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Improved NSGA-II Based MPC on Strip Deviation Control System of
Non-woven Bag Making Machine

SHEN Zheng-hua, HUANG Jin-suo
(Wenzhou Vocational & Technical College, Wenzhou 325035, China)

ABSTRACT: To solve strip deviation in non-woven making process, realize deviation Control of 4 strips, reduce re-
jection rate, improve the control precision and the productivity. According to the operation characteristics of a
non-woven bag making machine in a factory, an improved NSGA-II based model predictive Control ( MPC ) algorithm
was used in strip deviation controlling. The support vector machine (SVM) model was used as the predictive model
of controlled object aiming to the nonlinear characteristics of this system. Meanwhile, an improved NSGA-II method was
used as rolling optimization strategy of MPC, because of the model's nonlinear characteristics and basic genetic algo-
rithm's slow convergence rate and low precision. Finally, the designed predictive controller was applied in the actual sys-
tem. It could meet the requirement of real-time and stable operation of the system, the deviation error was basically con-
trolled within +0.3mm while fast running, and the rate of rejects was reduced from 0.80% to 0.40%. The improved
NSGA-II based MPC method used on strip deviation control system of non-woven bag making machine was characteristic
of little deviation error, low reject rate, strong reliability, and increased productivity.
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Fig.1 Hardware of non-woven bag making
machine’s control system
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Fig.2 Predictive control algorithm based on
improved NSGA-II

ISP, 456X R H W R IEES, B
RANRACIRY , Ptk e T8 a3 615 5 48 i 45 il
POE -8

2.1 REIFN

M T F s A E I R SRR LR RS, 33
T i T A ML e 2 G0 B9 MLBAR AR ) vy, SR
AN R T 2R 2 AR I B SR LIS VML A
RIS s d R S T EIEAE TR SVM Ay 34
AU R B IR R AR (i, v), i=1, 2+ 1}
(x;€ERY NEGAME, v;ER JXI A HE ) AV A
BHRE, SR R EB—ANREL fix), DMEH y=fx)
SR AR A x TRy (8, HE AR AR L
3o FI RS M R EL p(x) B A ) 2k e B 1) — A vy 2
FRAEZS (], X AMERAF 25 1] oo i fe 00 43 2888 - 1
K(x;,x;)=g(x,)-p(x;) FAZREL, BRECHY A 2
B 75 s LM 2 A o PR A% B H 36 2% 38 2o oK i
TR IRl R R Ax), RE HIE R

f)= D (&, —a)K(x,,x)+b (1)

x,eSV

A o Ml o] BRI H T b R H

anyn
ay»
K(x;, x) K(xz, x)

K3 S LAt

Fig.3 Structure of support vector machines

Tl ALl s R g b 3 4 2 T RS,
SCILSERLERL . BEAC AL HESR B LY SE 4 AL R
M2, BT X B —A 2R T RGN SVM BRAL, 1
PR Sk P=2 s il k5 =2, 3558 i A~ F R 58 SVMI
B N X=[yik), yi(k=1), yi(k=2), uik), u(k=1),
u(k—2)], i N Y=yik+1)o Had, i N TREHS,
i=1, 2,3, 4; k=) N k— B 200 EF RS0 i BIAL IR
a2 07 EARMFL AT S, wik—~) e k—j W20
TRG | HEWRILERGES . RERBHE N
Vil D)=SVMi[y(k), yik=1), yilk=2), uik), udlk-1),
ui(k=2)]-

BT SVM 1 JC i fin il 4$ P BL AR 40 R ik

1) SR RGE, BN AZ KR 25
FRALBE S A5 T SVM BERL YIS, 122k
Xivain M YVigains PEHL M2 2850 K0 152 25 5| B b P 5 1Y
P55 700 AR S B B, 1CN X A



- 178 - fu % TR

2018 4F 7 H

Ysimo

2 VBEIMNZRFEARLE Xipain A Yigain A —1E, 11 SVM
SRS () i A AR O~1 Z[B), AT Jnebe o 2% ) i 8
P

3) FH— L5 REHRE A TR AL R, AR
XA (1) MR I R Ky, x)=
exp(—|lx—x;|*/o”), 38R A R BRI L, SR a;, a;
b,

4) FEMEAFEABE X OH— LA, FFAAA
SVM B, R4S A SCh A SR Y .

