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ABSTRACT

A watermarking method that relies on informed coding and
informed embedding is presented. Our method uses a subset of
various codewords to represent the 0 and 1 message bits to be
embedded. We propose a codeword generation scheme that keeps
control of the distance between codewords in order to secure
fidelity and robustness of the watermark. When compared to
existing video watermarking schemes, our method yields superior
robustness to video compression.

Categories and Subject Descriptors

E.4 [Coding and Information Theory| - data compaction and
compression. 1.4 [Image Processing and Computer Vision]:
Miscellaneous.

General Terms
Algorithms, experimentation.

Keywords
Compression, DCT, digital video, informed coding, informed
embedding, watermarking.

1. INTRODUCTION AND OVERVIEW

Watermarking has become the technology of choice for enforcing
copyright protection of digital content [1]. This technique
imperceptibly alters the media content by embedding a message.
This message is used to either identify the owner of the content or
the device that created the illegal copy. When it comes to digital
video, watermarks must not only be carefully designed so that
they are invisible when the content is being displayed but they
must also be robust to regular distortions, and in particular to
those arising from video compression (e.g., MPEG-2).
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Watermarking algorithms usually embed binary messages in the
frequency domain. One of the most successful approaches is
Spread Spectrum [2], which is a watermarking process that
represents a message (to be embedded) by a set of pseudorandom
codewords. Some advantages of this method are: 1) the signal
energy inserted in the frequency components is very small
relative to the energy of these components, and 2) it provides
robustness to common distortions since the watermark is
dispersed over several frequency bands. An updated version of
this approach uses informed embedding and coding in its schemes
[3]. Informed embedding examines the original content before
encoding the watermark, in order to find the appropriate trade off
between robustness to common distortions and the perceptual
impact that the watermark will have on the image (fidelity).
Informed coding uses content during the coding process to help
select among several alternative codewords the one that, after
embedding, results in the least distortion of the original content.

A modified method based on the ideas of informed coding and
informed embedding from [3] is presented in [4]. Since the
modified scheme requires fewer computations, it is more suitable
for video applications. Furthermore, the Bit Error Rate (the
percentage of lost message bits) is better than the one in [3] since
the message bits are not tied via a trellis. However, the Message
Error Rate (the percentage of frames that show at least one
message bit wrong when decoded) may or may not improve,
depending on the type of attack.

A scheme proposed in [5] introduced the use of Independent
Components Analysis (ICA) to the watermarking field. This idea
was further developed in [6] where a video watermarking scheme,
the ICA-Trellis, was presented. This scheme, which belongs to the
Spread Spectrum category, uses ICA to de-correlate the different
regions of a video frame. This de-correlation yields independent
signals, which help reduce the level of distortion caused by a
watermark. In this approach, ICA is applied to the prediction error
frames before the message is embedded in a set of statistically
independent signals. A modified trellis code is used to generate a
variety of codeword arrays which are then used to embed the best
possible watermark on a frame. The entire frame is considered
when determining the watermark that causes the least distortion.

In this paper, we introduce a new algorithm that yields better
performance to video compression than the ICA-Trellis method
[6]. Our algorithm employs a codeword generation scheme that
keeps control of the distance between codewords in order to
secure fidelity and robustness of the watermark.



This paper is organized as follows: Our watermarking method is
described in detail in section 2. Performance evaluations are
discussed in section 3. Section 4 presents the conclusions.

2. OUR WATERMARKING ALGORITHM

Our method incorporates informed coding and embedding
techniques. Instead of taking decisions based on the image as a
whole (as in [3]), the codewords that represent the 0 or 1 message
bits to be embedded are selected by using independent features
from 8 x 8 pixel blocks. The embedded message is binary and the
codeword that will represent each of these bits is hidden in one of
the 8 x 8 blocks. Thus, the length of the message must not exceed
the number of blocks in the image. The Discrete Cosine
Transform (DCT) is applied to every image block and the L
lowest AC coefficients are modified to include representation of
the codewords (see Figure 1). First, we copy the L coefficients of
each image block into a one-dimensional array resulting in a
vector of length L. We call this array of coefficients the extracted
vector, v,,.

Figure 1. The DCT is applied to an 8 x 8 pixel block. Shaded
coefficients indicate the AC terms used for constructing the
extracted vector of length L = 16.

The objective now is to find a codeword that has the highest
correlation with vector v,. This codeword will then be embedded
in this block. If a good correlation cannot be found, v, is modified
in order to make that possible. We call this modified vector the
watermarked vector vy. Note that in some cases this vector may
be identical to the original vector v,. The codeword is chosen
from a set of codewords whose generation is described below.

