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SIMPLE ALGORITHM OF WAVELET-COMPRESSION OF HALFTONE AND COLOUR IMAGES
D.V. Sidorov, A.N. Osokin
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Simple algorithm of wavelet-compression allowing realizing inexpensive hardware and software platforms for closed circuits and pro-
cessing systems of high definition television in real time has been developed.

Introduction

Standard of shrinking digital images JPEG2000 on
the basis of wavelet transform is one of the most per-
spective ones. It consists of two extensive parts
(JPEG2000 Part I, JPEG2000 Part II). In the range of
the standard there is a majority of software implementa-
tions (ACDSee, LeadTools, Mjp2000, Jasper, Lurawave
etc.) differed significantly in degree and rate of shrin-
king images [1, 2]. Implementation of JPEG2000 from
ACDSee according to [1] possesses the best characteri-
stics: rate of shrinking, degree of shrinking and quality
of reconstructed image (further in the article at the
mention of standard JPEG2000 implementation from
ACDSee is considered). JPEG2000 gains obviously in
20...25 % as a reconstructed image by the metric PSNR
[2, 3] (at equal shrinking ratio) relative to common
JPEG. The main reason of restricted distribution of
JPEG2000 is a complicity of software implementation
and as a result low shrinking rate. Shrinking process du-
ration is caused to a large extent by complicity of sam-
pling stages, block coding and output stream arrange-
ment occupying about 80 % of the total compression ti-
me [2]. Therefore, on the basis of the first and he second
parts of the standard JPEG2000 (Part I, Part II) a sim-
pler and quicker algorithm of wavelet compression
QWC (Quick Wavelet Compress, authors name) posses-
sing practically equal JPEG2000 quality of recovered
image (at equal degree of shrinking) was developed.

Shrinking algorithm QWC

Algorithm QWC has shrinking diagram similar to
the standard JPEG2000 (Fig. 1).

A

Diagram of compression according to the standard JPEG2000

Stages of preprocessing and wavelet transform of the
standard JPEG2000 and algorithm QWC coincide. Ac-
cording to the standard JPEG2000 input image prepro-
cessing consists in adjustment of values of color com-
ponent of RGB pixels relative to zero. Image preproces-
sing occurs only in the case if values of color component
of RGB pixels are in the range of [0,2"—1] (where N is
the capacity of color components bit of RGB or bright-
ness of image pixels) then value of each color com-
ponent of RGB pixels decreases by 2¥:
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where P, is the value of one of color components of
RGB or image pixel brightness, i,/ are the coordinates of
pixel in image matrix.

The next stage of algorithm is wavelet transform [2].
Standard establishes two possible variants of transfor-
mation according to the part I:

+ integer transformation 5/3 used for lossless com-
pression;

+ irrational transformation 9/7 used for lossy com-
pression.

In comparison with standard JPEG2000 where even
scalar quantizer is used, in algorithm QWC sub-band
scalar quantizer with different sampling coefficients for
sub-bands (levels) of high-frequency wavelet coeffici-
ents is used. Application of uneven quantizer increases
quality of reconstructed image at permanent degree of
shrinking regardless of applied wavelet transform [4].

Diagram of compression according to the algorithm QWC
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On the basis of wavelet transform specification it is
considered that energy of high-frequency (HF) sub-
bands HL,, HH,, LH, (Fig. 2) describes the smallest deta-
ils of image which are badly perceived by a man, therefo-
re, the coefficient of scalar sampling for these sub-bands
may be rather high, for example specified by a user [4, 5].
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Shift of signal energy presented by the image per three
steps of wavelet transform

Sub-bands LH,, HH,, HL, describe larger details and
possess higher energy value, therefore, sampling coeffi-
cient for these bands should be lower, otherwise, losses
at image reconstruction are more significant than at
previous levels HL,, HH,, LH,. For sub-bands of higher
level (HL,, HH,, LH, etc.) the process is similar:

Ql > QZ > Q}"'Qn’

where Q is the sampling coefficient, # is the step of wa-
velet transform.

