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ABSTRACT

We propose a mixture model that can be applied to the recognition of multiple objects in an
image plane. The model consists of any shape of modules; Each module is a probability density
function of data points with scale and shift parameters, and the modules are combined with
weight probabilities. We present the EM (Expectation-Maximization) algorithm to estimate
those parameters. We also modify the algorithm in the case that data points are restricted in
an attention window.

1. Introduction

We consider a mixture model that is a statistical model consisting of modules. Each module is a paramet-
ric probability distribution and those modules are integrated by taking a weighted sum of them. In order
to make our discussion concrete, we consider the application to an image recognition problem. Suppose
there are scattered points in an image plane and clusters of those points form objects. Qur purpose is to
fit a mixture model to those objects, where each module corresponds to the model of a certain object.
We assume that objects in a real image are scaled or shifted from the original object model.

Recently, the EM (Expectation and Maximization) algorithm, which is a technique to find a locally
maximum likelihood estimation from incomplete data, has attracted much attention because it can be
applied the parameter estimation of many kinds of neural networks or related statistical models[4, 3, 5, 2]

In this paper, we consider unsupervised learning, whose statistical model is an unconditional proba-
bility distribution, and each module can be any kind of an object model. We adjust the scale and shift
parameters to fit the module to an object. Each module is approximated by a normal mixture model
and the parameters of the module are estimated in advance.

Another important technique to recognize multiple objects is to focus an “attention” to the target.
When there are a lot of objects in a image, it is not easy to fit a complicated model. However, if we
restrict the region to estimate parameters, the data out of the region should be treated as missing values.

We present the recurrence formulae of the estimation of the parameters of the mixture model with
shift and scale parameters in section 3 and 4.

2. Mixture model

2.1. Mixture model

Suppose there are n probability density functions g;(® | 6;) (i = 1,...,n), where @ is a d-dimensional
random variable and 6; 1s a parameter vector. Each g¢; is called “module”. Mixture model is a probability
density function defined as the weighted sum of those modules,
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where € = (&1,...,&,), 6" = (641,...,6,) and A = (£,6"). When we consider the application to object

recognition, @ is considered to be a 2-dimensional vector.

The goal of the maximum likelihood estimation (MLE) is to estimate & and 8" that maximizes the
likelithood calculated from given samples of @,

> logp(x | A), (2)



where the summation 1s taken over the whole samples.

Since it is difficult to estimate & and 6" directly, let us introduce a hidden random variable z €
{1,2,...,n}, and observed @ is generated from the module g,(x | ;). The joint distribution of (x,z) is
written by

&
plae,z | X)) = g.(x | 8;). 3
(w2 [ A) =G (= 6:) (3)
If we regard observed sample z as the incomplete data of (@, z), we can apply the EM algorithm for the
estimation.

It 1s also remarkable that we can combine any different types of modules. The difficulty of the
estimation only depends on the form of each module g; as long as the parameters of the modules are
independent of each other. If ¢; is a normal distribution, we obtain a simple form of the EM algorithm. In
the following section, we introduce a mixture module which can approximate a wider class of distributions
instead of a normal module. Shift and scale parameters of each module are successfully estimated by the
EM algorithm, in the sense that the estimation is explicitly obtained in each EM step. The explicit form
of the estimation is described in section 4. In the following sections, we omit subscripts of g;(z | 6;) as
¢(x | €) unless confusing.

2.2. Mixture module with scale and shift parameters

Let us consider a class of density functions
{Af(diagla]® +b) | ap, > 0, aq, by ER}, (4)

where f(#) is an arbitrary smooth density function, @ and b denote a scale parameter and a shift
parameter respectively, A is a normalization parameter A = [], ¢o, and diaga] is a diagonal matrix
whose a-th diagonal element is a,.

Of course, it is difficult to estimate @ and b in general. Therefore we approximate f(x) in advance
by normal mixture model as follows.
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where ¢(@ | p, 0?) is an orthogonal normal distribution
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According to the result of the density approximation theory, f(#) can be approximated by f(az) as
precisely as possible with sufficiently large m, when f(x) satisfies some regularity conditions.
We adopt

{Af(diagla] ® + b) | a0 >0, aq, by € R} (7)

as a module g of mixture model instead of (4). Each Gaussian module included in f is called “submod-
ule”. However, even if we approximate f by f, the estimation of @ and b is not trivial, because a and b
are not independent but common parameters in normal submodules included in f

Figure 1 shows a simple example of the approximation: f is the uniform distribution on [0,1]. As
the number of submodules increases, the accuracy of approximation increases. However, since the time
complexity also increases, we should select an appropriate model based on AIC/MDL or other kinds of
model selection criteria.

In order to apply the EM algorithm to our model, let us introduce another hidden random variable

w € {1,2,...,m}, and observed z is generated from w-th normal submodule ¢(z | p,,,o2) of z-th
module ¢,. The joint distribution of (x,z, w) is written by
_ gz Cz,w . 2
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Fig. 1: Example of mixture module (1-dim). The uniform distribution on [0, 1] is approximated by normal mixture model
in the sense of MLE (not squared error). Mean log-likelihood values of (a) and (b) are —0.0600 and —0.0269 respectively.

3. Estimation in an attention window

To give an attention is an efficient method for the recognition of objects and the learning of environments.
However, when we focus our attention to a certain region, the data out of the region are censored. We
can apply the EM algorithm in such a case. In this section, we show a slight modification of the EM
algorithm for that problem.

Let C be the region of attention. Suppose random variable @ is observed only when @ € C', and the
number of data x ¢ C' is unknown.

