Table of Contents

Introduction. . . . . .. ... 13

Chapter 1. Basic Elements of 2-D Signal Processing. . . . . ... ... ..... 17
Claude CARIOU, Olivier ALATA and Jean-Marc LE CAILLEC

LI Introduction. . . . . ... ... ... 17

1.2. Deterministic 2-D signals . . . ... .. ...... .. ... ......... 18

1.2.1.Definition. . . .. ... ... 18

1.2.2. Particular 2-Dsignals . . . ... ..................... 19

1.3 Random 2-Dsignals. . . . . . ... ... ... 22

1.3.1. Definition. . . ... ... ... 22

1.3.2. Characterization up to the secondorder. . . . ... ... ....... 23

1.3.3.Stationarity. . . . . . . e 24

1.3.4. Characterization of orders higher thantwo . . . . ... ... ... .. 26

1.3.5. Ergodicity . . ... ... .. . ... 26

1.3.6. Specificities of random 2-D signals . . . ... ............. 27

1.3.7. Particular random signals . . . .. ... ................. 28

1.3.7.1. White noise . . . . . . .. oot 28

1.3.7.2. GausSIan ProCess . . . . v v v v v v v e e e 29

1.4, 2-D Systems. . . . . . oo e 31

L4.1. Definition. . . .. ... ... 31

1.42. Main2-Doperators. . . . . . . ...t i 31

1.4.3. Main properties . . . . . . oo v vt e e e e e 32

1.4.4. Linear time-invariant (LT) system . ... ............... 33

145 Example . . ... ... 34

1.4.6. Separable system . . . . . ... ... ... ... ... 34

1.4.7. Stability of 2-Dsystems . . . . .. ... ................. 36

1.4.8. Support of the impulse response — causality . . . ........... 37

1.5. Characterization of 2-D signals and systems . . . . ... .......... 39

1.5.1. Frequency response of an LTI system. . . .. ... .......... 39



6 Two-Dimensional Signal Analysis

1.5.2.2-D Fourier transform . . . . ... ..................... 41
1.52.1. Definition . . . . ..... ... ... ... 41
1.5.2.2.Properties . . . . . ... i 42

1.5.3. Discrete 2-D Fourier transform. . . . .. ................ 43
1.53.1. Definition . . . .. .... .. ... ... . .. 43
1.5.3.2. Properties . . . . ... .. 44
1.5.3.3. Calculation of the 2-DDFT. . . . . ... ............. 45

1.54.2-Dztransform . . ... ... ....... .. ... ... .. ... ... 46
1.54.1. Definition . . . ... ... .. ... ... . . .. 46
1.5.4.2. Regionof convergence . . ..................... 47
1.54.3.Properties . . . ... ... i 49
1.5.4.4. Transfer function ofa2-Dsystem. . . . .. ........... 51
1.545.2-Dinverse ZT . . . . . . ... ... . . 53
1.5.4.6. Application to the study of stability of LTI systems . . . . . . 53
1.5.4.7. Minimum or non-minimum phase LTI system . ... ... .. 54

1.5.5. Frequency characterization of a random 2-D signal. . . . . ... .. 55

1.5.6. Output of a 2-D system with random input. . . ............ 57

1.6. 2-D Wold decomposition. . . . .. ........... ... ... ...... 58

1.6.1. Innovation, determinism and regularity in the 2-D case . . . . . .. 58

1.6.2. Total decomposition of three fields . . ... .............. 60

1.6.3. Example of anoutcome . . . ....................... 61

1.7.Conclusion . . . .. ... ... ... e 63

1.8. Bibliography . . . . . .. . ... ... . 63
Chapter 2. 2-D Linear Stochastic Modeling . . . . . . ... ... ... ...... 65
Olivier ALATA and Claude CARIOU

2.1, Introduction. . . . . . .. ... 65

22.2-DARMAmodels . . . . ...... . ... ... 66

22.1. Definition. . . . ... ... ... 66

2.2.2.2-D ARMA models and prediction supports . . . ... ........ 67
222.1.Causalmodels. . . ... ......... . ... . ... ... ... 67
2.2.2.2. Causal quarter planemodel. . . . . ... ............. 70
2.2.2.3. Causal model whose support is delimited by any two NSHPs 71
2.2.2.4. Semi-causal model . . . . . ... ..., ... ...... .. ... 72
2.2.25 Non-causalmodel ... ....................... 72

2.3.L-Markovianfields . . ... ........ .. ... .. .. ... ...... . 73
2.3.1. 2-D Markov fields and L-Markovian fields. . . . ... ........ 73
2.3.2. 2-D L-Markovian fields and Gibbs fields. . . ... ... ....... 74

