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Abstract

In the article the problem of increasing the data adequacy of remote measurement using monitoring
systems on the base of controlled liquid crystal filters is considered. The proposed monitoring
system performs joint measurements in the infrared and visible ranges of the spectrum, as well as
panchromatic measurements, implements the correction technique of their data, local management
of each measuring module, which increases the reliability of the obtained data. Modified
architecture provides the ability to set the channels of the alternative measurement system and
increases the efficiency of decision-making on the base of monitoring resullts.

The correction of channel error and measurement data, local control of each channel of
measuring modules with half-width control, transmission of liquid crystal filters depending on the
values of additional parameters and flexible measuring architecture provide correction of internal
and external factors of the system.

The proposed multifunctional system with a modified architecture allows to obtain the reliable
information about the coordinates and areas of oil spots on a sea surface. With the help of limited
amount of data obtained from three ranges by different measuring channels, it is possible to
reliably estimate the state of the researched object. Multilevel measurements for data validation
considering the atmospheric influences and the usage of WEB / GIS communication allow to realize
the accounting and evaluation of external factors to correct the measurement data of the system.

Keywords: correction; infrared and visible range; liquid crystal filter; modified architecture; monitoring;
reliability

1. Introduction
Problem statement

Among polluting sources of anthropogenic nature,
oil and gas industry occupies a major place. The
atmosphere, water basins and land surface are
contaminated to a variable degree in each stage of
oil  production,  processing, storage and
transportation. Controlling the concentration and
places of these pollutants spread is an important task
of environmental monitoring, which requires special
attention at the global level [1].

Analysis of recent research and publications

There are various multilevel systems designed to
solve urgent problems of preventing emergencies
and revealing oil spills on the surface of land and
water basins. When solving the problem of

increasing the accuracy of recorded data via existing
on-board multi-channel systems, it becomes
necessary to select informative parameters from the
set of recorded data, which requires the application
of special algorithms for additional processing of
data leading to a decrease in the efficiency of
decisions made on the monitoring results [2].

The application of individual measurements in
the visible and infrared ranges without taking into
account additional parameters characterizing
external and internal factors leads to decrease the
reliability of the obtained data [3].

While measurements are being carried out in the
visible and neighboring infrared ranges, the
characteristics of the on-board system is partially
improved, however, the lack of information on infrared
and panchromatic measurements doesn’t make it
impossible to achieve the required accuracy and
reliability of the data in the monitoring system [4].
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Formulating the purpose of the article

The formulation of the purpose of the article is
improving the accuracy and reliability of data in a
monitoring system with a modified architecture on
the base of controlled liquid crystal filters.

2. Statement of the main material

When studying water surfaces, during registration,
Lyp luminous flux, reflected from the surface of the
water, forming a useful Ly signal, creates additional
disadvantage - noise. The total intensity of the Lpy
of reflected light is defined as follows [2]

Lia(A)= LX) +Lyz (V) (1

In order to estimate Lyp, it is necessary to
measure Lyp and L, (Lg.) in the near IR range at
A=780nm. These data are obtained either via
separate spectrometers and infrared radiometers or
from multispectral, hyperspectral and other
measuring instruments intended for remote
measurements of the radiance of the investigated

objects. In this case, Ly equals zero and Lyp will
consist only of Lyp [3].

In contrast to the existing options for
multispectral or hyperspectral measurements, (1) a
modified system, performing the necessary
measurement at selective wavelengths, was
proposed. The proposed system is capable of
operating in  different sub-bands of the
electromagnetic spectrum via a minimum number of
measuring channels and enables to solve the above-
mentioned problem thanks to the structure flexibility
and algorithm of operation. The system using blocks
on a liquid crystal base has separate measuring
channels that implement complex measurements in
three sub-bands of the electromagnetic spectrum.
The obtained data is simultaneously transmitted to
the central microcontroller module as well as to the
microcontroller module for co-processing of this
data. The structural model of the proposed system is
presented in Figure 1.
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Fig. 1. Structural scheme of the modified instrumentation management system

As it is seen from the figure, the structural model
of the monitoring system consists of three measuring
modules corresponding to the visible (MMy),
infrared (MM}r) ranges and panchromatic (MMp)
measurements, the preprocessing, storage, indication
and communication (PSIC) module, as well as the

central microcontroller module (CMCM), the liquid
crystal filter control unit (CU), and the atmospheric
correction unit (ACU).

The central microcontroller module (CMCM)
sets the operation conditions of the system, controls
the measuring modules through the corresponding
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MCM, organizes the recording and storage of
measurement data, provides coordinate
communications through the BSGIS, implements the
communication via the ground center.