It should be noted that for the ranges
HH, HH,...HH, coefficient of scalar sampling may be
considerably higher than for sub-bands LH,...LH, and
HL,...HL, due to weak pixel correlation bias and coeffi-
cients of sub-band HH, may be zeroed without signifi-
cant losses in quality [2, 4, 6].

The above mentioned interaction of energy distribu-
tion among HF sub-bands allows constructing sub-band
scalar quantizer with irregular pitch of sampling coeffici-
ent and supporting image reconstruction more detailed
than at application of quantizer with one sampling coef-
ficient. Unfortunately, a question of dependence of sub-
band energy or a way of obtaining sampling coefficients
for sub-bands is rather complicated and not well covered
at the moment in modern scientific literature. The only
indication of dependence between sub-band coefficients
in scientific literature is that energy growth from each
(n—1) band to n band depends only on the band (n—1)
for pyramidal expansion, Fig. 2. Then it is appropriate to
suppose that dependence of sampling coefficients is si-
milar that is coefficient for # sub-band is calculated of
the coefficient of (n—1) sub-band [7]. It is obvious that
sampling coefficient Q depends for each band not only
on sampling coefficient of the previous sub-band but on

LH] HHI

Fig. 2.

a concrete shrunk image, therefore, for simplicity of im-
plementation and high rate of sampling only the depen-
dence between sampling coefficients was kept and cor-
rection coefficients L was introduced:

0=L0.,,

where i is the level of coefficient expansion or wavelet
transform.

In algorithm of shrinking QWC as well as in standard
JPEG2000 the main parameter at shrinking which a us-
er indicates is either compression ratio or a size of com-
pressed file that is a user may indicate only one parame-
ter for image shrinking — compression ratio K.. But the
compression ratio is not the only parameter participa-
ting in sampling and arithmetical shrinking the sam-
pling coefficient Q and correcting coefficient L should
be also specified. As the user specifies only the compres-
sion ratio (file size) then the dependence of sampling
coefficient Q and correction coefficient L on compres-
sion coefficient K, should be determined. Theoretical
defining of coefficients Q and L is rather complicated
process, therefore, to simplify obtaining coefficients K,
Q and L the experiment was carried out.

Experiment

The aim of carrying out the experiment is to obtain
four experimental dependences (value arrays) of coeffi-
cients k Q and L depending on K, and giving the best
quality of reconstructed image, that is, it is necessary to
obtain two arrays of values of coefficients Q and L for
halftone and color images.

Thus, for each value of compression ratio K. it is ne-
cessary to determine experimentally an optimal pair of
values of coefficients Q and L giving the best quality of
reconstructed image.

The initial data for the experiment:

+ five master images of a set of color images Calgary
Corpus with color depth 24 bits per a pixel and five
halftone images with depth of 8 bits per a pixel obta-
ined by lossless conversion from original color ones
8 (images are selected subject to their reality);

« compression ratio interval for color images
K.<[8, 200], for halftone images K.<[4, 200], step 1;

+ interval of sampling coefficient Q for halftone and
color images Qe |4, 60], step 1;

+ interval of correction coefficient L for halftone and
color images Le[10, 99], step 1;

+ down-sampling coefficient for color components
1:8:8 (only for color images) [4].
Extreme values of coefficients K., Q and L intervals

were preliminary obtained experimentally.

Quality of reconstructed image was determined by
metric PSNR* [3]:

* Use of estimation method of PSNR quality is justified by the fact that application of more exact methods of estimation, for exam-
ple, VQM [3] or SSIM |[3] is complicated as the initial files or binary libraries of techniques are implemented for OS Windows(r) fami-
ly and their use at TPU cluster is not possible, the cluster is controlled by OS Linux(r) SuSe(r) in console mode.
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2 2
PSNR(x, y) =10log,, #’

Z (5, =y,
i=1,j=1
where n, m is the amount of signal samples, x are the
samples of original, initial signal for compression, y are
the samples of unpacked, regenerated signal.

