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Inbound and Outbound Truck Scheduling to Minimize the
Number of Items Unable to Ship in Cross Docking Terminals
with a Time Window

Cheol Min Joo' - Byung Soo Kim’

"Industrial and Management Engineering, Dongseo University, Busan, 617-716, Korea
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This paper considers the inbound and outbound truck scheduling problem in a cross docking terminal. The
unloading process from inbound trucks and loading process to outbound trucks are assumed to be performed
within a time window. If some items are not able to be loaded to their scheduled outbound trucks within the time
window, they are stored in the terminal and shipped using the truck visiting the next time window. The objective
of this paper is to schedule inbound and outbound trucks to minimize the number of items unable to ship within
the time window. A mathematical model for an optimal solution is derived, and a rule-based local search
heuristic algorithm and genetic algorithm (GA) are proposed. The performance of the algorithms are evaluated

using randomly generated several examples.
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Figure 1. Truck schedule by LPT SPT
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Figure 2. The representations of chromosomes

2
ot 2ol A & & AfAdshH ol waket oA A
ol FEA el

i_:“
i
=
2
ok
rir
ofN
o
ol
p
2
ok
o
ol
fiu}
it
re
p

TGS HIE UL

o A43ll(Local optima)2 FH3l= AS WA FTHGen and
Cheng, 2000).

B AFAs Ate 2 d A9 /M 48 HREE
A GAAE SR 7hA 7R 98] B HElitist stra-
tegy)= A&t wAARO 2= AY BIH5 3 & S AT
A g1 g & AT ¢ e 7P derAQl mApALt
Z sl 3-8 2K One-point Crossover) & AH&-ghc}, g
A AP sk wAd S & Ykl <Figure 3>
3 o] F BRI FAAE wasto A4 A sE Y

A o] S 2= <Figure 4> Zo] 29 FHA

2
N
ot
=
a2
“o
i
A
BN
~

3
b
2

o
o

237 | A
4 ' v
mwi{o |31 |s[af3]1]4]2]
|
pwo4ft|s]2][3f2]4]3]1]
|

A [a s ]a]sfs]a]a]1]
<YREHIA> | <ZFAEHIA>

Figure 3. One-point crossover



346

oA o= Hdd F d
1 o] (Swap mutation)™¥

b =1 }E
n3 =99 AHggt Wik 9 29
Ho| A4ke dolo] e o3 HAA Y FEM HFHYL
2 23 EYY YA BT mE v S e A4
WA B Eddo] dAS B3 2 FAE At o)
AR T P75 AN, o] AL FAR FH Adiedd =
< & gj71 A WEen
Fagd  Suag | dasd ey
v v ¥ ¥
vw o3| ]s]afi3|1]4]2]

oy
of
4

Population of current generation

v

Reproduction
(Elite strategy)

v

Generate potential parents pool

v

Select parents randomly

v

Crossover with a given crossover rate
(One-point crossover)

v

Mutation with a given mutation rate

(Swap mutation)

