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Summary

A technique termed ‘hybrid raypath interferometry’, for removing near-surface effects from
seismic data, is used to remove converted wave receiver statics. A model study is used to show
that artifacts caused by the ‘hybrid’ aspect of the method are minimized by a ‘conditioning’ step.
The method is applied with encouraging results to the Spring Coulee multicomponent data set.

Introduction

In the most general sense, seismic interferometry includes acquisition and processing
techniques which use cross-correlations of raw traces to help image the data, or to remove
various effects from the traces before imaging. A resurgence of interest in this broad field has
led to a number of new techniques for passive seismic imaging (Draganov et al., 2009),
migration (Zhou et al., 2006), and removal of near-surface effects, including statics (Bakulin and
Calvert, 2006), (Henley, 2008), for example.

Cross-correlations of raw seismic traces have been central to statics correction techniques for
many years, typically being used to detect the relative time shift between two raw traces or
between a raw trace and a ‘pilot’ trace. Until recently, however, only the time positions of the
cross-correlation maxima have been used in statics computations. We, however, use complete
cross-correlation functions to derive inverse filters, which then remove the static shifts and other
phase differences from the raw traces, hence ‘statics deconvolution’ (Henley, 2006).

Initially applied in the common-shot or common-receiver domain, statics deconvolution was later
extended to the ‘common-raypath’ domain, which removed the constraints of surface-
consistency and time-stationarity. This enabled the technique to solve difficult statics problems,
like those encountered in the Arctic, with its irregular high-velocity surface permafrost layer. The
first successful demonstration of ‘raypath interferometry’, in fact, was on a MacKenzie Delta
seismic line with very large non-surface-consistent statics associated with river channels.

The most successful variant of raypath interferometry utilized pilot traces created from raw
seismic traces summed along structural horizons. Hence, the initial attempt to apply
interferometry to converted wave data followed the same approach. Because of the limited
offset aperture and lower S/N of the PS traces, however, it proved difficult to create useable
pilot traces. DeMeersman and Roizman (2009), however, showed how to use cross-correlations
of PP and PS direct arrival events to find receiver statics, using both vertical and radial seismic
components, and we subsequently modified the raypath interferometry method to use PP
events as pilot traces for PS events—hence ‘hybrid raypath interferometry’.

Theoretical concerns

Conventionally, interferometry involves cross-correlations of similar traces containing directly
corresponding events (like reflections). When these events are aligned by the proper shift
between traces, they all contribute to the correlation maximum. In hybrid interferometry,
however, we compare traces which typically share only one correlated event (a reflection on the
PP trace and a conversion on the PS trace from the same geological horizon), and which
contain other unrelated reflected or converted events. The correlated event chosen is usually
stronger than neighboring events, on both traces, so the global cross-correlation maximum will
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occur at the relative shift between the reflection on the PP trace and the corresponding
converted event on the PS trace. However, the other events on the two traces do not align at
this shift and don’t contribute to the maximum correlation value. Also, the cross-correlation
function will exhibit smaller peaks, at various time shifts, corresponding to the chance alignment
of non-related events on the two input traces. While the cross-correlation of similar traces (two
PP or two PS traces) will also show ‘spurious’ peaks due to alignment of non-correlated events,
the global maximum of the correlation will be much larger relative to the spurious peaks, since
all events align at one shift to contribute to the global maximum correlation value. Our concern
is that significant spurious cross-correlation peaks will lead to inverse filters which not only
correct PS traces for receiver statics but also contaminate them with spurious event artifacts.