2.4. “Global” estimation methods . . . ... .................... 76
2.4.1. Maximum likelihood . . . . .. ... .. ... ...... ... ..... 76

2.4.1.1. Estimation criteria by supposing the fixed order . . . ... .. 76



Table of Contents 7

2.4.1.2. Probability criteria “penalized” to estimate the order of

themodel ... ... ... ... ... .. ... ... . . . ... 78
2.4.2. Yule-Walkerequations. . . . .. ...........uuuuunn... 79
2.4.2.1. Representation of minimum variance and formulation. . . . . 80
2.4.2.2. Non-causal support and L-Markovian fields. . . ... .. ... 81
2.4.2.3. Causal support and 2-D ARmodel . ... ............ 83
2.4.2.4. Extension to the 2-D AR non-causal model . . . .. ... ... 85
2.4.2.5. Extension to the 2-D ARMA model. . . ... .......... 85
2.4.3. 2-D Levinson algorithm (for the parametric 2-D AR estimation). . 85
2.4.3.1. Recallingthe I-Dcase. . . .. ................... 86
2.4.3.2. Approach for 2-D causal and non-causal prediction models . 89
2.4.3.3. Multichannel approach and 2-D QP AR model . . . . . .. .. 91
2.4.3.4. Otherapproaches. . . .. ........ ... ............ 92
2.5. “Adaptive” or “recursive” estimation methods. . . . ... ... ... ... 93
2.5.1. Connectivity hypotheses for adaptive or recursive algorithms ... 93
252 Algorithms . . ... ... ... ... 93
2.5.2.1. Methods based on a stochastic gradient. . . . .......... 93
2.5.2.2. Methods based on the recursive least squares criterion . ... 95
2.5.2.3. Methods based on the geometric approach of the
RLSecriterion . . ... ... ... 96
2.6. Application: segmentation of textured images . . . . ... ......... 100
2.6.1. Textured field and segmented field . . . ................ 100
2.6.2. Multiscale or hierarchical approach . . . . .. ............. 103
2.6.3. Non-supervised estimation of the parameters . . ... ........ 104
2.6.3.1. Multinominal distribution. . . . .. ... .. ... ... ... .. 104
2.6.3.2. Information criterion. . . . . . ... ... L 105
2.6.4. Examples of segmentation. . . . ..................... 108
2.6.4.1. Synthesis textures . . . . ... ... ... ... 108
2.6.4.2. Brodatz textures . . . ... .. ... ... 109
2.6.43.SARImMage . . ... ... ... 109
2.7.Bibliography . . . . . .. ... 109
Chapter 3. 2-D Spectral Analysis. . . . ... ... ... ... .. ...... 115
Claude CARIOU, Stéphanie ROUQUETTE and Olivier ALATA
3. 1. Introduction. . . . . ... 115
3.2.General concepts. . . . . . .. 116
3.3. Traditional 2-D spectral estimation. . . . .. ................. 118
3.3.1. Periodogram technique. . . . . ... ................... 118
3.3.2. Correlogram technique. . . . .. ..................... 119
3.3.3. Limits of traditional spectral analysis . . . .. ............. 120
3.4. Parametric 2-D spectral estimation. . . . ... ................ 121