Population of next generation

1270
1
Figure 4. Swap mutation Figure 5. Generation method for next generation
Al 7H] A Qe S8 At E T ske A A3
<Figure 5>9 2T 4 @ Ao A1 943 GAA SUE 4, el Se) AYA A5 A A5}
e AtE BAAADE L, A YA s hee
27 9 SdWo] A Fa| A4E A4 GAASE 7Y AYANR] FolR A2 2EA Hrl QoA v M B 4
o A GAAE AAF RGO RE Qo AdE Rrd  &3E YD UEIL EY AL 9IS LPT_SPT ¢l
AAZEE Fol7 naiwo] 3E 2 watwo] 35S o] 43 HGAY A5 AFd] Y3t F A ERY AP olH
of wapo) 9 Edwo] A el o g Agstel yAadn. = AT A UA £79] 49 HolE = s oo A
Table 1. Performance comparison of small sized problems
2 g dolE CPLEX LPT SPT GA
_ . Time - Time
H3 H A 3 3] 3
R S N Q el DR (Sec.) 3l DR 333 DR (Sec.)
1 4 4 3 306 0 0.000 1.922 100 0.327 0.0 0.000 0.051
2 4 4 5 395 97 0.246 1.828 200 0.506 97.2 0.246 0.095
3 4 5 4 363 0 0.000 2.406 100 0.275 0.0 0.000 0.085
4 4 5 6 318 42 0.132 2.219 162 0.509 42.0 0.132 0.125
5 5 4 3 386 86 0.223 3.969 300 0.777 86.0 0.223 0.084
6 5 4 5 392 98 0.250 1.734 200 0.510 98.0 0.250 0.126
7 4 6 4 259 0 0.000 2.563 63 0.243 0.0 0.000 0.120
8 4 6 6 224 0 0.000 2.140 86 0.384 0.0 0.000 0.114
9 5 5 4 288 0 0.000 1.735 78 0.271 0.0 0.000 0.099
10 5 5 7 450 100 0.222 2.484 389 0.864 120.0 0.267 0.188
11 6 4 3 231 0 0.000 1.422 0 0.000 0.0 0.000 0.109
12 6 4 6 200 0 0.000 2.094 74 0.370 0.0 0.000 0.151
13 5 6 4 439 31 0.071 15.109 200 0.456 74.5 0.170 0.162
14 5 6 7 372 96 0.258 6.672 220 0.591 104.4 0.281 0.225
15 6 5 5 254 0 0.000 2297 0 0.000 0.0 0.000 0.142
16 6 5 7 341 0 0.000 2.375 189 0.554 35.6 0.104 0.190
17 6 6 3 188 0 0.000 18.750 33 0.176 0.0 0.000 0.140
18 6 6 5 500 129 0.258 4580.540 371 0.742 130.3 0.261 0.186
19 6 6 6 331 40 0.121 25.328 291 0.879 40.0 0.121 0.195
20 6 6 7 260 0 0.000 61.109 115 0.442 6.8 0.026 0.220
35t 0.089 236.935 0.444 0.104 0.140
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A5 B7He AS Ao, 7 HA E7Y A dHolHe  ARILE, 25, 50, 759 1009 A ZH2 1920, 3840, 5760,
LPT_SPT9} GA 7te] 4t el A5 % At Aolth, HH 1680 H AT O E THA AT

sfete] Ao 4% B7HE A AP ole = A ARt o] AN daeEE9] HAe o] Ao B B7t 2 A3
Woll 4837122l CPLEXE &3l A4sl& 7T dedE I Aes Bt A A==E 4 (1 EXAHEF E
67l olste] Y EF R} ST EHSF G 770 0|5t 3} thu] W] A &7F vl &(Delay Rate : DR)E ©|-&3t4t. DR
EEFT NE ZEE A48t v, Fej2g daglE: & A1E de =79 HE YV BE, DRY ol A&
L 3 £ 48 F 9 & F(Effectiveness)’t 0= & 2 v] g},

FTTES, 10 159} 2002 Lﬂo}oq N?f‘ H]OIHE A48t pr = DA =S (12)
Atk E] wAA D9} EE Olixfw/\lﬂ Ve BE =g
Aol dal A4zt 758 AAET 100G A2 T3
= o Eude] Ay AT T 2 g%;_ g AHAE AR A%E 36002 FILILOG CPLEX 1025
gote g2 =90k & Ed2) 127] ojuld W ggorre] A& FEAIL, LPT SPT 9 GAE CiNetS o] &3to +

Table 2. Performance comparison of large sized problems

A d ol LPT SPT GA

- . 1~ Time
HE R S N 0 3 DR o DR (Sec.)
1 10 15 5 513 195 0.380 0 0.000 0.888
2 11 14 15 740 487 0.658 137.6 0.186 2.306
3 12 13 10 646 286 0.443 40.4 0.063 1.541
4 12 13 5 479 245 0.511 0 0.000 0.883
5 13 12 20 464 182 0.392 34.9 0.075 2.534
6 13 12 10 876 559 0.638 200.9 0.229 1.870
7 14 11 20 662 555 0.838 154.1 0.233 2.848
8 15 10 15 587 276 0.470 86.7 0.148 2.261
9 22 28 20 1897 1347 0.710 430.6 0.227 29.965
10 23 27 5 1297 391 0.301 0 0.000 9.880
11 24 26 15 2089 2054 0.983 514.3 0.246 19.088
12 25 25 10 1892 1440 0.761 340.5 0.180 23.008
13 25 25 15 950 380 0.400 0 0.000 18.503
14 26 24 5 1493 469 0.314 11.3 0.008 11.478
15 27 23 10 971 455 0.469 0 0.000 15.250
16 28 22 20 1705 1084 0.636 429.4 0.252 28.091
17 34 41 15 1486 363 0.244 0 0.000 77.712
18 35 40 10 2359 1391 0.590 16.7 0.007 67.217
19 37 38 15 2641 1884 0.713 266.8 0.101 77.810
20 37 38 20 2157 1338 0.620 103.7 0.048 116.272
21 38 37 5 2087 1041 0.499 0 0.000 28.086
22 38 37 10 2543 1811 0.712 163.8 0.064 64.990
23 40 35 5 1251 0 0.000 0 0.000 44764
24 41 34 20 2266 1554 0.686 225.9 0.100 110.216
25 45 55 10 4494 3171 0.706 795.6 0.177 178.316
26 47 53 20 3196 2280 0.713 197.6 0.062 330.030
27 49 51 5 3110 689 0.222 0 0.000 141.098
28 50 50 15 4013 3586 0.894 716.3 0.178 278.636
29 50 50 20 4199 2966 0.706 969.4 0.231 376.424
30 51 49 15 3165 2460 0.777 141.7 0.045 298.852
31 53 47 10 2747 1927 0.701 0 0.000 196.466
32 55 45 5 3811 1100 0.289 340.3 0.089 161.412