Since the EM algorithm can be applied when the number of data is known, we consider the following
algorithm where the number of missing values are estimated in each EM step. The main loop of the
algorithm of this paper is as follows.

The main loop of the algorithm

1. Let A% be an initial parameter, and M(®) an initial number of missing values (usually 0).
2. Repeat the following two steps for t = 0,1,2,...,

(a) Apply an EM step based on N observed samples and M® missing samples. Let AT he the
solution.

(b) Estimate M(+1) with fixing XA = A
When we fix parameters A, observations can be regarded as Bernoulli trials, where each observation is
censored In probability P()\(t)) and observed in probability 1 — P()\(t)), where P(A) = / ple | A)de

CC
and C° is a complement of C'. Thus the number of censored data can be estimated by
p()\(f))

MOtD = 2 N
1— P(AWY)

(9)
We show a simple simulation results for this algorithm in figure 2.

4. The EM algorithm for the mixture model

In this section, we give an explicit form of the EM algorithm for the mixture model in an attention
window C (See [1] about the detail of the derivation).
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Fig. 2: The EM algorithm for attention region (1-dim). 100 sample are generated on C' = [0, 1] with respect to the mixture
0.5¢(r,0,0.22) + 0.5¢(x,1,0.22). Sample density(dotted) and estimated density(solid) are plotted.

4.1. Weight value estimation

The recurrence formula for the weight value € is given by

S =3 pi fe AWy + MOIQAY), (10)
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where p(i | ®,A) = W is the conditional probability of hidden variable, which can be calculated
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4.2. Scale and shift parameter estimation

Scale and shift parameters of mixture module described in 2.2 can be explicitly estimated in each EM
step by optimizing separately, namely, estimating a with fixing b after(or before) estimating b with fixing
a.

In order to simplify the recurrence formulae, let us consider the conditional distribution of hidden

variables,
- p(®,i,j | A)
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where ¢ denotes the current module and j denotes the normal submodule of the ¢-th module, and let us
consider the moment-like values defined by

RN = s [ @ vl 3) da (12)

¢;; can be calculated from (1) and (8).
Since those parameters can be estimated independently for each module, we omit the subscript ¢

below.
The recurrence formula for the scale parameter a with fixing shift parameter is given by
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The recurrence formula for the shift parameter b with fixing shift parameter is given by
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It is difficult to calculate @’s and R*)’s in general. However, when C'is a hyper-rectangle that is parallel
to axes, we can calculate those values from the error function.

5. Simple simulation results

Let us define a module “face” that consists of 3 normal submodules: two ‘eyes’ and one ‘mouth’. We show
a simulation result in figure 3. There are 100 sample points in a image generated from the mixture of two
face modules (fig.3(a)): One face is in the upper right and scaled by 0.8 along z-axis and 0.7 along y-axis
from the template face, and another face is in the lower left and scaled by 0.9 and 1.1. Although those
faces look very vague, the parameters converged to the correct answer. However, they don’t converge in
the following cases: (1) there is almost no overlap between samples points and the initial solution, (2)
there is a lot of overlap between modules of the initial solution.

6. Concluding remarks

We have presented the EM algorithm for a mixture model with mixture modules that can approximate
any kinds of the models of objects. We have also considered the case that data are restricted in an
attention region.

We can consider the algorithm to estimate the parameters of mixture modules other than shift and
scale parameters. However, it causes unstable behavior in general and the estimation can be done just
for minor tuning. M. Revow et al[6] have proposed the algorithm to make the algorithm more stable by
a kind of regularization method.

It is difficult to get appropriate initial values of parameters especially when the number of modules
is large. It is necessary to give an attention in a smaller area. We have not mentioned how to decide the
attention region. That problem is related to the field of active vision or active learning.

It is also a future task to apply our algorithm to real world images.
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Fig. 3: A simulation result for “face” mixture model (2-dim). Dots: sample points, Solid circles: contour plot of estimated
density function. The parameters converged to the correct answer. Mean log-likelihood values of (b), (c) and (d) are —11.8,
—5.39 and —3.12 respectively.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /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
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Courant
    /Courant-Bold
    /Courant-BoldItalic
    /Courant-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /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
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helonia
    /Helonia-Bold
    /Helonia-BoldItalic
    /Helonia-Italic
    /HGGothicE
    /HGGothicM
    /HGGyoshotai
    /HGKyokashotai
    /HGMaruGothicMPRO
    /HGMinchoB
    /HGMinchoE
    /HGPGothicE
    /HGPGothicM
    /HGPGyoshotai
    /HGPKyokashotai
    /HGPMinchoB
    /HGPMinchoE
    /HGPSoeiKakugothicUB
    /HGPSoeiKakupoptai
    /HGPSoeiPresenceEB
    /HGSeikaishotaiPRO
    /HGSGothicE
    /HGSGothicM
    /HGSGyoshotai
    /HGSKyokashotai
    /HGSMinchoB
    /HGSMinchoE
    /HGSoeiKakugothicUB
    /HGSoeiKakupoptai
    /HGSoeiPresenceEB
    /HGSSoeiKakugothicUB
    /HGSSoeiKakupoptai
    /HGSSoeiPresenceEB
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KanafaceCotton
    /KanafaceFantasy
    /KanafaceFloral
    /KanafaceGarden
    /KanafaceGrandprix
    /KanafaceMelody
    /KanafaceOctober
    /KanafaceShade
    /KanafaceSquare
    /KanafaceWhitebear
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /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
    /Mangal-Regular
    /MaplePi
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /MingLiU
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OCRAExtended
    /OCRB
    /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
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /Thames
    /Thames-Bold
    /Thames-BoldItalic
    /Thames-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