5 ) 4%‘1;5»9344%%7 Y’sima jjf'ﬁ Ysim H:z’_gf’ ﬁ%‘iu

AR IR ZE I e T =Y 10094 .

6 ) 3 158 28 AE MR AT AR BDRT I, A R AS ARG i
WRZOR, WRAIIZRoE 5, w0, BRERIP5 3 ),
HHE o SR A R ) AR 2 a, o R0 b

HRAE LA FACAY S Hr, SR04 A5 80 AT AR

Vil +j k)=

SVM,[y, (k+j—=11k),y, (k+j=2]k),

w(k+ j=1),u,(k+j—2)],j =1,2--

Vpilk+jlk)=y,(k+)),j<0

e 3, G+ j | k) FAE kB Z0 30000 (4 A ke Hi H
(B, wikt) NTE ktj W2 Q94 B, yikt) R TE k) B
200 0% % S PRAE
22 REBKIE

P00 A AR 5 s 19 0 A T B A 5 S B A
WAE y(kt1), 52 SRS B T R A e, W
FIREN e (k+D) =y, (k+D) -3, (k+1|k) , LI
BRI N 5, (k+ D) =3, (k+1] k) +h-e(k+1)
Horb b iR ZEEIE REL
2.3 Eaihi

xR m AR (=1, 2, 3, 4), tRALI B P=2,
EEHINHE M=2, WA ERE R wiky), j=1,2, &
St B R —mt 21 &k, Bt Ee R iy 51
Ui=[ui(k), u(k+1), u(k+2)], FRAEXS RAEARK P AL
sy 3 P 1 35000 i RS AEAE B, (K + k) S AT RE b
HAT 25 TE WIS FH Ly, () A B T 434 AN I
A o, k) =oy, (k= D(1=a)wi(k+)) &
M BREMHATZMGEHSHENL, o, W S5EHREE
BRI S A S L T, 0<a,< 1.

Ht, R IL BAReRECN «

2
minJl. = qu[y)',i(k+j)_j;eur,i(k-'_j)]z +

J=1

Zzlﬂj[ui(k+j)—ui(k+j—1)]2 (3)

J=1

)

e g F 4 9B KL, B0 0 27 R B R R
722 I it S A B A AR R

TG G5 A il 2 B A i 455 1 R 48 2 H s A AL SRR
B

EEE

2
min']i = ZQj[yr,i(k+j)_j}wr,i(k-f_j)]z +

J=1

f}@mxk+ﬁ—uxk+j—DfJ=Lzl4 (4)
FAF:

j}m,i(k_'_j'k):

SVM [y, ,(k+j=1k),y, (k+j=2k),

u,(k+j-Du(k+j-2)],j=1,2--

Vik+jlk)=y,(k+)),j <0

yr,i(k+j):aryr,i(k+j_1)+(1_ar)wi(k+j)

Veori(k+1) =3, (k+1[k)+h-e(k+1)

ei(k+1):yi(k+1)_j}m,i(k+1|k)

yiilower gyz(k"-l) < yiiupperﬂi:192’394

A yitower i=1,2,3,4 FOLEMFE TR i wppers
i=1,2,3,4 A0 B e FRR .

WL FEAE R — R HLOL A T TE X SR A5 A 22
KA, HATDIARO Tk R ik, BA WIS
RAFARIRFeE, BRGNS HEE . IR fm]
Pk . AL RIRISGE NS . AL, X%
RGMNRSNPACRIET, SO RIS ) NSGA-IL 15t