3.4.1. Spectral estimation by linear stochasticmodels . . . ... ... ... 122



8 Two-Dimensional Signal Analysis

341.1.ARmodel . .. ... .. .. 122
3412, ARMAmodel. . . ......... ... .. . . .. 126
3.4.1.3. Gauss-Markovmodel . . ... ....... ... ... . .... 127
3.4.2. Maximum entropy method . . .. .................... 128
342.1.MEprinciple . . ...... ... .. ... .. 129
3422 Implementation. . . . ............ ... 129
3.4.2.3. Example: alternate projection methods . . . . .. ..... ... 130
3424 Performances . . . .. ... 132
3.4.3. Minimum variance method . . . . .. ... ... ... ... ... 132
3.5.2-D high resolution methods. . . . .. ..................... 134
351.2-DMUSIC . . . ..o 135
3.5.2. Calculation of a pseudo-spectrum . . . ... .............. 135
3.5.3. Pseudo-spectrum estimation. . . . .. .................. 137
3.6. Othertechniques. . . . . . . . ... .. 138
3.7. Comparative study of some techniques . . . ................. 138
3.7.1. Analysis of 2-D harmonic components . . . . .. ........... 139
3.7.1.1. Synthesis of 2-D sinusoidal signals . . . . ... ......... 140
3.7.1.2. General behavior of PSD estimates . . . . .. .......... 141
3.7.1.3. Statistics of frequency estimation . . . . ... .......... 150
3.7.1.4. Separability of two frequency components. . . . ... ... .. 153
3.7.1.5. Estimation of the power of a sinusoid. . . . . .......... 157
3.7.1.6.SUummary. . . ... e e 157
3.7.2. Analysis of random fields . . . .. .................... 159
3.7.2.1. Synthesis of parametric random fields . . ... ....... .. 160
3.7.2.2. Spectral estimationofaGM field . . . . ... .......... 160
3.723.5UmMmary. . ... e e 163
373.Conclusion. . . . ... 163
3.8. Application: spectral analysis of remote sensing images . . . . ... ... 165
3.8.1. Position of the problem . . ... ..................... 165
3.8.2. Stochastic modeling of aradarimage . . . .. ............. 166
3.8.3. Example of application. . . . ... .................... 167
39.ConClusion . . . ... 169
3.10. Bibliography . . . . ... ... ... 170
Chapter 4. Bispectral Analysis of 2-D Signals. . . . . ... ... ... ...... 175
Jean-Marc LE CAILLEC and René GARELLO
4.1.Introduction. . . . . ... ... 175
4.1.1. Higher order moments and cumulants. . . . . ... .......... 175
4.1.2. Properties of moments and cumulants. . . . ... ... ........ 179
4.1.3. Polyspectra of stationary signals . . . . ... .............. 181
4.1.4.Polyspectra. . . ... . 185

4.1.5. Definition of the coherence of orderp. . . . .. ... ... ...... 185



Table of Contents 9

4.2. Moments and spectra of order p for linear signals . . . . . ......... 185
4.2.1. Moments and cumulants of order p for linear signals. . . . ... .. 186
4.2.2. Spectrum of order p for a linear signal . . . .............. 187
4.2.3. General properties of the bispectra of linear signals. . . . ... ... 187
4.2.4. Polyspectrum of a linear signal . . . . .. ................ 188
4.2.5. Coherence of order p for linear signals . . . .............. 189

4.3. Signals in quadratic phase coupling, non-linearity and the

Volterrasystem . . . ... ... .. 189
4.3.1. Bispectrum of a signal in quadratic phase coupling. . . . ... ... 190
4.3.2. Volterra models and decomposition of non-linear systems . . . . . 192

43.2.1. General principles . . .. ......... ... ... . ... 192
4.3.2.2. Bispectrum of a Volterra model with Gaussian input data. . . 194

4.4. Bispectral estimators for 2-Dsignals. . . . ... ............... 195
44.1. Indirectmethod . . . ... ... ... .. . ... ... 196
442 Directmethod . . . ... ... ... ... ... 199
4.4.3. Autoregressivemodel . . . ... ... ... .. 200
444 ARMAmodeling . . . .......... . ... ... . ... ... 202
4.4.5. Measure of bias and variance of estimators. . . . ... ........ 204

4.5. Hypothesis test for non-linearity and bicoherence tables . . . . . ... .. 204
4.5.1. Hypothesistests. . . . . .. ... ... . 204
4.5.2. Bicoherencetables . . . .. ... ... . ... ... . ... ... 207

4.6. Applications . . . . . . . ... 210
4.6.1. Image restoration . . . . . . . ... ... ... 210
4.6.2. Artifactremoval. . . .. ... ... 210

4.7.Bibliography . . . . . . . ... 211

Chapter 5. Time-frequency Representation of 2-D Signals . . . . .. ... .. 215
Stéphane GRASSIN and René GARELLO

S.I.Introduction. . . . . . ... 215
5.1.1. Bilinear time-frequency representation . . . . .. ........... 215
5.1.2. Four spaces of representation. . . .. .................. 216
5.1.3. Restriction to bilinear representation . . . . .............. 217
5.1.4. Spectral description using bilinear representations . . . . ... ... 218

5.1.4.1. Bilinear representations in time-delay space. . . . .. ... .. 218
5.1.4.2. Bilinear representations in equivalent time-frequency space . 219

5.2. TFR application to sampled images . . ... ................. 219

5.2.1. TFR expression of discrete images. . . . .. ... ........... 219
5.2.1.1. Autocorrelation function of a discrete image . . ........ 220
5.2.1.2. Time-frequency representation of a discrete image. . . . . . . 222