The preprocessing, storage, indication and
communication (PSIC) module, in its turn, consists
of a constant storage block (CSB), an indication unit
(IU), and a ground center communication unit
(GCCU).

Each measuring module (MM) consists of the
following units operating in the corresponding
measuring ranges: a block of optical receivers and
converters (BORC); block of filters and normalized
elements (BFNE); the control unit of liquid crystal
filters (CU) microcontroller modules (MCMyp,
McMig and MCMpy).

MMC of each measuring module of the
corresponding sub-band enables to perform the
correction of the measuring channel, decrease data
errors by processing them according to various
algorithms, as well as, promptly perform the
measurement, control and local control processes of
the corresponding units of the module. As a result,
the on-board preprocessing capability implemented
by the central microcontroller (CMCM) is increased.

The measurement results corresponding to three
colors of the visible range ((ig, Ig, Ig) are transmitted
to the MCMy, for statistical processing. At the same
time, the measurement result of P, is transmitted to
the MCMyp, for co- processing with Ipx.

The MCMpo implements preprocessing of the
measurement data in the MI for the corresponding
ranges. In order to visualize IMg data in MCMpo,
the comparison of the data IMyp and IMyg is carried
out, in order to improve the accuracy of the IMyp
data, co-processing of both IMyp and Ipx data is
implemented, as well as the processed data is
transmitted to CMC and BVZU.

The BCU is controlled by the CMCM and the
MCMy,.

The data are obtained from IMyp, IMr, MCMpy,
MCMpq, as well as from CMCM in the BPOM,
where various stages of preprocessing of the
measurement data are carried out.

The other blocks of MCM are designed for
indication and communication with the ground
center and geographic information systems (GIS)
using Web/GIS technology.

It is seen from Figure 1 that, the signals obtained
from contaminated sites are recorded in the visible
range corresponding to the three primary colors; in
the infrared range over two wavelengths and in

panchromatic measurements using a block of optical
receivers and transducers.

The central microcontroller module unit
determines the mode of the monitoring and
measurement system, controls the MCM range
modules (MCMVD, MCMIR, MCMPx and MCMcc),
performs initial processing of the obtained data,
transmits the data to the external memory devices
and the transmission and reception unit for
transmission to the ground center. Moreover, the
data obtained from the GIS block is used to
determine the coordinates of the research area.

3. Discussion

In the developed system, BAC controlled from the
CMCM or MCMg carries out the measurement of Ly
at various observation angles. Depending on the
value of which MCMy tunes the liquid crystal filters
by means of the control unit BFINy at other
transmission band waves. Since, with an increased
L. indication, in order to obtain informative data
about the investigated object, it is necessary to carry
out a measurement in the sub-band of 400-500 nm of
the visible range.

Taking into account the celestial radiation L,
and the effective reflection coefficient of the sea
surface p, it is possible to improve the accuracy and
informativity of the measurement results obtained
through different channels. In this case, the Lyp
value is considered as a result of the effect of
celestial radiation L,,.

The multifunctional system simultaneously
performs measurement in three modes under the
control of one center - BCMCM with small
quantities of channels.

Controllable liquid crystal units in the system
are used in the processing, modulation, scanning and
filtering of optical signals.

Co-processing of the results obtained from the
visible range and panchromatic data allows to
increase the accuracy of the obtained data. Data
merges of these measurements are carried out on the
onboard part of the system, as a result of which the
amount of data and the processing time at the ground
research center are decreased.

Multifunctional monitoring system performs
complex measurements carried out on board carrier.
On the base of the obtained data corresponding to
the three primary colors, it is possible to determine
the data of other informative sub-bands.

The characteristics of the multifunctional
monitoring system are shown in Fig. 2.
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Characteristics of a multifunctional monitoring system
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Fig. 2. The main characteristics of a multifunctional monitoring system with extended
measurement ranges

4. Conclusion

Taking into account atmospheric influences and
using  WEB/GIS  communication, multilevel
measurements for data validation allow to carry out
the calculation and estimation of external factors,
correction of measurement data of the system.

The correction of channel error and measurement
data, local control of each channel of measuring
modules and flexible measuring architecture provide
the correction of internal factors and flexibility of
the system. The application of joint measurement
data (RGB + IR, RGB + PAN and RGB + BIC)
provides the multifunctionality of the system.

The proposed multifunctional system with a
modified architecture enables to obtain reliable data
about the coordinates and sites of sea surface oil
spills.

It is possible to reliably estimate the state of the
investigated object via a limited amount of the data
obtained from three ranges along different
measuring channels.

In order to monitor the ecological state of the
environment, including water resources, in the
extraction, processing and transportation of oil, it is
advisable to use remote measurement methods,
including those related to the IR spectrum range.