D 0.562 0.092 84.959
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3tk GAE B AP taf (e & R+58, F
AUTFE 1,0000.2 st 1034 dHE Agst4 1, aapiol
3 2ol &2 o 7hA 29 on| AP A A 71
Zo %S 1AW 087 028 331 Th <Table 1> = A
A £59 74 Aduoled tis] CPLEX] <3 A3,
LPT_SPT &ag] ol o<t afl ¢k GAol &3t 39 Fd= A
9, o5 Zh el AU ARl 5 B7HE A3l DRE A4kt
of A3t} <Table 2>l &= L1 e] &7t A A9 A% H
7HE Y8 F A E59 24 A3d ol tha) LPT SPT &

e Fol gt a9 GAol st sl H H o] 59 DRE A
Abate] Aesh .

<Table 1>9] A9 A3} Bw, CPLEXY &3] &AL
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8 E2Fo] 100722 Fohd 4?<4 3 thul F 1570 B0
F7IE ALE FA de A& vt et GATZF TR
7} A stE EA o 3 l*é: o] &3] TS ¢ & 9t
<Table 2>9] Ag AFHE HW LPT SPTS GAY DR 7+t
H 56.2%}F 92% 0.2 & 722 EAAME GAS 450l
LPT_SPTOl I3} dA 3] $-55He & 5 9 E} GA9Y| & &A1/
e F EYsr 4 SEFHRTI Bold
?‘fémﬂrHSHTTOMP‘ AL Ao ‘zﬂfzﬂ l?ﬂﬁ*l i&
A R A G Y +Hol 7 ?‘%&401 .

LPT SPT tj¥] GAA Mrﬁ 92l %
7] Y8t 7 HA 7Y B

i TAHCE AF3
ﬂolEMl sl F &g

< EY 7t gofdol wet g4 5S¢ F A A F9 DRE 95% /?_]ﬂ:rLZl'-/] Jéﬁﬂr Tukey HSD intervalsZ
Fol dstd §f - 2 F EYY F7F 120 ofFold tiFE  <Figure 6> YEF AT <Figure 6>(a)& Xﬁ] dolHE g
o] 790 A AZH3600%) ool HAHE 7S 5 U o2 3 F d1EE9 DR IS A A Hlw Ao] <F1
ok Wb o] LPT SPTS GA= A dlol8l BF 12 offoll 8} gure 6>(b)9} <Figure 6>(c )" 47t F EYSF «] 3ol 318
s 84 & 5 Atk HAA Y HiDrol 8.9%% WH  F4o W ©E T E]U‘/] DRt FAF H]J]_
LPT_SPTO| DR Bitd d44%2 433 £4 2 2345 H Ao|th. <Figure 6> 1 '/F gxol, F delFe DrY
ol WM, GAT 104%E HAsf o) thu] B4 1.5% DRl 5 ol & EYS e 318 £HS BAQlo] BAHOE &
07
06 BNl
&
i L
04
§
03
0z
=N
004 , .
LPT 5PT GA
(a) Total
03 09
08 06
07 07
08 0.6 % %
05 05
5 8 u4
03 03
0z 02
ol % % % 014 % % %
- [} 0.0 E2
Tucks & W %W Eom %W N 5 10 15 m 5 10 15 m
LPT SPT GA LPT_SPT Ga

(b) Truck group

(c) Product group

Figure 6. Mean plots and Tukey HSD intervals at the 95% confidence level of LPT SPT and GA



