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Abstract: Vehicular content downloading via open WiFi access points (APs) can be challenging due to sparse AP deployment with
bounded communication range and the rapid movement of traveling vehicles. For drive-thru networks, resource allocation and scheduling
closely interrelate to and interact with each other, collectively affecting the performance of content downloading. However, none of the
previous work has tackled this problem as a whole. This paper discusses joint resource allocation and scheduling problem for efficiently
content downloading considering channel contention and scarce AP resource utilized effectively. It formalizes optimization selection
problem of node set to maximize the total quantity of data downloaded, and proves that it is NP-hard. Further, it presents a solution with a
joint resource allocation and scheduling approximate algorithm (JAS). Theoretical analysis and simulation results both verify that the
presented implementation achieves higher throughput and delivery ratio than the existing algorithms.
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(wireless fidelity, [ #% WiFi,2& T IEEE 802.11p A5 H 1) J0 45 Jay 35k ) A 2R 4T 210k 194 50 0 A% i (9 itk . G 32 2 R 2
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AU AR IEAT % 18, 4 SR A D 1 ERIT 58 P9 8 380 205 il it

NSO 2 TR 0 2% B A i o SRR e A 2 ] DR ) B 2 1Y I 2 AR A TR A Ay 3 41 P 91,
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R AR R RS R By 51 R 8 T R B 5 % A o A 1) W 0 I T AL 56 3.3 7 AIE W) % 1) U2 NP- i
(1. EAES 4 79, A SO HY &5 £ 12 220 1] DX 3 10 A 0 2 1) 58 9 20 G A AL ST R (JAS) R Mt e 1% ) L % S0 A
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Fig.2 Network model and corresponding conflict model
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Fig.3 An example of content downloading in drive-thru network

3 ERERRL

SIS Nk E o s ]

AR R AR W v 5 TR 23 T L R R 1 P A ) R AR 5 A AT TR SRR

31 HXEXRFS
3.1 5 MoRE

FET A ) 72 7, AT 1 26 7 STl AR 9 oL R o P B PR A DR S A5 5, L3R 1.

Table 1 Symbols and terms
R1OMKARE LS

od

3

=i
@3

EX

AP J# {55 L
FEHCT RIS AR R
B A Y e T A F
55 fAN I ) A t

LAY S o I n]

WA S A H/

eI L E N RS PR e

TR AT AR E A
B G it sE el

TR/ SR BB EA I A5 AR T SR

A ! B B

3.1.2 MRE X

V2V SO i T P TR 1 A4 o 5 R 2 L R AR L
() # /e NS U A/ 50 2 R Rk s
@) #nf €N Hnf € N JUAE AU/ 55705 A0 [ B8, BT, A0 52 BRI 5, e S S

(e v 5, L SC 1.

i

j

EX AEEHRTE). 47N AN/ =@ SN0/ 5 0] ph5E000 nf <Lon! AN AN] =2,

VR 8 n! 575 8 n] AFM ISR nf «L>n].

J

X 2AEMG ). R0 S A T A AR LR TS S AL RS A PR 5 T 26 T
AR SR T 35 Yl nf €T/ T € ST U NIOW/=@ 3o, 57 i Al o Byl h 545 A S .

3.2 PEMERLEX

T BB IR AR A P R 0 5 W LT P e A (1) R R 2 DI ] AT A A R R, A RE A
PTG SREHE 10T R B KA (2) AE AP {5 782 it D8 A 1 ] 23 A T B 3, 4 B8 78 0 R P e 1 22 W X 3

© FEREEB T

http:// www. jos. org. cn



2366 Journal of Software #4F5## Vol.25, No.10, October 2014

T PR B A (9 R AP IR VG ), Sk Internet 432 27 1. BEUR 43 0 55 % a0 VR S AH EL R 240« AR ELSEA, AR SC
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Fig.4 An instance of CFS is created by an instance of NP-hard problem (MWISP) on arbitrary graph
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LR F ) B2 NP HE ). IR 0, CFSS i) 48 /b 2 NP s 5 38 1 f5HIE. O
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1) #3EN AP A, AR ST A ID 5. GPS Abbr X H N EGESRIIAD 5 X, V) B, il i WAP Kikgs

