrical Engineering, 114, 519-527.

Seo, S. and Lee, C. (2012), Optimizing Security Mandpower Scheduling with
Multiple Security Levels at Airport, Working Paper.

Sohn, S.-C., Kim, K.-W., and Lee, C. (2012), IT Framework and User
Requirement Analysis for Smart Airports, Lecture Notes in Electrical
Engineering, 203, 547-555.

Stolletz, R. (2010), Operational workforce Planning for Check-in Counters at
Airports, Transportation Research Part E., 46, 414-425.

Yang, T., Yan, S., and Chen, H. (2003), An Airline Maintenance Manpower
Planning Model with Flexible Strategies, Journal of Air Transport
Management, 9,233-239.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