In order to evaluate the importance of these artifacts on our proposed ‘hybrid interferometry’
method, we created several synthetic seismic models with simulated PP and PS trace gathers,
in which the traces contained various discrete reflected or converted events, and in which the
PS traces contained large random receiver statics. For every model, we cross-correlated the PP
traces with their corresponding PS traces and derived inverse filters, with which we corrected
the PS traces for statics. We found that by properly ‘conditioning’ the cross-correlation functions
before deriving the inverse filters, the ‘spurious event’ artifacts could be greatly diminished
(Figure 1). We further verified, using a complete synthetic 2D multicomponent survey, that we
could correct PS receiver statics in the presence of significant bandlimited random noise, as
shown in Figure 2, and that using the ‘raypath-consistent’ approach provided more robust
results than the ‘surface-consistent’ approach.
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Figure 1: Synthetic PS shot gather with five legitimate events exhibiting ‘spurious event’ artifacts
after hybrid interferometry based on raw cross-correlations (left) vs. the same PS shot gather
after hybrid interferometry with ‘conditioned’ cross-correlations (right).
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Figure 2: CDP stack of synthetic PS data after application of hybrid raypath interferometry to

correct PS receiver statics (left) vs. CDP stack of uncorrected synthetic PS data (right).
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Details of the method

The first step in applying hybrid raypath interferometry is to apply all known statics and the best
available NMO correction to the PP (vertical component) data, and to sort the traces to receiver
gathers. Only PP shot statics are applied to the PS (radial component) data, however, as well
as the best available NMO correction, before sorting these traces, as well, to receiver gathers.

The receiver gathers for both components are transformed to the radial trace (RT) domain,
using identical parameters, and the resulting RT receiver gathers are sorted by apparent
velocity (raypath angle) and receiver location to form common-angle gathers (analogous to
common-offset gathers in the XT domain). Each PP common-angle gather is matched to the PS
common-angle gather with the same apparent velocity, and the PS common-angle gathers are
shifted up in time to approximately match the chosen converted wave event with its
corresponding reflected event on the PP common-angle gathers.

For each pair of PP and PS common-angle gathers, PP and PS traces having common receiver
locations are cross-correlated over a window which includes the matched reflected and
converted events, the cross-correlations are ‘conditioned’ (samples raised to an odd power and
Hanning weighted), and an inverse filter is derived for each function. Each inverse filter is
convolved with its corresponding PS trace in the common-angle gather to correct the trace.

To finish the procedure, the corrected PS common-angle gathers are re-sorted to their original
RT receiver gathers, and each gather inverse transformed back to an XT domain receiver
gather. The corrected receiver gathers can then be CCP stacked.

Field Example

Our field example is the Spring Coulee multicomponent 2D survey, conducted early in 2008. We
show, in Figure 3, a pair of common-angle gathers for this survey, for the apparent velocity
-1499 m/s. This figure shows the reflected event on the PP (vertical component) data, as well as
its corresponding converted wave event on the PS (radial component) data. The relative shift
between these events is about 300 ms. Figure 4 shows the uncorrected PS gather from Figure
3 compared with its corrected version. All the common angle gathers for this line (600 for this
survey) are corrected in a similar manner, then re-sorted and converted back to the XT domain.
Figure 5 compares the CCP stack of the PS data with no receiver statics to the CCP stack of
the same data after our hybrid raypath interferometry. The improvement is obvious.

Conclusions

Extending raypath interferometry into a ‘hybrid’ application, cross-correlating PP reflection
events with PS converted wave events appears to be a promising new approach for removing
receiver statics from converted wave data.
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Figure 3: Comparison of PP common angle gather (left) with its corresponding PS common
angle gather (right) for the apparent velocity of -1499 m/s. The arrow indicates the chosen event
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Figure 4: PS common angle gather before (left) and after (right) correction by interferometry.
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Figure 5: CCP stack of uncorrected PS data (left) vs. CCP stack of PS data after hybrid raypath
interferometry (right)

Acknowledgements
The author acknowledges the continuing support of CREWES sponsors and staff, especially
meaningful guidance and discussion from P.F. Daley.

References
Bakulin, A., and Calvert, R., 2006, The virtual source method: Theory and case study, Geophysics, 71, No. 4, P
SI1139-SI150.

DeMeersman, K., and Roizman, M., 2009, Converted wave receiver statics from first break mode conversions,
Expanded Abstracts, 2009 CSEG, CSPG, CWLS joint convention.