Compression ratio K was determined by the formula:

where S, and S, are the volumes of initial and shrunk
image.

To carry out the experiment and determine four ar-
rays of values of coefficients Q and L the program defi-
ning the most optimal ratios of coefficients K., Q and L
at a set of master images was developed for TPU «SKIF-
Politekh». Use of TPU cluster is justified by a large vo-
lume of calculations and simplicity of computation pa-
rallelization, for example, for the experiment on half-
tone images the initial data are as follows:

+ amount of master images 5 (halftone);

+ interval of compression ratio K.c[4, 200], step 1;

+ interval of sampling coefficient Q<[4, 60], step 1;

+ interval of correction coefficient Le[10, 99], step 1.
For the experiment on color images the initial data are:

+ amount of master images 5 (color);

* interval of compression ratio K [8, 200], step 1;

« interval of sampling coefficient Q<[4, 60], step 1;

+ interval of correction coefficient Le[10, 99], step 1.

Thus, for each value K all combinations of values of
coefficients Q and L are selected by the program that
may give without optimization of result selection
6(200—4+1)(60—4+1)(99—10+1)=6063660 for half-
tone and 6(200—8+1)(60—4+1)(99—10+1)=5940540
for color shrunk and reconstructed images.

Maximal amount of parallel computing may be equ-
al to a number of variants of values K., Q and L. There-
fore, to decrease the amount of computing and further
selection of optimal results the method of concessions
was applied [8]. The method allows specifying a rate of
concessions A by quality increment (criterion) of each
reconstructed image ensuring, thereby, that optimal
vector of image quality increment and searched values Q
and L is selected at maximal loss between values inside
vector not more than A, %. Therefore, maximal error at
faulty selection of quality increment vector (and values
Qand L for the given vector) does not exceed A, %. Ap-
plication of other methods, for example, additive or
multiplicative ones of criteria check may result, in gen-
eral case, in cancellation of special criteria and faulty
selection of optimal vector.

Experiment results

The result of experimental program performance is
4 arrays of values of Q and L for color and halftone ima-
ges specifying values of sampling coefficient Q and cor-

rection coefficient L for compression ratio K, selected
by a user. Because of low quality of image estimation by
metric PSNR a part of values of arrays Q and L turned
out to be inadequate; there are «gaps» (zero or start va-
lues) in coefficient values in value array. To correct the
situation the arrays of values of coefficients Q and L for
color and halftone images were sectionally approxima-
ted and smoothed (the example is in Fig. 3, 4).
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The arrays of values of coefficients Q and L obtained
after approximation and smoothing were included into
quantizer of algorithm QWC.

The next stage of compression according to algo-
rithm QWC is the stage of block coding (Fig. 1). The
process of block coding of algorithm QWC in compari-
son with the process of block coding in the standard
JPEG2000 was significantly simplified and accelerated
(Table 1).

According to standard JPEG2000 HF wavelet coef-
ficients are compressed by blocks. After compression of
all HF wavelet coefficients by blocks the blocks are re-
arranged (according to location, value of bit planes) for
being recorded into output stream buffer. In the sugges-
ted algorithm blocks are compressed in the required or-
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der therefore, the arrangement of output buffer is not
required.

Table 1. Stage of block coding of standard JPEG2000 and al-
gorithm QWC
Standard JPEG2000 Algorithm QWC

HF wavelet coefficients are divided [HF wavelet coefficients are di-
into square blocks of a free size, of- |vided into blocks according to
ten 32x32 or 64x64 but not more  |the levels of expansion of co-
than 4096 coefficients. efficient (conversion steps).
State of arithmetic coder is resetted. |Excluded

Block is presented in the form of 11

bit planes. Excluded
For each bit plane the value of adja-
cent bits is forecasted; for each 8

Excluded

bits in the plane the value of 9 bit is
forecasted.