Rk S B H s R B Ak, R RS BRE B an T
Jiril,

1) TR A [ N REHL = A — R0 L A

2) PR AR FR AN B SRR
AR AR E T e — 2R E,
HR P IR

3) WEAMRR B R, KRR S ECHE A B
JE X FiREREA T O e

4) PEM SR B IE N BE o 38 IR AR R A — A
LR AR SO OC R R I SRR, UG
S RARAE LB R,, INEG A BT E LR

5) SLEELERAE, RATECFEEPEALEI AN [ 1 R
A& SAF S ARUETE N R B AR LU KRR A . 5
&L

6 ) HIFACARAIIES FACHIE, JFE B X R
HwHE2)3) HEE,

7)) R ALRE . TR — e SR B T
BIEA—HBAEE, WSS, WEEABAEE, WA
JE, BRI —4

8) FIW A R 2k A, R, &
1EEfE, BIRZEE, B, B 4),



$39% HF 13 RIEAESE . LTt NSGA-IT W JE g5 A5 il A$ ML 21 et 5 48 100 42 1l - 179 -
3 SEIRIGIE 4 LHiE

Wiz 45 i 2 Geiz FHF Jo 25 i w4 L e d il
Ve L A SESHCNR « ARl P=2, s il i sk
M=2, WML EEE wilk+)=0, ik AR ¢
H 250508 1R 0.9, IRZEBIERE h=0.5, ZHT
0,=0.1 FEARI AT T 217, BUGE 17 R4E 10 000
AREA, FEXTREASREAR 25 At b B B O I3 DA AT
B SCE i 22 R D 6T R S A ™ B P 7 R 2 o
25501, KA IR ZERAR FEL03 mm LIN, R
AT B i RBE W 1, — B 24 JC 25 1 A% 0 & i i
2:=+0.2 mm B, NFEE SRS A, %
JRRE A5 | AT IARTER) A8 A ANk 55
PG, ZS s AR 2 =+0.2 mm I HA FiAIS
B 4S8 SR S, R AR = B R AR B x
100% . >R FH 2 f g ) 2R G0 i A6 P i DL 3k 2, AR
B 10 000 4,

F1 RAXHEENMURES REEE
Tab.1 Data of deviation control system
adopting the proposed algorithm

£SF /A
wny T g
(Aemint) AREREE  HEERE  ARRE 5.,

=403 mm =+£02mm =%0.1 mm

50 0 9 17 0.09
60 5 21 39 0.21
70 11 29 47 0.29
80 19 40 58 0.40

®2 RUREHRFHE

Tab.2 Data of original deviation control system

A Rl A

. TR
A _ ~ — 3
(Aemin ') ARERZE  BERE  BIRIRZE 0,

=403 mm =202 mm =%0.1 mm

50 11 15 28 0.15
60 28 45 33 0.45
70 47 69 55 0.69
80 53 80 92 0.80

Ao HT e 1 A 2 AT, TCie 2R Ak R4
WSRO TR R GE, RGuiatT i R, 54 IR
LS TR Z | BRI ZE . B XT b 1 fnsk
2 AT, BTt NSGA-TT A TR 478 il S 30 A% I 25 4
T ASHL L RGAH LR AR R, S HIROR
I, ERIEZEITEET, alfmiR2Erkaeieit, FRE
TZERAS TR, RERBTRIE; mdsire,
JE iR R RS 0.80%F% A 0.40% , TEARHLE T T,
JE i % LA 0.09%.

IR TCGiAm AL i R 40, it T —Fh
Foltift NSGA-IT (TR0 il 59, R S F 1) L
SVM #37 FEHLHELRY  F A kit NSGA-IT it f& 551k
SEHUR S o BT R W BN T A iR 22
FRAR TR, $m T A R0R,

S -

(11 D793 5T G R Al i 72 1 5 5L BT 0],
f2E THE, 2014, 35(5): 54—57.

WAN Su-wen. Design of the Error Correcting Control
System Based on the Hot-seal Packing Machine[J].
Packaging Engineering, 2014, 35(5): 54—57.

[2]  Bhies, . T ARM it AR HIASHLEE 6 R 4

BEH[I]. 3 TR, 2012, 33(17): 88—93.
LU Rong-jian, HAN Ling. Design of Bag-making Ma-
chine Control System Based on ARM Embedded
Technology[J]. Packaging Engineering, 2012, 33(17):
88—93.

[3] EEARER, BEFS. 2T STM32 AYm sl AS LIt R 4%
W], FEFAR, 2016(2): 43—46.

HAN Dong-lin, XUE Wei. Design of Making Machine
Control System Based on the STM32[J]. Information
Technology, 2016(2): 43—46.