AP;
2) AR Internet B4 2% 7 DX A (¥ B 3 40 A4 gt e S L7 410, 86 T IS TR0 o 1R I 2 $ D B G it R I @7,
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3) TG A BT A SO e 58 B A S AR B R e oK i AR R g T R R T A B
CFSS [l @& NP A (W E 3 1), T2, A SCHE T 200 AR 38 Y CFSA Sk AR T
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4.2 JASHEhKEE
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WN:EFY G=(VE /I G'=(V E ),
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Hithra”.
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for [ from 1 to N do

if e{:(n/{,*) then E/ =E/ —{e/}; /*HHE G
Endfor

for /' from 1 to N do

if ¢/ :(n’/_{ ¥ then EV =EY —{e/}; /*HHE G/

Endfor
Endfor
F
S =s;s PESRAFIR BENT AR S/
r=1
Endfor
ra" P 2 Q) KA ra™/

5 BRI SMREST

A I A AU S0 o) 4 B A R P B U 0 FC S O VR RE JAS EAT 20 M B I E S 3% 7V A R
5.1 SKIRINE

SEIGPAIE A Lenovo Thinkpad SL400,Intel Core(TM)2 Do CPU T5870 @2.00GHz,4G W A7 B4 PR I5 L T
SUMO(simulation of urban mobility) A5 40 #%. 24 T 36 UF A SCHE H 1K) JAS J7 3% (A 80HE, 3R AT IR SUMO B 45 7
AT SR T ) A A R B AN SO A D 2 R R Sl R O HEAT T 2 2 S IO A, DA R AR AR AR R F 0 SR
AE 4 58 i AT S 2 50 T e A

o AEMBHBE LK 2,7F SUMO FI I L 1S $ e X I B 4 2%

o FEFR 3 L RIARYE T2 B TR AL B 4 BN R RS RS L

Table 2 Parameter settings of road networks
x2 ABMSERE

SRR g
T8 3% K (m) 2000
BT I P2 (m) 100
TR BB 300
AP [i] Ffi(m) 1500
FIE (%) 4
T8 % PR (km/h) 40

Table 3 Parameter settings of vehicles
x3 FHWRSHE
ERRE  FERm)  NEEs)  EEm/S’)  Z A B (m)

Car 5 0.8 4.5 1
Taxi 5 0.8 4.5 1
Bus 10 0.6 4.0 1
Wagon 15 0.5 4.0 1

52 BT HWRKEER
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Fig.5 Delivery ratio vs. file size and number of vehicles
Bl S R RN R ZE BT R AR R 145
6000 7000
—— Random —+— Random o

= 5500 —%-MLQ o 6000 _, _ MLQ . /’/,*—::—‘_J
2 50001 —# APL . = 5000! -*-APL A
E o IAS e e 5 won JAS i
& 4500 e T & 4000 AL
2 0 b D
3 4000 Jx 2 3000
= =
= 3500 = 2000

3000 : . : 1000 : : : :

10 15 20 25 30 50 100 150 200 250 300
File size (MB) Number of vehicles
(a) (b)

Fig.6 Throughput vs. file size and number of vehicles

F6 I ESCIERAN B 30T s B ) A ok Y 5%

NS 25 T LIS 2 B i1 T Random B ML A5 10 98 51T 01T 25 S8 0 48 0 b 215 R[] 42, TR b S Pk
A P IR 2 (P, MLQ 25 B8 T 747 25 (8] (R BE B (R M L 3R, IR I T 1 iy =19 A 1045 8 5 = 3BT ¥ VR 40 1L, MLQ 1)
PERE R KL T Random SN ; APL S AR 4 2 28097 0t (00300 52« 3ok P58 B 2 ) T 15 — B )8 =0 ) e 0 R
BN K HE T A A AL BB AT A5 1 YR 2 e, SE M BE AR T MLQ. I 5+ B 6 Fim, A SCIR MM 5 &5
3 2 DX TP B 1) R T JAS SRS 2 T A P AR NSRS 7R R T AP 5 T BEIR R B ST 05 TR 1K
oA LR T S AT N R TAS TR S AR T R IR I TR 4 2 8 T R A R DX R A U R e R
T DX IR AR SR RS AP T8 {5 7 a5 10 1Rl P9 16 8 R 0 A (L 45 5 e ok

APL fH T2 8T F — I )R8 10 199 2% 443 41 41 L T Random 5 MLQ J5 4% 5 T RS k& R AL #i % 5 APL
JPERIRER FLJAS 258 T AN FE B A F A I )RS et R4 22 B A T () 10 A o 8 5 SR b AT 2 9 43 T, R
HEHAEREAE APL (IERE B 7 KR 42 B 5 T 6 1T LA 2 S AN L 3N TAS T fig 55 HoAl v 4
110 4 RG0S ™ N JAS AR T HoAh 7 2 LA B JAS AT 8 T AN AL A 72 v 1 R ) () e 4%
) B, S AR AT SR A TE I 78 00 5 08 T UMELLRS 1 AP (5 78 25 DX 38l i AN e 22 W DX 8k 110 A4 B 4 % ) 8, PR
I, IR G i i B0 gt v T S C A YR SR 4 AR ST T AR SCHR IR JAS BRI B0 TR 7 v AR R A
8 2 281 P B3R B SR SO R ST 34 n i (R T T B, W P 5 T s AR B A ZE AT R R B R B SR SR RS
34 0, Ar ik i R 2RV E B H R E fE R Re ) B A m T REAERE (B, i 6 iR,