In orderto increase the efficiency of water
resources research using remote sensing systems,
rational choice of measuring ranges, as well as
hardware and software, is of great importance.
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JI.P. BekipoBa

IinBuIIEHHS 7OCTOBIPHOCTI TAHUX B CHCTEMi MOHITOPUHTY 3 MOAU(}IKOBAHOIO APXITEKTYPOIO
AzepOaiipkaHChKUH AepKaBHUN yHIBEPCUTET HaTH 1 MPOMUCIOBOCTI, Tp. A3ammmr, 20, baky,
Azepbaiimkan, AZ- 1010

E-mail: lala_bekirova@mail.ru

Y crarti po3risgaEeTbes TpoOJieMa  MiIBHINEHHS aJeKBAaTHOCTI JaHWX JAUCTAHIIIHOTO
BHMIPIOBaHHS 3a JOMOMOTOI0 CHCTEM MOHITOPHMHTY Ha OCHOBI KEPOBAaHHMX PiJKOKPHCTAIIYHUX
¢inpTpiB.  3amponoHOBaHAa CHCTEMa  MOHITOPHHTY  BUKOHYE CHUIBHI  BHMIPDIOBAaHHS B
iH(ppayepBOHOMY Ta BHIMMOMY [lialla30HaX CHEKTPY, a TaKOK MaHXPOMATHYHI BUMIpIOBaHHS,
110 MiABUIIY€E HAAIMHICTh OTpUMaHUX JaHuX. MoaudikoBaHa apXiTeKTypa 3a0e3reuye MOKIUBICTh
BCTaHOBJICHHSI KaHATIB aJIbTEPHATHBHOI BUMIPIOBAJIbHOI CUCTEMHU Ta MiABHIICHHA €(EeKTHBHOCTI
MPUAHATTS PillICHb HA OCHOBI PE3yJIbTaTiB MOHITOPHUHTY.

Kopekuis moxubok KaHaliB Ta JaHUX BHMIpPIOBAaHb, JIOKAJHHHHA KOHTPOJb KOXKHOTO KaHay
BUMIPIOBAJILHUX MOJIYJIIB 3 PETYJIIOBAHHIM HaNiBIIUPUHH, Mepeaadya piIKOKpUCTATIYHUX (PLIBTPIB
3aJIe)KHO BIiJ] 3HA4YeHb JOJATKOBUX IapaMeTpiB Ta THYYKOI BHUMIPIOBAJIBHOI apXIiTEKTypH
320€3MeYyI0Th KOPEKIIII0 BHYTPINIHIX Ta 30BHIMNIHIX ()aKTOPIB CHCTEMH.

3amponoHoBaHa OaraTo(yHKI[IOHaJIbHA CHCTeMa 3 MOJU(IKOBAHOIO apXITEKTYpOIO I03BOJISIE
OTPUMYBATH JOCTOBIpHY iH(OpMaIli0 TPO KOOPAUMHATH Ta MIJITHKK HA()TOBHX IUIIM Ha MOBEPXHI
Mopsi. 3a IOTIOMOrol0 00MEXEHOro 00CATY JAaHUX, OTPUMAHUX 3 TPbOX Jiara3oHiB 3a JOIOMOIOI0
pI3HUX BHUMIPIOBAJBHUX KaHATIB, MOXKHAa HAQJIMHO OIIIHUTH CTaH JOCIIHKYBaHOTO 00'€KTa.
BararopiBHeBI BUMIpIOBaHHS Ul TNEPEBIPKM JaHUX 3 YpaxyBaHHSAM aTMOC(EpHUX BIUIMBIB Ta
Bukopuctanasi WEB / GIS-xomyHikamiii 103BOISIOTh 3MIMCHUTH OOJIIK Ta OIIHKY 30BHINIHIX
(akTOpiB A1 BUNIPABIICHHS JaHUX BUMIPIOBAHHS CHCTEMH.

