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Development of an X3D Python Language Binding Viewer Providing
a 3D Data Interface
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ABSTRACT

With the increased development of 3D VR applications augmented by recent VR/AR/MR technologies and by the advance of 3D devices,
interchangeability and portability of 3D data have become essential. 3D files should be processed in a standard data format for common
usage between applications. Providing standardized libraries and data structures along with the standard file format means that a more
efficient system organization is possible and unnecessary processing due to the usage of different file formats and data structures depending
on the applications can be omitted. In order to provide the function of using a common data file and data structure, this research is
intended to provide a programming binding tool for generating and storing standardized data so that various services can be developed
by accessing the common 3D files. To achieve this, this paper defines a common data structure including classes and functions to access
X3D files with a standardized scheme using the Python programming language. It describes the implementation of a Python language
binding viewer, which is an X3D VR viewer for rendering standard X3D data files based on the language binding interface. The VR viewer
includes Python based 3D scene libraries and a data structure for creation, modification, exchange, and transfer of X3D objects. In addition,
the viewer displays X3D objects and processes events using the libraries and data structure.
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Fig. 1. X3D Python Language Binding Organization

£2 Python X289 $AoIA Python X3D EH2A
A5 Python X3D FolE £3) Alzsksto] Seio] A
Yste oz T

5. X3D Python 210{ HOIT ZIgl Hx}

£ FHoA+= X3D FH g Ho|AE FAdst=H S0l
X3D S 0|5t Python T2 of HRIFOo =
X3D AAE F/dsta o) Ao L Yot AR} off
3 71&3ttt. o] YollAE RdstEHE E49 e V&
of= X3D T 9] 4, X3D Td-& AF5k= Python 0]
Hiolg ZE &4, 3D RFolof 93t AT|F9 Al &A HH<S
AXA =t

Fig. 2= X3D AH 49 3t 24 AAE S2ot] &
Hol WIS 7FAE ¢ AESH X3D9 Route & °©]835+
A Y vpe-A S8 A5kl 3D Foi7t oHE AZE T
= EE Sh= X3D FEo|tt Route B2 X3D EAIE 7]
&%= X3D kEE7] 993t gE9 d&E¥E 7oA
st= 7]5°lth & she] LE9] &Y FE tE =9 ¢
g o2 Hdaoto] FHO HEE 7MAE = AEE s
X3D AHE 5HOoF ¥MA7= 7ozt & 4 St
ol& ol A WA TAZE TouchSensor 7} °F-A &5 o]
HIEE otk Box EA|Q A4S mbMox Hrtgo 2
W5k oAloltt. Fig. 29141 head ®iL Qteolli= X3D o
o] Hgt dlolg7t dAZL. BE otdol A2z}, mrd o]
o]} & HHI} Eoj7itt Scene EHJIREH 3D HHO
i3t dlojg7t EAA AA 3DE F+dskA "ot Material
0] Q= diffuseColor = AA|Q] M2 Aolst Z+z-
R, G, B #t°] Et}. TouchSensor Ej19] 9J3] X3D 10|
upe-A ZEo] tfst oMl EE WS £ Qlth field Blde
X3D T QhoflA] ARSE BISE Aot olE 5o d=Eist
HE= SFBool EFY9] isOver W, &3gr02 AR SFColor



246 FHEANZ|SI=2Al/ADE0 X HOH 33 H10¥ HM6Z(2021. 6)

{(X3D profile="Immersive")
¢head)
{meta content="TouchSensorlsOverEvent.x3d"

name="filename"/)

{/head)
{Scene)
{Group)
{(Shape)
{Appearance)
{Material DEF="MAT" diffuseColor="0 0 1'/>
{/Appearance)
(Box/>
{/Shape)
{TouchSensor DEF="TS"/>
{/Group)
{Script DEF="SC" url="SAIExamplel")
{field  accessType="inputOnly"  name="isOver"
type="SFBool"/>
(field accessType="outputOnly"
name="diffuseColor_changed" type="SFColor"/>
{/Scripty
(ROUTE fromField="isOver" fromNode="TS"
toField="isOver" toNode="SC"/>
(ROUTE fromField="diffuseColor_changed"