Planes are packed in the form of bit |Only the values of coeffici-
cuts that, for example, for a block [ents themselves are packed
of 4096 coefficients can give from |that, for example, for block
1to 11 passages (respectively, 1 pas- |of 4096 coefficients always
sage at maximal compression and 11 [gives only 1 passage regard-
passages at minimal one) or less of compression degree.
4096°11=45056 searches of coeffi- [{On the average, the quantity
cients at minimal compression and  [of passages is 6...7 times less
not less than 4096 searches of co- |than for the standard
efficients at maximal one. JPEG2000.

The originals color image (image size 512x512 pi-
xels, color depth 24 bits) compressed by the standard
JPEG2000 (Fig. 5, b, PSNR=33,77; SSIM=0,89179;
K=100) and algorithm QWC (Fig. 5, ¢, PSNR=30,71;
SSIM=0,86779; K=100) is given in Fig. 5.

The results of comparative test of the standard
JPEG2000 and algorithm QWC at mark images of a set
Calgary Corpus (images were initial data in the experi-
ment of obtaining arrays of values of coefficients Q and
L) are given in Table. 2.

Fig. 5.

a
Image area: a) original; b) shrunk by standard JPEG2000; c) shrunk by algorithm QWC

Fig. 6.
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Table 2.  Comparison of quality of compression of standard
JPEG2000 and algorithm QWC
FEE 55¢e8
253158 |  indexpsw ndexssm {8 E5 28
888|587 Lxp®&
£ § JPEG2000] QWC [JPEG2000] QWC | PSNR | SSIM
20 [40,25906(33,88858 0,95792 |0,95333(-18,79] -0,48
50 [36,84676(32,79163 | 0,92970 [0,91856|-12,36] -1,21
lena.bmp | 100 | 33,77797 | 30,71334 | 0,89179 [0,86779| -9,97 | -2,79
150 |32,07620(29,42957| 0,86843 [0,83540( -8,99 | -3,95
Mean value of difference by PSNR and SSIM [ -12,53| -2,
20 [43,94340[34,93433] 0,98256 [0,97225|-25,78| -1,06
50 [36,73378(31,91089 | 0,96110 [0,95133 | -15,11] -1,02
bat.bmp | 100 [32,25620(29,47235| 0,92720 0,91092 | -9,44 | 1,78

150 |30,15820|27,39804| 0,89842 {0,87320(-10,07| -2,88
Mean value of difference by PSNR and SSIM [ -15,10 | -1,68
20 | 41,20751|34,94453| 0,96824 |0,95629(-17,92| -1,25
50 [37,36990] 31,30622 | 0,93541 |0,92038(-19,36| -1,63
papr.omp | 100 |33,74086|28,04916 | 0,89790 |0,87349|-20,29| -2,79
150 |31,6493026,45925| 0,85934 (0,83862(-19,61| -2,47
Mean value of difference by PSNR and SSIM | 19,30 | -2,04
20 [34,50090]29,93922| 0,93553 |0,88968| -14,11| -5,15
50 |29,66250|27,36494| 0,82053 | 0,77156 | -7,07 | -6,34
serf.omp | 100 | 27,15076 | 25,78640| 0,70902 |0,65324|-4,40 | -8,53
150 | 26,05561] 24,87761| 0,63702 {0,58829| -3,70 | -8,28
Mean value of difference by PSNR and SSIM | -7,32 | -7,07
20 [39,26349| 34,17872 | 0,96982 |0,95998(-14,87| -1,02
50 |[33,25353]31,44448| 0,90210 |0,90895( -5,75 | +0,75
fllomp | 100 |30,00079(28,28929| 0,83054 |0,80631| -6,05 | -3,01
150 |28,3318526,63861| 0,77671 |0,74357| -6,36 | -4,45
Mean value of difference by PSNR and SSIM | -8,26 | -1,93
Mean value of difference by PSNR and SSIM -12,5 | -2,97

According to the carried out test (Table 2) algorithm
QWC loses to JPEG2000 on the average 3 % by metric
SSIM, by metric PSNR — 12,5 %. Expert judgment
shows that metric PSNR does not virtually give more or
less adequate estimation of quality as images are weakly
distinguishable visually.