Draganov, D., Campman, X., Thorbecke, J., Verdel, A., and Wapenaar, K., 2009, Reflection images from ambient
seismic noise, Geophysics, 74, No. 5, P A63-A67.

Henley, D.C., 2006, Statics or statistics?—the near surface revisited, Expanded Abstracts, 2006 CSEG, CSPG,
CWLS joint convention.

Henley, D.C., 2008, Raypath interferometry: statics in difficult places, Expanded Abstracts NSE 3, 2008 SEG annual
convention.

Zhou, M., Jiang, Z., Yu, J., and Schuster, G., 2006, Comparison between interferometric migration and reduced-time
migration of common-depth-point data, Geophysics, 71, No. 4, P S1197-S1208.

GeoCanada 2010 — Working with the Earth 4



	Correcting PS receiver statics using hybrid raypath interferometry
	Summary
	Introduction
	Theoretical concerns
	Details of the method
	Conclusions
	Acknowledgements
	References



<<

  /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 /Warning

  /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

    /AgencyFB-Bold

    /AgencyFB-Reg

    /Aharoni-Bold

    /Algerian

    /Andalus

    /AngsanaNew

    /AngsanaNew-Bold

    /AngsanaNew-BoldItalic

    /AngsanaNew-Italic

    /AngsanaUPC

    /AngsanaUPC-Bold

    /AngsanaUPC-BoldItalic

    /AngsanaUPC-Italic

    /ArabicTypesetting

    /Arial-Black

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /ArialRoundedMTBold

    /ArialUnicodeMS

    /BaskOldFace

    /Batang

    /BatangChe

    /Bauhaus93

    /BellMT

    /BellMTBold

    /BellMTItalic

    /BerlinSansFB-Bold

    /BerlinSansFBDemi-Bold

    /BerlinSansFB-Reg

    /BernardMT-Condensed

    /BlackadderITC-Regular

    /BodoniMT

    /BodoniMTBlack

    /BodoniMTBlack-Italic

    /BodoniMT-Bold

    /BodoniMT-BoldItalic

    /BodoniMTCondensed

    /BodoniMTCondensed-Bold

    /BodoniMTCondensed-BoldItalic

    /BodoniMTCondensed-Italic

    /BodoniMT-Italic

    /BodoniMTPosterCompressed

    /BookAntiqua

    /BookAntiqua-Bold

    /BookAntiqua-BoldItalic

    /BookAntiqua-Italic

    /BookmanOldStyle

    /BookmanOldStyle-Bold

    /BookmanOldStyle-BoldItalic

    /BookmanOldStyle-Italic

    /BookshelfSymbolSeven

    /BradleyHandITC

    /BritannicBold

    /Broadway

    /BrowalliaNew

    /BrowalliaNew-Bold

    /BrowalliaNew-BoldItalic

    /BrowalliaNew-Italic

    /BrowalliaUPC

    /BrowalliaUPC-Bold

    /BrowalliaUPC-BoldItalic

    /BrowalliaUPC-Italic

    /BrushScriptMT

    /Calibri

    /Calibri-Bold

    /Calibri-BoldItalic

    /Calibri-Italic

    /CalifornianFB-Bold

    /CalifornianFB-Italic

    /CalifornianFB-Reg

    /CalisMTBol

    /CalistoMT

    /CalistoMT-BoldItalic

    /CalistoMT-Italic

    /Cambria

    /Cambria-Bold

    /Cambria-BoldItalic

    /Cambria-Italic

    /CambriaMath

    /Candara

    /Candara-Bold

    /Candara-BoldItalic

    /Candara-Italic

    /Castellar

    /Centaur

    /Century

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CenturySchoolbook

    /CenturySchoolbook-Bold

    /CenturySchoolbook-BoldItalic

    /CenturySchoolbook-Italic

    /Chiller-Regular

    /ColonnaMT

    /ComicSansMS