Inbound and Outbound Truck Scheduling to Minimize the Number of Items Unable to Ship in Cross Docking Terminals with a Time Window 349

o

4= 9lth. o] &= LPT SPTel| Hl3] GAZ} 244 Al 7Hko]
22EZ HuldoA v AF 2F Ha0E AT
g YA o) B} T2 < ou|d}

o N 1o
mNe Qoo
R o
lm e

5.4 &

AT A= AGAIZEEo] T4 3hat T At
HNZ EEH Qe AZAEF Eiﬂlk:iﬂ da g
o dFAGEAE GFUY. 2 ]
Z1EY YAHAYEAY %&t Fo1 AR
g3t7 Rahe 3E 7E Hasshe Aot A3
EFATAY R & A, AlgE AT el
A i 28 J o] E&= A3 LPT_SPT &
FALIYES
7Fet7] @l %*d, J} "—h‘} EA) Sl tha) CPLEXO] 93
A9 A A5S vwsgdnt B3, F27F 2 EA o o
3 A1 A AE LPT_SPT ¥ 8|53 GAY AhE 5= 3
7FA ek R 2 EA A GAS DRO] 3t 9.2%Z LPT SPT
G2 F o mlel A $FE & AU EF, GA
7t A YA T4 AR AEF Hud e gi E
g9 JAAGEA A thaf HAsf o ZAE S E
AN Yol FAs = BE e S} Q&

SIS
N

oy — fo iy
ol forjuopol 0 owE gm N

l>’
k
ol
o oo
=
m\J
1o
El = e
ot = o
eGPl

@
paes
Su}
B
>
rﬂ
rUS
i:l
i)
N
il
Ao
oL
ofr
o

iy
H]

2 >
aa_,,

o

o

%1

o

=
<)

> \=]
]

Apte, U. M. and Viswanathan, S. (2000), ffective cross docking for im-
proving distribution efficiencies, International Journal of Logistics,
3,291-302.

Baker, K. R. and Trietsch, D. (2009), Principles of Sequencing and
Scheduling, Wiley and Sons, Inc. Hoboken, New Jersey.

Boysen, N. (2010), Truck scheduling at zero-inventory cross docking
terminals, Computers and Operations Research, 37, 32-41.

Boysen, N., Fliedner, M., and Scholl, A. (2010), Scheduling inbound
and outbound trucks at cross docking terminals, OR Spectrum, 32,
135-161.

Chen, F. and Lee, C.-Y. (2009), Minimizing the makespan in a two-ma-
chine cross-docking flow shop problem, European Journal of Ope-
rational Research, 193, 59-72.

Gallien, J. and Weber, T. (2010), To Wave or Not to Wave? Order
Release Policies for Warehouse with an Automated Sorter, Manu-
facturing and Service Operations Management, 12(4), 642-662.

Gen, M. and Cheng, R. (2000), Genetic Algorithms and Engineering
Optimization, New York, Wiley.

Joo, C. M. (2008), A Flexible Genetic Algorithm for Scheduling of
Inbound and Outbound Trucks in Cross Docking Terminals, Jour-
nal of the Korean Management Engineers Society, 15(3), 43-53.

Joo, C. M. and Kim, B. S. (2011), A Genetic Algorithm for Scheduling
of Trucks with Inbound and Outbound Process in Multi-Door Cross
Docking Terminals, Journal of the Korean Institute of Industrial
Engineers, 37(3), 248-257.

Li, Y., Lim, A., and Rodrigues, B. (2004), Crossdocking-JIT schedul-
ing with time windows, Journal of Operational Research Society,
55, 1324-1351.

McWilliams D. L., Standfield, P. M., and Geiger, C. D. (2005), The
parcel hub scheduling problem : a simulation-based solution ap-
proach, Computers and Industrial Engineering, 49, 393-412.

Soltani, R. and Sadjadi, S. J. (2010), Scheduling trucks in cross-dock-
ing systems : A robust meta-heuristics approach, Transportation
Research Part E, 46, 650-666.

Yu, W. and Egbelu, P. J. (2008), Scheduling of inbound and outbound
trucks in cross docking system with temporary storage, European
Journal of Operational Research, 184, 377-396.

Vahdani, B. and Zandieh, M. (2010), Scheduling trucks in cross-dock-
ing systems : Robust meta-heuristics, Computers and Industrial
Engineering, 58, 12-24.




<<
  /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


