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Semi-physical Simulation Platform of Intelligent Transportation
Based on Micro Intelligent Vehicles

Su Zhiyuan', Ma Yulin*?, Li Jianshi?, Zhou Jingjing'
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Vehicle, Military Transportation University, Tianjin 300161, China; 3. National Center of Intellectual Traffic System
Engineering & Technology, Research Institute of Highway, Ministry of Transport, Beijing 100088, China)

Abstract: In order to truly simulate the people, vehicles, roads and related factors of traffic facilities in real
environment, solve the problem of traffic safety and congestion, put forward a kind of miniature scales semi-physical
simulation platform of intelligent transportation. Introduced hardware and software architecture of the platform, designed
on-board system, road and roadside system, detailed applications in driving autonomously and driving by interacting with
other cars, three-dimensional localization and mapping, and clustered hybrid control based on event driven in internet of
vehicles, finally simulated all the applications. Simulation results show that the platform can make the micro intelligent
vehicles simulate real car’s driving behavior in the real road environment completely, and provide beneficial reference for
the study of the traffic system and intelligent transportation simulation system.
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0 38 LIPS VRS9 PO LI R AN S IERT R

WA E RS R EFA K, FEEIE 4 K 5. EREIN ggéﬁﬁ% YRE 4 aﬁéjikfﬁ - AR ¥ R
RN . A, PR e DL R A, 1T 4. RS TR I Zun 45 s A A i 45 7, AR B K

WSO RS R R A, s R LT,
7 B 53T 5 45 1O BT 5 BRI 0 2L A0 7 8 A
SR T 477 247 72 20 92 A A2 A0 LUREIBLA £ 25
7R A, HEAT K HUBLECSIIR B R 0 f
SOB R AR AERT B Sy AR, L LU
ERATdy . K, S 07 SR O B R A
RO E I T B 5207 ZUR M LB,
Wl L, KRR AR B R IO AR B R

BEAUE REAC T R G IS AT RERE s N IR Y . ) T

7

>

WU ENAE S SR UL B S 4T T Bl ¥X9HRFENEERS
B 01 11 204 5588 B 1 FE 2 L B0 5 B A SRl T A4 20 T 5 S5 B 1210 (94 o L B )
1 ESTUHET LI WSLiEM, HESMATHER. HHMEEERAE

P k4%, BRI BERGA A AT RAE Sy, Wi

L1 #ERMHRT A RRRA R 9 24 5 55 M 5 £ 55 9 8
P TIOT € R BEIUILSCTR NS MER A o W, JF ELGH BT A7 2 ORI v P 1
KA EH: 2016-03-21; fZEEH: 2016-05-30

EEWH: EEM LGRS (2013M542433) 5 Rt AR R 3E 4 (14JCQNIC01600) % B
BRI HBOE (1990—), T, AN, EEmL, AL RMTFIR.




6 A B 2

W35 3%

CRIBAE WL IE B . AT I K 40 T B IR B S G T
JAA A I RS, IF 5 MR AR 2 I 25 4
W, T, BRI BE ARSI LW I B e
A ORI S PR A T R, AR ALK
JEa R, LA RS AR 3k i A I8 R R v fR it
HhESEmz%,
1.2 EHARFEIT

R F B R IRA O B4 1 R/ AR B
TR G AN 1% 5 4 5 A i 22 S0 1Y) ) e AR S
N R, 7R RS s A A AR
PRI PSR SRR 6 TR A . TR
MEFHRAEESWAT PTG, BREERGH
TH PR B T () AL, T EE e HER BT B R RS
T8 FIAT B4 A s RN AR B 2 5 B B R AT
%, WG SR ESFRARNAEFEL, &
PG A e SRR H AT Y 3R AR BT I B R
Wi-Fi Hi & AR A 145, 515 e 5 4
G AE DA B N B A s P R S el o )y
Pz R SRR SR AR I M R, FFPAT e m . AT
B RN B0 S5 BE AR BN, [RII [n) e S AR R [m] A4 AT
B REAR S H . POR B A AR, AR B
e 3 [B] (18 B4 545 JE R 428 il Bk 3 (8] (1) 4 4 AT b
KSEEEA YR, MRAT 2, i EAT B &
HL YR AR Oy DL b 5 1S 4 it i 75 1 LA