fromNode="SC"
toField="set_diffuseColor" toNode="MAT"/)
{/Scene)
{/X3D>

Fig. 2. An X3D Example Including Route Statements

class SAIExample1(X3DScriptlmplementation,
X3DFieldEventListener):
def __init_ (self):
SAlExamplel.RED = [1.0, 0, O]
SAlExamplel.BLUE = [0, 0, 1.0]
self.initialize()
def del (self):
def setBrowser(self, browser):
def setFields(self, externalView, fields):
self.fields = fields
def initialize(self):
self.isOver = SFBool(fields.get('isOver"))
self.diffuseColor =
SFColor(fields.get("diffuseColor_changed"))
self.isOver.addX3DEventListener(this)
def shutdown(self):
def eventsProcessed(self):
def readableFieldChanged(self, evt):
if self.evt.getSource() == self.isOver:
if self.isOver.getValue():
self.diffuseColor.setValue(RED)
else :
self.diffuseColor.setValue(BLUE)
else :
print("Unhandled event")
RED =]
BLUE = []
isOver = SFBool()
diffuseColor = SFColor()

Fig. 3. An X3D Python Example for Route Statements
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Fig. 4. X3D Event Processing using X3D Route Statements
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Class CBox(CX3DGeometryNode)
m_strNodeName = “Box”
size = [2.0, 2.0, 2.0]

solid = True

def __init_ (self):

def setSize(self, vec):
def getSizel(self, value):
def getSize3(self):

def setSolid(self, value):
def getSolid(self):

def Draw(self):

Fig. 5. An Example of an X3D Class Interface for
an X3D Box Node
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def initialize(self):
self.children = self.fields.get("children")
scene = X3DScene()
shape = X3DShapeNode()
box = X3DGeometryNode()

# Create nodes directly in the parent scene

scene = X3DScene(self.browser.getExecutionContext()

shape = X3DShapeNode(scene.createNode("Shape"))
box = X3DGeometryNode(scene.createNode('Box"))
shape.setGeometry(box)

scene.addRootNode(shape)

# Create children using the createX3DFromString
service

vrmlCmd = "PROFILE Interchange Shape { geometry
Spheref{} }*

tmpScene = X3DScene()

nodes = X3DNode()

tmpScene =
self. browser.createX3DFromString(vimlCmd)

nodes = tmpScene.getRootNodes()

size = tmpScene.getRootNodeSize()

Fig. 6. An Example of X3D Function Interfaces for
the Creation X3D Objects

—-

Jl-> to

my o ox [T

Box, Sphere, Cone, Cylinder®} 22 71¢tst 713
AEXE Transform, Material¥} Zo] 2 BAEZ9]
2 W3 AZET} Python X3D HFRIY Hoj&= Python
H A A Ho| Ao TECIR E] R F 0|85
FABKE X3D 9] &4 HolHE 92 * OpenGLZ
o]-gsto] 3D QEAESZ AHAZIL 3| AEHsH=
q-s 3t

Python X3D HRQIY FofoA 8 A2 X3D S
glojA X3D B8 Y= $9] X3D =E=F Python 9 Tree
TE2 w P71 Zoltt. o] g2 Python 71¥H] XML ﬂ'
A& 7Hdsto] AP stlet. @A7HA] 78St Python HERI
7019l 7152 X3D 9] Primitive Bt} IndexedFaceSet,
Texture B9 5 AT 4= om, X3D Y FA| o=
1A ¥ HolE £2F A Jsk= HAnim Tl|°o|&[16-17]
o . Fx o4 9 7 = EE0] HEA dF § EYIE
AJidst, URL $/d< ol-&sto] glA3 tEEd ¢t QU=
oju|A & ETA QEAE] dAXRE wjPsto] AYHE
HYgshs 7S EEsta Stk




248 FHHEXNZ|SE=g2Al/ADEY0 H GI0IH 3 H103 HM6Z(2021.

W1 VR LAB - O
Fe View

FilaOpen Vs Wire

* WIvRLAB = o *

File View

FileOsen etz Wire Face ¥ %30
v Head
Meta
View Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
Meta
v Scene
Backiy..
Viewpo..
v Transfo...
v Sha,
v

v Transfo...
~ Sha.

v Transfo.
~ Sha..