    /ComicSansMS-Bold

    /Consolas

    /Consolas-Bold

    /Consolas-BoldItalic

    /Consolas-Italic

    /Constantia

    /Constantia-Bold

    /Constantia-BoldItalic

    /Constantia-Italic

    /CooperBlack

    /CopperplateGothic-Bold

    /CopperplateGothic-Light

    /Corbel

    /Corbel-Bold

    /Corbel-BoldItalic

    /Corbel-Italic

    /CordiaNew

    /CordiaNew-Bold

    /CordiaNew-BoldItalic

    /CordiaNew-Italic

    /CordiaUPC

    /CordiaUPC-Bold

    /CordiaUPC-BoldItalic

    /CordiaUPC-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /CurlzMT

    /DaunPenh

    /David

    /David-Bold

    /DFKaiShu-SB-Estd-BF

    /DilleniaUPC

    /DilleniaUPCBold

    /DilleniaUPCBoldItalic

    /DilleniaUPCItalic

    /DokChampa

    /Dotum

    /DotumChe

    /EdwardianScriptITC

    /Elephant-Italic

    /Elephant-Regular

    /EngraversMT

    /ErasITC-Bold

    /ErasITC-Demi

    /ErasITC-Light

    /ErasITC-Medium

    /EstrangeloEdessa

    /EucrosiaUPC

    /EucrosiaUPCBold

    /EucrosiaUPCBoldItalic

    /EucrosiaUPCItalic

    /EuphemiaCAS

    /FangSong

    /FelixTitlingMT

    /FootlightMTLight

    /ForteMT

    /FranklinGothic-Book

    /FranklinGothic-BookItalic

    /FranklinGothic-Demi

    /FranklinGothic-DemiCond

    /FranklinGothic-DemiItalic

    /FranklinGothic-Heavy

    /FranklinGothic-HeavyItalic

    /FranklinGothic-Medium

    /FranklinGothic-MediumCond

    /FranklinGothic-MediumItalic

    /FrankRuehl

    /FreesiaUPC

    /FreesiaUPCBold

    /FreesiaUPCBoldItalic

    /FreesiaUPCItalic

    /FreestyleScript-Regular

    /FrenchScriptMT

    /Garamond

    /Garamond-Bold

    /Garamond-Italic

    /Gautami

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Gigi-Regular

    /GillSansMT

    /GillSansMT-Bold

    /GillSansMT-BoldItalic

    /GillSansMT-Condensed

    /GillSansMT-ExtraCondensedBold

    /GillSansMT-Italic

    /GillSans-UltraBold

    /GillSans-UltraBoldCondensed

    /Gisha

    /Gisha-Bold

    /GloucesterMT-ExtraCondensed

    /GoudyOldStyleT-Bold

    /GoudyOldStyleT-Italic

    /GoudyOldStyleT-Regular

    /GoudyStout

    /Gulim

    /GulimChe

    /Gungsuh

    /GungsuhChe

    /Haettenschweiler

    /HarlowSolid

    /Harrington

    /HighTowerText-Italic

    /HighTowerText-Reg

    /Impact

    /ImprintMT-Shadow

    /InformalRoman-Regular

    /IrisUPC

    /IrisUPCBold

    /IrisUPCBoldItalic

    /IrisUPCItalic

    /IskoolaPota

    /JasmineUPC

    /JasmineUPCBold

    /JasmineUPCBoldItalic

    /JasmineUPCItalic

    /Jokerman-Regular

    /JuiceITC-Regular

    /KaiTi

    /Kalinga

    /Kartika

    /KodchiangUPC

    /KodchiangUPCBold

    /KodchiangUPCBoldItalic

    /KodchiangUPCItalic

    /KristenITC-Regular

    /KunstlerScript

    /Latha

    /LatinWide

    /Leelawadee

    /Leelawadee-Bold

    /LevenimMT

    /LevenimMT-Bold

    /LilyUPC

    /LilyUPCBold

    /LilyUPCBoldItalic

    /LilyUPCItalic

    /LucidaBright

    /LucidaBright-Demi

    /LucidaBright-DemiItalic

    /LucidaBright-Italic

    /LucidaCalligraphy-Italic