A R 4 O B A8 A PR B R DA 1010 I 4E T L R
HE, SN T AR RSl RS, AR RE R I R
SEE IR AT 1710, W 1~1.5 m/s KR R
BB 3 36~54 km/h. HARAE LA LB S ) b
X ERAEAT T AR (RFE R Be S R %A TR,
X JEC B IR I e R AR AR BT B Y T R SR . IR AN A
PO 2 MG Sk . AN R S AR R DL
Kl o ARk A T 4R E 4 DL R AZ AR R s 4L
ANE LA L R DA AR DL R I A T T B R A
DA B J& TR 05 ) ) 2 5 3 B A7 N 2 T 48 ol Y
REZE AT T A 7 B AT 058 5 A% B3 B A I 4%
Tl B MBS L, IR RIS B R IE 45 b Je sk B
R, T AE WA B G 4 6 el 2 R JC 26 R 0Kk
VA FEH T Wi-Fi Jo 85 W o 2R 11 I 2 47
BLE IR 90% LA I, XEZEMK. . mUAEZS
T ESEgE N, B R ERE .

A7 TR BR 7 ) R o) o A AR Ea b
B OBEAFYIARTIN . B AR BRI 3B Bl AT AN
A HIBAE ST RE VT o G AL B S Y A B A

T 28 FIAZ T A5 5, 76 TAR 3 A3z FH A {1 98 % Al Sobel
S sg, EE AN A A A Hough A8 #:, i
TS I 45 5 ' Pl 3 RS Sk IO ARSI 45 31, 9 0] 3
A B AGEAT PR ER o B AT K ) W T AR RO ARV
T T S R X o A R S T R
AT B SR 1k, WAL 2, dEsh i
B PID #5 SR, AR Ib A BT ST B ER B
()3 P I B8 . A2 BB {5 K FH TCP/UDP Hpid s
M EF X

x
i E X s
S H TR &l
EN 4 JT AAT] A
7l BT £ 3% 2
M el o ] &
Y 7 2% o

2 ERE REE BAKIEHIRIE

P52 DAV IR 25 Bk g T, v 4 BA P 1) 25 2k 1 VR
A ZNHL, XA R 2 B R b B B E R
BEAT 72 AR Ao SR AR BA P IR 2 o A s AR R
(RIS T LR R G AR T RE 2 B R I
RETATC. P2 (K 4= BA B[] 25 B 7 1l 8 Sh HTLKE 4 A
17 PR IR 25 B Sfems I ARk ok, I PR K
HERE L TA) 8 A5 fid e 4 A1 IR VR 58 1G4S P 2 BA B[R] 25
BSRmG A D) A . ) R A s Wi 3 R

Sl g

P9 ‘I‘;J

C_ ﬁm%%% D
3 ZHWERENHEZR

1.3 EERREM ARSI

T RIS ) 2R 496 3 AR S B 1 S v R 3 I A
SRRV Ot o T E A PR 4 Tl T B A B N 2 B s
bRl B A A B3R, ANTE B AT AR . TE B ARE
5 ST IEACTE B B, LA RO AT MY AT S
B B EREZRATHIE . B RS ZN
T ORUE Y B A B\ 2 [ T 20 SR M) 3 A7 1o A 2 )
B &, mIRAr b I PR Aoum . MU 42 R 4
TG 2 T A7 90 28 R E 3 IR 55 2 4 F8 45 .