5.2.2.Supportofthesums. . . .. ....... ... ... ... ..., 223

5.3. Minimum properties and constraints on the kernel. . . . . . ... ... .. 223

5.3.1. Compatibility with reversible linear transformations . . . . . . . .. 224



10 Two-Dimensional Signal Analysis

S32.Positivity . . . ..
533. TFRwithrealvalues . . . . ... ... ... .............
5.3.4. Conservationofenergy . .........................
5.3.5. Spectral estimation . . . . . ... ... ...
5.3.5.1. Case of second order stationary images. . . . . .........
5.3.5.2. Case of signals with bilinear frequency modulation . . . . . .
5.3.6. Evolution of properties of a modified kernel . . . . ... .......
5.3.6.1. Pseudo-smoothed version. . . . .. ................
5.3.6.2. Simply smoothed version . . . . . .................
5.3.6.3. Simply masked version . . . ... .................
5.4. Notion of analyticimages . . ... ... ... ... ... ... ..
5.4.1. Formulation of the problem for the images. . . . ...........
5.4.2. Traditional solution. . . . .. ........ ... ... ........
5.4.3. Symmetric solution with reference to a hyperplane. . . . ... ...
5.4.4. Solution with a non-symmetric half-plane . . . ............
5.4.5. Choice of spectral division . . . . ....................
5.5. Spectral analysis application of SAR images . . . . ... ..........
5.5.1. Analysis of an internal waveform . ... ... .............
5.5.1.1. Characteristics of the image and preprocessing . . . . ... ..
5.5.1.2. Analysismethod . . . ... ........... . .........
5.5.1.3. Presentation of the results and interpretation . ... ......
5.5.2. Analysis of an internal wave field with superimposition. . . . . . .
5.5.3. Analysis of a small area internal wave field . . . ...........
5.54.Prospects . . . .. e
5.6. Approximation of an internal wave train . . ... ... ...........
5.6.1. Benefit of approximation of the frequency law . .. ... ... ...
5.6.2. Problemresolution . . . ... ... .. ...
5.6.3. Adequacy of bilinear modulation with instantaneous frequency
estimation . . . . . . .. ...
5.6.3.1. Overview of the benefit of this adequacy. . . . ... ... ...
5.6.3.2. Verification of the adequacy hypothesis . . . ... ... .. ..
5.7.Bibliography . . . . . ...

Chapter 6. 2-D Wavelet Representation . . . . .. .................
Philippe CARRE, Noél RICHARD and Christine FERNANDEZ

6.1. Introduction. . . . .. ... ...
6.2. Dyadic wavelet transform: from 1-Dto2-D . ... .............
6.2.1. Multiresolution analysis . . . . . .....................
6.2.2. Wavelets and filterbanks . . . . ........ ... ... .. ...
6.2.3. Waveletpackets. . . . ... ... ... ...
6.2.4. 2-D extension by the simple product. . . . . ... ...........
6.2.5. Non-separable 2-Dwavelets . . .....................



Table of Contents 11

6.2.6. Non-decimated decomposition . . . . ... ............... 278
6.3. Trigonometric transform to adaptive windows . . . . .. .. ........ 282
6.3.1. Malvarwavelets. . . .. ... ... ... 282
6.3.1.1. Window function. . . . .. ...... ... .. ... ... 282
6.3.1.2. Local trigonometricbases. . . . ... ............... 283
6.3.2. Foldingoperator. . . . ... ....... ... ... 284
6.3.3. Windowed orthonormal base . . . . ... ................ 287
6.3.4. Extension of Malvar waveletsto2-D . . ... ............. 288
6.4. Transform by frequency slicing. . . . ... .................. 292
6.4.1. Continuous theory of 1-D Meyer wavelets . . . . ........... 293
6.4.2. Definition of Meyer wavelet packets . ... .............. 295
6.4.3. Numerical outcome of decomposition in 1-D Meyer wavelet
packets . . . ... 295
6.4.3.1. Restriction on positive frequencies . . . ... .......... 296
6.4.3.2. Initialization: calculation of the firstscale . . . . ... ... .. 297
6.4.3.3. Definition of window Wi fori>0................ 297
6.4.3.4. Definition of window W fori>0................ 299
6.4.3.5. Calculation of the coefficients of Meyer wavelet
packetsfori>0. . ... ... ... ... ... ... ......... 299
6.4.3.6. Calculation of wavelet packet coefficients related to 7, . . 302
6.4.3.7. Algorithm and 1-D reconstruction. . . . ... .......... 304
6.4.4. Extension of Meyer wavelet packetsto2-D . . . ........... 306
6.5.Conclusion . . . . ... e 308
6.6. Bibliography . . . . . ... ... ... 309
Listof Authors . . . . . . . ... ... .. ... 313




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /AdobeSansMM
    /AdobeSerifMM
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages false
  /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
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages false
  /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
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 350
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /DetectCurves 0.000000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /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 <>
    /ENG ()
    /ENU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