© HEBEERAET hipd/ www, jos. org. cn



MRER A BRI P AR R TR S BARLE A M BT 2371

6 2 %

T AR A N EL I Y [0 1 P 3 55, AP i 8 H T A5 7 5 YU TR P9 R 20 s e N TEL IR I LA 05 SR, 4 PG LA T
5T AP FEE G R ELIE A V8 B A BRI AT 15 R 1 AP N TLIE R EEAT 9 AT 208k % M B B kAR 1
I R — A5 T YR AT 43T, T R V) 38 2 T DX S A T 22 YRR T e 2 T X 1 A B R R AR AR R
FREE bk T U 40 IO SR MG IOAT 250, —F A HAE D . HAHMC . [R5 o 28 R 20 1k i AR AT 5 R
i 4 2 ) X Y A ) (90 i R OO 5155 3 R R I TG T G B, AT A i A A8 b ) P B 2 A X SR YT A ) )
V2V IBAE, R AP B IRSRES.

0T PR TEIE I YA S T fe, R AR AR T R ) 26 R G i, QR PN SRR (1 1 R 0 2

o 7F AP BB 560 Bl Y, AT 43 O B 11 Internet BE422 ¥ U5, A 66 50 R A bR F AP {5 B a6 Y0 FRL AN Y

AR V2V RGP AP S RS TE 2

o TEBERE IR DR A, d AT AT AR U A R 7R 40 R B ZE TS AR ad hoe B, T A BT A R 2

AR SCER A LA E A () 8RS A 46 2 2 O DX PR A i U S 5 AP I8 A 7 5 DX B 45 1 U 4 A O —
AR A TR AR IR A0 BEBIF 50 P9 25 280 00 200 236 ) R, 4 0 T A A I s i B d K ) &5 6 AR i 5 O R )
53 T ) AR AR SO 0% ) A NP (1, R L i e 2l X 1 A i R D 0 95 B AL S
(JAS)ZRAR P 1% v 181 A2 10N AN B 482 2 V] X351 2 TR T 82 1 ) 25 AR A S L Ak o 3 3 IR P 410, 9 3 - e i g 3L
FEH I S &P 51,75 AP G5 7 55 X 30 T 5 200 E S0 10 B 0 23 T 15 sl AR EAT W R 20 I, i i 78 40 R AP
T 6 DX N T 0 U G R W DX P U PSR AT R 3 DUBA B B e AP WA i B AT B
BRI A R A N R A MERE (0 B I AL SIS AR S T ARSI MY JAS SR A R S IA Tk
FHEG, B35 38 T S0 T 3 S AR IR T 28 M Ah A SCIE X 536 0w P4 251 3k e i b 1 DR 358047 T 20 AT

References:

[1] Zhao J, Arnold T, Zhang Y, Cao G. Extending drive-thru data access by vehicle-to-vehicle relay. In: Proc. of the 5th Int’l Conf. on
Vehicular Inter-NETworking. San Francisco: ACM Press, 2008. 66—75. [doi: 10.1145/1410043.1410055]

[2] Ott J, Kutscher D. Drive-Thru Internet: IEEE 802.11b for “Automobile” users. In: Proc. of the 23rd Conf. of the IEEE
Communications Society, Vol.1. Hongkong: IEEE, 2004. 362—-373. [doi: 10.1109/INFCOM.2004.1354509]

[3] Ott J, Kutscher D. A disconnection-tolerant transport for drive-thu Internet: Environments. In: Proc. of the 24th Annual Joint Conf.
of the IEEE Computer and Communications Societies, Vol. 3. Miami: IEEE, 2005. 1849-1862. [doi: 10.1109/INFCOM.2005.
1498464]

[4] Carter A. The status of vehicle-to-vehicle communication as a means of improving crash prevention performance. Technical Report,
05-0264, NHTSA, 2005. http://www-nrd.nhtsa.dot.gov/pdf/nrd-01/esv/esv19/05-0264-W.pdf

[5] Yang S, Yeo CK, Lee BS. Predictive scheduling in drive-thru networks with flow-level dynamics and deadlines. In: Proc. of the
2011 IEEE Int’l Conf. on Communications. Kyoto: IEEE, 2011. 1-5. [doi: 10.1109/icc.2011.5963358]

[6] Malandrino F, Casetti C, Chiasserini CF, Fiore M. Content downloading in vehicular networks: What really matters. In: Proc. of the
30th IEEE Int’] Conf. on Computer Communications. Shanghai: IEEE, 2011. 426—430. [doi: 10.1109/INFCOM.2011.5935197]