38 10 i

T 2 W R RS S B B -7

M 425 i 7 24 i i 55 A — T T AN BB R 55 ot b 3R
N EWESERMNESER, 75— i5%
SRR RMAE R — 682 6 F TR,
JF AT LARR AR 92 30 22 KO0 & A AT A OC I e iE s
VAR AR 2 AR 4 mT DL I AN A A G, W] DA
AR BEAC A SRR 22, 0 424 A B AT
N B REAT NS Bt Mk Bl Rl As k2%
RAENISE T (B Sl (5 &%, K 4. AL
Tt I S R T A e, T A%
ZEBC A TR 5 5 B0 T 55 4% WT DL S IN A7 Ak Al is AT
R, BB KRS H 758 )5 910 SLEe A A0 A
FRIUE . B85 AR A o gt {5 77 X 5 B
L5 B SR AT 8238 15 7 X
2 FATAMER

AT A B R RE AT AW AR SR A EE A
a3 e T LB AR AL A TR — AN .
'E LRI S BR8] &R G0 BB R R
B AT R G IBATIRE, KRN H7T7 e &8 7
AORFIR B AT R GE, LA S 47 A48 R 1 &R
geyis 17 gy, W MM A VISSIM/VISUM .
TransCAD/TransModeler. Cube LA % 7 & #1 MR AZ 1
Z 4 98 BT (institute of transportation systems) [
SUMO i e 2%, biE 2tk R4 8) J1 %1
T B S TR BT TR R R, 2B SE 07 FLHR
ROR A RS, B R RS RG]
DUAZHER A 450 W23, DRI AT
B ERAA R K S5 6

1) FRE B 2 A 2 R

y =

4 EHMBEIERSSETHEERME
AR DA WHAR, wRA EV4 0 o B A
WIS 2 R, 3 aUA A 7 20 3R B
B, IRPOABLE BIFHEAT A sk H bl B
B RE A 2 R T A TR ] AR S, BRI
BAm BOF ST sk gl . BT UL Bar 2R, RS

PGB DA 4 B = U B B, XnT LA
AT WL B 07 50 PRtk ml 3T se
15 30V 65 JF e AH DG I AN . 5 3l A A I 5T
B 5T 20 A6 Ik 05 3R B 70 B A8 B 308 R i & 5 4
KR, PORA [R5 i s s, e 5 U & FF 1 ok
BRI, HEEWNSZESH AN EME 4.

2) =4S A R

CHETM 2R eI N N
BERIEST 7 1R) 5 (R IS E A7 55 4 1 6 4 (simultaneous
localization and mapping, SLAM) & HL#% N S2H H +
FHUE M YLPIAZ 0 ) 8, SLAM ) @ R R #E
BHLES NIAE AR IS, L A & U ) R
R EAS T 10 5 L P T I A A b 1 o P
FE TP SE W e Al 1 B, ] BE SR R AR AL
B 2 Tl Ak A ) i IR e A T N g o B b P A 2 1)
B, RO BT e AL ST AN 5. AH BE T P 3R
B, et T &M s, IR R IEACE
Yy s B AR 1) SLAM I"ﬂgﬂ%ﬁtT?@%ﬁtﬂo

ES5 @MmEEMTE
3) T AT KB IR 7k Y B R A AT

400
350f
300F
250t

o 200}
150}
100}

50}

0

20 20 60 80 1})1z0 140 160 180 200
1S

(a) T3 56 % W 19 09 o s 5

20 40 60 80 1g01éo 120 160 180 200
t/s

(b) FHFERZ WL



8 A B 2

W35 3%

vi(m/s)

20 40 60 80 1(&0 150 140 160 180 200
t/s
(c) & T

25
2.0
15
1.0}
0.5
of =

—osl | I
-1.0} i

al(m/s’)

-1.5¢
-2.0t

203040 60 80 1?'/0 120 140 160 180 200
S
(d) Amig fE T A &
Blo6 HEFEHFEBNBEMEMNTILRYBREFAE
VT B T 4 9K B 1 7 B 0 A A TR R 1 B
%, X H Matlab/Simulink 1/j 5 T H AT 07 2. iR ¥E
AN[EI AR A, SR B3 N B AR A B,
PriE 15 SE I . B EBE HL 1 DL e S 58S s AN
EMEX 2 R TR E MmN &, R
U BR Y AR B SV P f B s S B AT Y, e s

T BRI 7 AR DY NG i TN 1S R IR R
3 R&

BT Z RPN AL S, 46
TR BE A AT LA S8 AU L R A LS TE B A BT R 1 2
BAT Hy, AETHEIT A )2 AR R M A A F R
BRAZERGMIBITE R, SRR Rl R4
WIriZE R A EEE L. % AL 3.
A S EH . R SoR . N TR R
AREFEEAR L ALEEOR . F R E HRF TR
T2 R T B AR 257 51,

S 3k -

[1] Ma YL, Xu Y C, Wu Q, et al. Hybrid Control for
Cooperative Vehicle-Platoon via the Hardware-in-the-loop
Simulator[C]. Proceedings of the 16th International IEEE
Annual Conference on Intelligent Transportation Systems.
The Hague: IEEE, 2013, 10: 2373-2378.