Fig. 7. Implementation Results of a Python X3D Viewer with X3D Primitives

[reee - - v

Fig. 8. Implementation Results of an X3D Python Viewer with Texture Mapping

Fig. 72 X3D Python ¢10] HIRIY Fojo4 X3D =g
g B g Ao B5S HojEr} X3D B4 A&
b 30| & Wire 2E2QF 3D Ho] X EE Face 2T
2 At 2otk 59 EFRE S5to] X3D 3 Y
Aoj=o] A= 7 AA9 £S5 EAT 71 ATt Fig. 82
Rt 3D SELE A AZSGE of 2] HAR oju|AFE 2
dtots AW 2dY 5dE X3D 2 HE AX Flof] & A+
oA Ziget X3D Python <10 HIRIG FojojA dcigqt
ATE HolErh

o] Folg Fdo= A%% 10 2FAANA T2 T
< Python 3.8.5& ol&st3lom oA golHEd=

PyOpenGL 3.10& AFE-5I9 Y Numpy 1.1852 ©]-&3}o]
Pythonol|A] 3 ®igko] I Q35 A4 A4S 7o o1
ownl EAA wig 5 oln|A] HHF 934 Pillow 8.10=
ARg-sto] ZidskeiT

~
Y

E

B =Rt 339 MR B P $8 o2
aWe AT o) 3D /RS Aedol s B2 X3D B
W Y2 ALHo|~E Python ZRIAY VoI AF8T
% SL=% Python X3D Hele] Aejdlo] 28 sty 74



H Ao AHgE Q?_é}i Xﬂoﬁa} % %+ X3D Python
Rad 71453t
X3D Python “EJEH g dof H}?l%% X3D ¥ g
A= Python g2 73S o]85la] E85t= v

=d] 9197} U}t X3D Python Hol= X3D m+Y
% =] IAE AXA X3D HlojEE #A5ke] X3D k=

Hofigt & o]F o]&5to] FHIEE e AH 1mo
VIS e AT W7bA 9] S A st=tl loiA X3D
A H2 AEHo] oA St Tlo]HFE2E o|-&5tod
Python O& Zp/gsto] 7M3ehd2 AJ/dgtet.

&2 A4 X3D Python Z=I1Y <lo] BiIY
Python & ©]-&35to] X3DE ol&ste] 7MeAZ AL &
AE=E XEIE QAT o|AE ATt 2 A9 dite
Python ©2 7f¥st= 3D 7HIAA ZEIFH A HALgo
7hset 32k 7HIEE 53 33 A9 HiEkE Al
o|d 7|50l BRT thRt 7HASt & HopolA &EE 5
At FF AFZEE= E AFoA 9 Python 249 o
o] BlRIg 7]5& 7§t 2 sto] X3D HlojEe}t M4l Y
B EEZ o83 AP 33 7HFEAE AlEEelA 71

)

References

[1] Manolis Savva, Angel X. Chang, Pat Hanrahan, Matthew
Fisher, and Matthias Niessner, “SceneGrok: Inferring
Action Maps in 3D Environments,” ACM Transactions on
Graphics (TOG), Vol.33, No.6, pp.1-10, Nov. 2014.

[2] Rui Ma, Honghua Li, Changqing Zou, Zicheng Liao, Xin
Tong, and Hao Zhang, “Action-Drive 3D Indoor Scene
Evolution,” ACM Transactions on Graphics (TOG), Vol.35,
No.6, pp.1-13, Nov. 2016

[3] Marc Petit, Henry Boccon-Gibod, and Christophe Mouton,
“Evaluating the X3D Schema with Semantic Web Tools,”
Proceedings of the 17th International Conference on 3D
Web Technology (Web3D Conference 2012), Aug. 2012.

[4] X. Cao and M. Klusch, “Advanced Semantic Deep Search
for 3D Scenes,” 2013 [EEE Seventh International Confer-
ence on Semantic Computing, Irvine, CA, pp.236-243, 2013.

[5] Chul-Hee Jung, Mingeun Lee, and Myeong Won Lee,
“Development of Exchangeable Character Animation Using
a Moion Sensor,” J Korean Society for Computer Game,
Vol.27, No.4, pp.237-246, Dec. 2014.