Image: a) original; b) compressed by JPEG2000,c) compressed by QWC
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The developed and implemented algorithm QWC
shrinks efficiently the images not used in the experiment
of forming arrays of values of coefficients Q and L. The
area of free image (it did not take part in determining
coefficients, image size 1600?1200 pixels, color depth is
24 bits) shrunk by the standard JPEG2000 (Fig. 6, b,
SSIM=0,70929; K.=60) and algorithm QWC (Fig. 6, c,
SSIM=0,64978; K.=60) is given as the example in Fig 6,
a. Expert judgment prefers the image shrunk by QWC
(Fig. 6, ¢) to JPEG2000 (Fig. 6, b) as algorithm QWC
kept the structure of small details of image (grass stems)
at shrinking.

REFERENCES

1. Vatoiln D., Moskvin A., Petrov O. Comparison of image codec of
standard JPEG2000 and Windows Media Photo (new name: Micro-
soft HD photo) [Electronic resource]. — access mode: http://com-
pression.ru/video/codec_comparison/wmp_codecs_compari-
son.html (20.06.2007).

2. Vatolin D., Ratushnyak A., Smirnov M., Yukin V. Techniques of da-
ta compression. Archiver arrangement, image and video compres-
sion. — Moscow: DIALOG-MIFI, 2002. — 384 p.

3. Vatolin D. Software product for estimating quality of reconstructed
image MSU Quality Measure [Electronic resource]. — access mode:
http://compression.ru/video/quality_measure/video_measure-
ment_tool.html (20.06.2007).

4, Sidodrov D.V., Osokin A.N. Hardware-oriented sub-band quantizer
for wavelet compression of halftone images // Molodezh i Sovre-
mennnye Informatcionnye Tehnologii: Collected papers of the V
All-Russian theoretical and practical conference of students, gradu-
ates and young scientists. Tomsk, February 27 — March 1, 2007. —
Tomsk: TPU Press, 2007. — P. 446—448.

Conclusion

A more rapid and simple algorithm of wavelet com-
pression QWC with pyramidal diagram of sampling and
coefficient keeping was developed. It possesses quality of
reconstructed images (at equal degree of compression)
almost equal to standard JPEG2000 and in some cases
excels it. Algorithm QWC may be rather easily transfer-
red on inexpensive hardware platform capable of proces-
sing HDTV video-flow in real time operation mode.

Development of shrinking algorithm is supported by the program
«Uchastnik molodezhnogo nauchno-innovatsionnogo konkursa»
(«U.M.N.I.K.») by the Fund of assistance of development of minor
form of enterprises in scientific and technical field.

5. Wellsteed S. Fractals and wavelets for compression of images in ac-
tion. — Moscow: Triumf, 2003. — 320 p.

6. Rabbani M., Santa Cruz D. The JPEG2000 Still-Image Compres-
sion Standart. — Lausanne: Swiss Federal Institute of Technology
(EPFL), 2002. — 246 p.

7. Sagetong P., Ortega A. Analytical model-based bit allocation for wa-
velet coding with applications to multiple description coding and re-
gion of interest coding // Proc. IEEE Int. Conf. on Multimedia and
Expo (ICME). Tokyo, Japan August 2001. — Los Angeles: SIPI De-
partment of EES University of Southern California, 2001. —
P. 300-304.

8. Shtoyer R. Multi-objective optimization: theory, computations and
applications: translation from English / R. Shtoyer; ed. by A.V. Lo-
tov. — Moscow: Radio i Svyaz, 1992. — 504 p.

Received on 12.10.2007

83




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 false
  /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 false
  /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 false
  /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 <>
    /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 <>
    /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.)
  >>
  /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