[2] Ma Y L, Wu Q, Yan X P, et al. The Hardware-in-the-loop
Simulator: A Mechatronic Testbed for Cooperative
Vehicles Maneuvers[J]. Intl. Journal of ITS Research,
2013, 11(1): 11-22.

[3]1 AX. @&% A s AR 245 i B 4) 2 5
% [D]. ®F%: HREILKRKF, 2009.

[4] BHE &, thAk, 2F. E0WE % 3RREH LI
KE R[N AE IAEFIK, 2014, 4(1): 1-13.

[S] RaAR, JE4E, £, ¥. AT Arduino #9H #5469
FEH A SR [I]. & T A i1k, 2015, 34(5): 74-76.

st ok 3k sk sk ok sk sk sk ok sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk ok sk skeoskok skeoskockok sk

(LEFE 4T

S k-

[1] Nguyen V. H., Golinval J. Fault detection based on kernel
principal component analysis[J]. Engineering Structures,
2010, 32(11): 3683-3691.

[2] Zhu Z B, Song Z H. Fault diagnosis based on imbalance
modified kernel fisher discriminant analysis[J]. Chemical
Engineering Research & Design, 2010, 88(8): 936-951.

(3] Bk, A4HE, BRI, 5. ZASHF EEMRE LI
AW G Lt b ey R A [J]. AUARERE 5K, 2008,
27(3): 330-333.

(4] £#£E, 2%, 5%, 5. A T3S PCALHAK#SVM
AT R S E SB[, H&3h. MK 5 5B, 2015,
35(1): 94-99.

[5] EHiaA%, B4, Rk, ME LA PHM F 843545
FAEE B KT HEM AL AT, 2012, 344):
88-93.

[6] F i, R4S, MEXSHIGH T E . EEL TN
7 & [M]. dbw: A5l k4R, 2013: 200-208.

[7]1 ek, @AL, BE, F. ATHZIHHKI L,
R B AEE R ok [T]. EFFE K, 2008, 29(1):
79-84.

8] A&, Fri, M, F. —FAEATHEEZIAS
A e B AR M 7 A [J]. 424 42, 2007, 14(7): 81-84.

[9] Zhao S J, Zhang J, Xu Y M. Monitoring of processes with
multiple operation modes through multiple component
analysis models[J]. Industrial & Engineering Chemistry
Research, 2004, 43(22): 7025-7035.

[10] Natarajan S, Srinivasan R. Multi-model based process
condition monitoring of offshore oil and gas production
process[J]. Chemical Engineering Research & Design,
2010, 88(5): 572-591.

[11] #&, EAt4H. #£)34 PCA AL EEE MR HER
Wz dr o 5 R[], AL T 53R, 2007, 58(7): 1776-1782.
[12] ¥ A, REF, $F, F. #dte)it)a PCA 7 ikxt
ERLSTA §EE BA[]]. el s F R, 2012,

16(2): 77-82.

[13] Scholkopf B, Smola A, Muller K R. Kernel principal
component analysis[C]. Advances in kernel
methods-support vector learning. Cambridge: MIT Press,
1999: 35-42.

[14] Baudat G, Anouar F. Kernel-based methods and function
approximation[C]. International Joint Conference on
Neural Networks. New York: IEEE, 2001: 56-60.

[15] HFEXR. TLRLEQHEANS LB [M]. LT AR
Ik B R4, 2003: 128-140.

[16] Frederick D K, Decastro J A., Litt J S. User's Guide for
the Commercial Modular Aero-Propulsion System
Simulation(C-MAPSS)[EB/OL]. http://gltrs.grc.nasa.gov,
2007.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