KnarouoBi cjoBa: JOCTOBIpHICTB; €KOJOTIYHMI MOHITOPUHT; 1H(paYepBOHWI 1 BHIUMHH [ialla3oH;
Moax(iKOBaHa apXiTEKTypa; CIIbHI BUMIpH

JL.P. BexkupoBa

IToBbIlIEHHE TOCTOBEPHOCTH JAHHBIX B CHCTEME MOHUTOPUHIA ¢ MOAMG(UIIMPOBAHHON AapXUTEKTYPOil
Azep0aiipkaHCKUH TOCYJapCTBEHHBIH YHUBEPCUTET HE(DTH M MPOMBINUICHHOCTH, mp. A3amieir, 20, baky,
Azepbatimkan, AZ- 1010

E-mail: lala_bekirova@mail.ru

PaccmoTpena 3amaya MOBBIIEHUS JOCTOBEPHOCTH JAaHHBIX AMCTAHIMOHHBIX H3MEPEHHUHN C
MIOMOIIIbI0 CHUCTEM MOHHUTOPHUHIA HAa OCHOBE YIPABISAEMBIX KUAKOKPHCTALUTUYECKUX (DUIBTPOB.
[IpennoxxeHHast cucreMa MOHUTOPHHIA OCYILECTBIIIET COBMECTHBIE U3MEPEHUS B UH(PAKPACHOM U
BUJIMMOM JMana3oHaX CIEKTPa, a TAKKE MaHXPOMATHYECKUE H3MEPEHMsI, PEAU3yeT METOAMKY
KOPPEKIIMM WX JaHHBIX, JIOKAJIBHOE YIIPABICHHE KAKIBIM HW3MEPUTEIBHBIM MOZYJIEM, 4YTO
MOBBIIIACT IOCTOBEPHOCTH MOIYUYEHHBIX TaHHBIX. MoauduupoBaHHas apXUTEKTypa o0ecIieYBaeT
BO3MOXXHOCTb HACTPOWKHM KAaHAJIOB CHCTEMBI AJIBTEPHATUBHOTO M3MEPEHHS W  IIOBBIIIAET
OIIEpaTUBHOCTb IPUHSATHS PEIICHUN HA OCHOBE PE3yJIbTATOB MOHUTOPHHTA.

Koppekuys NmorpemHocTy KaHajla U JaHHBIX M3MEPEHHN B IIPOLECCE M3MEPEHHE, JOKAIBHOE
yOpPaBIEHUS KaXIbIM KAaHAJIOM HW3MEPUTENBHBIX MOJIYyJIEH C YIPaBIECHUEM IOJIYLIMPUHY
MIPOIYCKaHUE KUIKOKPUCTAIMYECKUX (UIBTPOB B 3aBUCHUMOCTH OT 3HAYEHUH JONOJHHUTEIbHBIX
napaMeTpoB W TUOKas M3MEpUTENbHAs apXUTEKTypa OOECHeYMBAIOT KOPPEKIHUIO BHYTPEHHHX U
BHEIIHUX (DAKTOPOB CUCTEMBI.



28 ISSN 1813-1166 print / ISSN 2306-1472 online. Proceedings of the National Aviation University. 2018. N3(76): 23-28

[Ipemmaraemass MHOTOQYHKIHMOHAJbHAS CHCTEMa C MOAWGMUIIMPOBAHHON apXHUTEKTYpPOH
MO3BOJISIET MOJIy4YaTh JOCTOBEPHYIO MH(POPMAIMIO O KOOpAWHATaX M IUIOMIAAX HE(TAHBIX MITEH
MOpPCKOHM MoBepXHOCTU. C MOMONIbI0 OTPAaHUYEHHOIO0 KOJIMYECTBO JAHHBIX, MOJYYEHHBIX U3 TPEX
AUana3oHOB 11O pa3JIMYHbIMA U3MCPUTCIIbHBIMU KaHAJIaMU, MOKHO JOCTOBCPHO OLUCHUTH COCTOAHUC
HCCIEAYyeMOro 00beKTa. MHOTOYpOBHEBBIE HW3MEPEHMsI [Jisi BalUJallid JaHHBIX C Y4YETOM
atMochepHbIX BozaehcTBUM U ucnonb3oBanue WEB/GIS cBsi3u M0O3BOJIAET OCYIIECTBUTHh YUET H
OLICHKY BHEITHHUX ()aKTOPOB KOPPEKIIUIO U3MEPUTENbHBIX JTaHHBIX CUCTEMBI.

KioueBble cioBa: OCTOBEpHOCTh;  MH(pPaKpacHBId M BHOMMBIA JHAaNa3oH; MOJU(PHLIUpPOBaHHAS
ApXHUTEKTYPa; COBMECTHBIE U3MEPEHHUS; SKOJIOTMYECKUH MOHUTOPUHT

Bekirova Lala Rustam. Doctor of Technical Sciences, Associate Professor.

Department of Instrument-Making Engineering, Azerbaijan State Oil and Industry University

Research area: spektrometers, RGB colorimetric and infrared systems of remote sensing, ecological monitoring,
information-measuring systems

Publications: 78.

E-mail: lala_bekirova@mail.ru




<<
  /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 1.3
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /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 1.00000
  /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 1.00000
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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.)
    /UKR ()
  >>
  /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