    /LucidaConsole

    /LucidaFax

    /LucidaFax-Demi

    /LucidaFax-DemiItalic

    /LucidaFax-Italic

    /LucidaHandwriting-Italic

    /LucidaSans

    /LucidaSans-Demi

    /LucidaSans-DemiItalic

    /LucidaSans-Italic

    /LucidaSans-Typewriter

    /LucidaSans-TypewriterBold

    /LucidaSans-TypewriterBoldOblique

    /LucidaSans-TypewriterOblique

    /LucidaSansUnicode

    /Magneto-Bold

    /MaiandraGD-Regular

    /MalgunGothicBold

    /MalgunGothicRegular

    /Mangal

    /Marlett

    /MaturaMTScriptCapitals

    /Meiryo

    /Meiryo-Bold

    /Meiryo-BoldItalic

    /Meiryo-Italic

    /MicrosoftHimalaya

    /MicrosoftJhengHeiBold

    /MicrosoftJhengHeiRegular

    /MicrosoftSansSerif

    /MicrosoftUighur

    /MicrosoftYaHei

    /MicrosoftYaHei-Bold

    /Microsoft-Yi-Baiti

    /MingLiU

    /MingLiU-ExtB

    /Ming-Lt-HKSCS-ExtB

    /Ming-Lt-HKSCS-UNI-H

    /Miriam

    /MiriamFixed

    /Mistral

    /Modern-Regular

    /MongolianBaiti

    /MonotypeCorsiva

    /MoolBoran

    /MS-Gothic

    /MS-Mincho

    /MSOutlook

    /MS-PGothic

    /MS-PMincho

    /MSReferenceSansSerif

    /MSReferenceSpecialty

    /MS-UIGothic

    /MVBoli

    /Narkisim

    /NiagaraEngraved-Reg

    /NiagaraSolid-Reg

    /NSimSun

    /Nyala-Regular

    /OCRAExtended

    /OldEnglishTextMT

    /Onyx

    /PalaceScriptMT

    /PalatinoLinotype-Bold

    /PalatinoLinotype-BoldItalic

    /PalatinoLinotype-Italic

    /PalatinoLinotype-Roman

    /Papyrus-Regular

    /Parchment-Regular

    /Perpetua

    /Perpetua-Bold

    /Perpetua-BoldItalic

    /Perpetua-Italic

    /PerpetuaTitlingMT-Bold

    /PerpetuaTitlingMT-Light

    /PlantagenetCherokee

    /Playbill

    /PMingLiU

    /PMingLiU-ExtB

    /PoorRichard-Regular

    /Pristina-Regular

    /Raavi

    /RageItalic

    /Ravie

    /Rockwell

    /Rockwell-Bold

    /Rockwell-BoldItalic

    /Rockwell-Condensed

    /Rockwell-CondensedBold

    /Rockwell-ExtraBold

    /Rockwell-Italic

    /Rod

    /ScriptMTBold

    /SegoePrint

    /SegoePrint-Bold

    /SegoeScript

    /SegoeScript-Bold

    /SegoeUI

    /SegoeUI-Bold

    /SegoeUI-BoldItalic

    /SegoeUI-Italic

    /ShowcardGothic-Reg

    /Shruti

    /SimHei

    /SimplifiedArabic

    /SimplifiedArabic-Bold

    /SimplifiedArabicFixed

    /SimSun

    /SimSun-ExtB

    /SnapITC-Regular

    /Stencil

    /Sylfaen

    /SymbolMT

    /Tahoma

    /Tahoma-Bold

    /TempusSansITC

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /TraditionalArabic

    /TraditionalArabic-Bold

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Tunga

    /TwCenMT-Bold

    /TwCenMT-BoldItalic

    /TwCenMT-Condensed

    /TwCenMT-CondensedBold

    /TwCenMT-CondensedExtraBold

    /TwCenMT-Italic

    /TwCenMT-Regular

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

    /VinerHandITC

    /Vivaldii

    /VladimirScript

    /Vrinda

    /Webdings

    /Wingdings2

    /Wingdings3

    /Wingdings-Regular

    /ZWAdobeF

  ]

  /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