[7] Lu S, Bharghavan V, Srikant R. Fair scheduling in wireless packet networks. Computer Communication Review, 1997,27(4):
63—74. [doi: 10.1145/263109.263141]

[8] Zheng Z, Sinha P, Kumar S. Sparse WiFi deployment for vehicular Internet access with bounded. IEEE ACM Trans. on
Networking, 2012,20(3):956-969. [doi: 10.1109/TNET.2011.2170218]

[9] Huang SCH, Wan P, Jia X, Du H, Shang W. Minimum-Latency broadcast scheduling in wireless ad hoc networks. In: Proc. of the
26th Annual IEEE Conf. on Computer Communications. Anchorage: IEEE, 2007. 733-739. [doi: 10.1109/INFCOM.2007.91]

[10] Hariharan S, Shroff N. Deadline constrained scheduling for data aggregation in unreliable sensor networks. In: Proc. of the 2011
Int’l Symp. on Modeling and Optimization of Mobile (WiOpt 2011). Princeton: IEEE Computer Society, 2011. 140-147. [doi:
10.1109/WIOPT.2011.5930006]

© HEBEERAET hipd/ www, jos. org. cn



2372 Journal of Software ¥4 3IR Vol.25, No.10, October 2014

[11] Chafekar D, Levin D, Kumar A, Marathe M, Parthasarathy S, Srinivasan A. Capacity of asynchronous random-access scheduling in
wireless networks. In: Proc. of the 27th IEEE Communications Society Conf. on Computer Communications. Phoenix: IEEE, 2008.
1822-1830. [doi: 10.1109/INFOCOM.2007.170]

[12] Yuan X, Li B, Klara N. Optimal resource allocation in wireless ad hoc networks: A price-based approach. IEEE Trans. on Mobile
Computing, 2006,5(4):347-364. [doi: 10.1109/TMC.2006.1599404]

[13] Tse D, Hanly S. Multiaccess fading channels—Part I: Polymatroid structure, optimal resource allocation and throughput capacities.
IEEE Trans. on Inf Theory, 1998,44(7):2796—2815. [doi: 10.1109/18.737513]

[14] Kivanc D, Li G, Liu H. Computationally efficient bandwidth allocation and power control for OFDMA. IEEE Trans. on Wireless
Commun, 2003,2(6):1150—-1158. [doi: 10.1109/TWC.2003.819016]

[15] Nassar K, Pascal B, Philippe C, Walid H. Resource allocation for downlink cellular OFDMA systems—Part II: Practical algorithms
and optimal reuse factor. IEEE Trans. on Signal Process, 2010,58(2):735-749. [doi: 10.1109/TSP.2009.2033307]

[16] Cruz-Pérez FA, Ortigoza-Guerrero L. Equal resource sharing allocation with QoS differentiation for conversational services in
wireless communication networks. Communications, 2003,150(5):391-398. [doi: 10.1049/ip-com:20030645]

[17] Ford LR, Fulkerson DR. Flows in Networks. Princeton: Princeton University Press, 1962.

[18] Malandrino F, Casetti C, Chiasserini CF, Fiore M. Optimal content downloading in vehicular networks. IEEE Trans. on Mobile
Computing, 2013,12(7):1377-1391. [doi: 10.1109/TMC.2012.115]

[19] Chen L, Li ZJ, Jiang SX, Fang WT, Wang S. Optimal allocation of resource based on probabilistic link in drive-thru networks.
Journal of Harbin Institute of Technology, 2013,45(5):40—44 (in Chinese with English abstract).

[20] Trevisan L. Inapproximability of combinatorial optimization problems. Technical Report, TR04-065, Electronic Colloquium on

Computational Complexity, 2004.

Mt o 32 2% STk
(191 WRMT, 2530 45,22 57 0, J5 SOV, D0 20 908 N L JB6 0 ik 1 L 2 % 110 8 9 20 I 6 JR V8 0k K 2% 2240 ,2013,45(5):40—44 (in
Chinese with English abstract).

BRAN (1975 —), %, BB VTG IR IR 1
Az PRI, 2 RE S Uk 7 Bl G, 72 Bl
WAEHAR.

E-mail: chenli20040415@hit.edu.cn

ZESFHB(1968 —), 3, 1 o 4%, 1 Ak
Uili,CCF i di 4% B3, 32 LRI 40U kg I 2% 1
REM, B ML HAR.
E-mail: jsx@hit.edu.cn

FIRE977—), 5, ML B2 .CCF &
54, BT ST U N B Sl A, T 2k M &%
HR.

E-mail: lizhijun_os@hit.edu.cn

© PEBEBSAITT  hip:/ www. jos. org. cn




<<
  /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