[6] Andreas Plesch and Mike McCann, “The X3D geospatial
component: X3DOM implementation of GeoOrigin,

GeoLocation, GeoViewpoint, and GeoPositionInterpolator

nodes,” Proceedings of the 20th International Conference

on 3D Web Technology (Web3D Conference 2015), June

2015.

3D GI0|E 2IHHO|AS HSdh= X3D Python 2101 HQIY

F]O JHE 249

71 ISO/IEC 19774-1: Humanoid Animation (HAnim): Archi-
tecture, 2019.

(8] ISO/IEC 19774-2: Humanoid Animation (HAnim): Motion
data animation, 2019.

[9] Jun Liu, Wenzhen Su, and Yu Sun, “3D Model Semantic
Automatic Annotation Based on X3D Scene,” Proceedings
of the 2013 International Conference on Computational
and Information Sciences (ICCIS '13). IEEE Computer
Society, USA, pp.282-285, 2013.

[10] Xingchao Peng, Baochen Sun, Karim Ali, and Kate Saenko,
“Learning Deep Object Detectors from 3D Models,” /CCV
2015, Vol.1, pp.1278-1286, 2015.

[11] Stefano Berretti, Mohamed Daoudi, Pavan Turaga, and
Anup Basu, “Representation, Analysis, and Recognition of
3D Humans: A Survey,” ACM Transactions on Multimedia
Computing, Communications, and Applications, Vol.14,
Iss.1s, pp.1-36, 2018.

[12] Olavo da Rosa Belloc, Rodrigo B. D. Ferraz, Marcio Calixto
Cabral, Roseli de Deus Lopes, and Marcelo Knorich Zuffo,
“Virtual Reality Procedure Training Simulators in X3D,”
Proceedings of the 17th International Conference on 3D
Web Technology (Web3D Conference 2012), Aug. 2012.

[13] Jan Schilbach, “An event-based framework for animations
in X3D,” Proceedings of the 17th International Conference
on 3D Web Technology (Web3D Conference 2014), Aug.
2014.

[14] ISO/IEC 14772-1: 1997 and ISO/IEC 14772-2: 2004, VRML
97 PFunctional and FAI, ISO/IEC, 2004.

[15] ISO/IEC 19775-1: 2013 Extensible 3D (X3D) Architecture
and base components V3, ISO/IEC, 2013.

[16] ISO/IEC 19775-2: 2015 Extensible 3D (X3D) Scene Access
Interface, 2015, ISO/IEC, 2015.

[17] Khronos Group, COLLADA 1.4 Quick Reference, Lulu.com,
2014.

[18] Mark Barnes. “COLLADA” SIGGRAPH'06: ACM SIGGRAPH
2006 Courses, Jul. 2006.

[19] Arne Schilling, Jannes Bolling, and Claus Nagel, “Using gITF
for streaming CityGML 3D city models,” Proceedings of the
21st International Conference on Web3D Technology
(Web3D 2016), pp.109-116, Jul. 2016.

[20] ISO/IEC 19777-1: 2006 Extensible 3D (X3D) language
bindings: ECMAScript, ISO/IEC, 2006.

[21] ISO/IEC 19777-2: 2006 Extensible 3D (X3D) language
bindings: Java, ISO/IEC, 2006.



250 MEXM|SS=2X|/AZEY 0 L O0|E S H103 HM6=(2021. 6)

2 o 4 of ¥ o
https://orcid.org/0000-0003-4933-8670
e-mail : khsh5592@naver.com

20204 sAdsty AFE SRS

https://orcid.org/0000-0002-8948-6187
e-mail : mwlee@suwon.ac.kr
19819 At (A}

20209 ~& A KTDS AFAZ#1e ALY 19849 A-&tfista AXHsA st
‘A_. TAJEo}: Computer Graphics, Virtual HAZ(HA)
Reality, Machine Learning 19909 The University of Tokyo,
EEELICON

1984 ~ 1986 DACOM H+4

19904 ~ 1993 Kubota Corporation & U. of Tokyo

19939 ~ 19964 KT A4

19968 ~@ A Yty AFHIHE n¢

TAJEok: Computer Graphics, Computer Animation,
Virtual Reality, Augmented Reality, Mixed
Reality




<<
  /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