[4]  Blidz, SRAGES. BT L& LD 00 6 2 1 2 4 K

Al F )] AL B S R, 2014, 22(7):
2005—2008.
LU Bing, SHU Mei-ling. Soft Package Edge Meas-
urement and Correction System Based on Machine Vi-
sion[J]. Computer Measurement & Control, 2014,
22(7): 2005—2008.

[5] SHIN K, KWON S, KIM S, et al. Feedforward Control
of the Lateral Position of a Moving Web Using System
Identification[C]// Industry Applications Conference,
38th TAS Annual Meeting, Conference Record of the
IEEE, 2003, 1(6): 345—351.

[6] #UR, BexE, WRol, 5. PID #EHIERTEN bA H i 42

il R g f R HPFSE ], MU T 5, 2009(10):
91—93.
DONG Juan, DUAN Zhi-shan, CHEN Kai, et al. Ap-
plication Research of the PID Controller in the Strip
Running Offset Control System[J]. Machinery Design
& Manufacture, 2009(10): 91—93.

(7] BRAEAL, Bk, A o ad B v i) — ol 20 24 i
Pl & G [J]. BN BT RE R A e 4l 2008,
28(2): 74—717.

CHEN De-chuan, TAO Hong-bin. A New Deviation
Control System for Strip Winding Process[J]. Journal
of Hangzhou Dianzi University, 2008, 28(2): 74—77.

[8]  FRALR, XEW, A, 4F. 4rB PID 7ERUR itk

WA AR RGP R T]. BRI, 2012(2): 32—



+ 180 -

(R

2018 4F 7 H

[10]

34.

CHENG Jun-zhou, LIU Wei-miao, CUI Wei-hua, et al.
Application of Piecewise PID Method
ble-feedback Strip Steel Center Position Control Sys-
tem[J]. Heavy Machinery, 2012(2): 32—34.

AFAR, WERHE. JET ANFIS R b 4 f 5 i ).
PLC & FA, 2009(4): 79—S80.

MA Cun-le, CAO Yue-jin. Edge Position Control
Based on ANFIS[J]. PLC & FA, 2009(4):79—S80.
FEALRH, PR, AR, S B TRORIE S YA
B F AR IR R GERESE[T]. MUK ST, 2013, 41(3):
134—137.

TANG Jian-yang, QU Min-min, LI Yin-lu, et al. Simu-
lation Research on Electric Deviation Correcting Sys-

in Dou-

tem Based on Fuzzy Control[J]. Machine Tool & Hy-
draulics, 2013, 41(3): 134—137.

DEB K. A Fast and Elitist Multi-objective Genetic
Algorithm: NSGA-II[J]. IEEE Transaction on Evolu-
tionary Computation, 2002, 6(2): 182—197.

CIERE. AR H) 375 38 S8 AL 7 P58 [D]. B :
WL R, 2011.

[13]

[14]

[15]

[16]

SHEN Zheng-hua. Research on Optimization of Batch
Digester Parameters[D]. Hangzhou: Zhejiang Univer-
sity, 2011.

FIG, sk, TRk, AF. SCRFI AL M TR
FHSEGIM]. VY22 P4 22 TR R 2 H ik, 2008.
BAI Peng, ZHANG Xi-bin, ZHANG Bin, et al. Support
Vector Machine Theory and Engineering Application
Example[M]. Xi'an: Xidian University Press, 2008.
FEREHT, RERZE. T A AR T B SRR 1) dE LS
[J]. REG0TE4E, 2003, 15(11): 1580—1586.

DU Shu-xin, WU Tie-jun. Support Vector Machines for
Regression[J]. Journal of System Simulation, 2003,
15(11): 1580—1586.

JEFFREY H, NICHOLAS N, David E. Goldberg. A
Niched Pareto Genetic Algorithm for Multiobjetive
Optimization[J]. Proceeding of the First IEEE Confer-
ence on Evolutionary Computation, 1994, 1: 82—387.
JOSHUA D K, DAVID W C. Approximating the
Nondominated Front Using the Pareto Archived Evo-
lution Strategy[J].
8(2): 149—172.

Evolutionary Computation, 2000,




<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