P Codewords are generated in a pseudorandom fashion and are of
length L. Half of these codewords (P/2) represent bit 0 and the
other half represent bit 1. These subsets are called 4 and B such
that:

A= {a,,az,---,ap/2} represents bit 0.
B= {bl,bz,-“,bp/z} represents bit 1.

The way these subsets are constructed has a big impact on the
robustness of the watermark to common attacks as well as on the
fidelity of the watermarked image. Therefore, we design these
codewords using the following approach. First, we use a
watermark key K, which is a number that is only known to the
user, as the seed to generate codeword a;. This codeword is
normalized so that its length is equal to one. Then the value for a
parameter dy which will be the distance between two consecutive
codewords is established. The second codeword a, is generated
by adding a vector of magnitude dj to the first codeword. a, is

(M
)

98

then normalized so that its length is equal to 1. The direction of
this vector is obtained pseudorandomly by using a multiple of the
original key K as its seed. The remaining codewords are created
in a similar way, always obeying the following restriction:

a,, —a,|=d, fori=2,3,.,P/2.

Where a;; and a; are normalized so that the length is equal to 1.
Subset B is constructed so that

b, =-a, fori=1,2,.,P/2.

It has been found by computer experiments that employing this
method to construct the codewords provides better watermarking
results in terms of both fidelity and robustness than when
codewords are generated in a total random fashion. Choosing the
appropriate values for dp, L and P will result in two subsets of
codewords that offer a tradeoff between watermark robustness
and image fidelity as exemplified in Figure 2 where, for
illustration purposes, L has been set to 3. Irrespective of the value
of dy, the larger the value of P the less distortion the image
endures; this is because the wide variety of codewords will result
in higher likelihood of finding a close match with vector v,. For
example, if the bit to be inserted is represented by an a; vector
then there is a wide variety of a,’s to choose from. This means
better overall picture fidelity. However, the large number of
codewords in the other subset (i.e., subset B in this case) will
unfortunately reduce the robustness of the watermark as the
codewords from both subsets are very close to each other. Thus,
P must not be large. A very small value of dj, will result in a more
robust watermark but the visual quality of the 8 x 8 block will
likely deteriorate. This case is shown in Figure 2b where a
reasonable value of P (= 60) and a small d, (= 0.1) generate two
subsets that are far away from each other. Finally, Figure 2c
illustrates the case when reasonable values for P (=60) and d, (=1)
are chosen. We observe that, in this case, there is a suitable
distance among the codewords of the subsets and yet each subset
has an adequate number of codewords.

Regarding L (the length of vector v,), as this is the number of
coefficients that might be modified by the watermark in every
block, it is recommended to keep it lower than 20 since the
watermark must only be embedded in the lower AC frequency
coefficients [3].

Once the codewords are constructed, we proceed to embed the
message in the image. For every 8 x 8 block, the correlation
between the extracted vector v, and each of the P/2 codewords
representing the desired bit (0 or 1) to be embedded in that
particular block is computed. It should be noted that although all
the codewords are normalized, v, is not. This is because changing
its magnitude will not affect the performance of the proposed
method. Assume that we wish to embed bit 0, which is
represented by subset 4. Let the codeword with the highest
correlation with v, be a,,,,:

a_ = max(al_ . vo) fori=1,2,...P/2.

at
Let us also assume that the correlation between v, and a,,,, minus
the correlation between v, and every b, Vi =1, .., P2 is
represented by Ry,;. Thus
R, =(a,, —b,)ev, Vi=1,2,..,P/2.
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Figure 2. Two subsets of codewords of length L =3 are
generated with different values of P and d,; (a) P is large (P =
1,000). This results in watermarked images with high fidelity

but low robustness; (b) A reasonable value for P but a very
small value for dy (P = 60; dy, = 0.1). Consequently, codewords
from subset A are highly uncorrelated with codewords from
subset B. This results in robust watermarks but with low
image fidelity; (c) A reasonable value for P and a middle value
for dy (P = 60; dy = 1). This results in watermarked images
with a good tradeoff between robustness and fidelity.
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If
R, >0 Vi=1,2,..,P/2

and if there is no image distortion, then condition (7) is enough
for a decoder to be able to retrieve the correct watermark.
However, in case of an attack or other image distortion, condition
(7) is not enough to guarantee a robust watermark. Therefore, it
must be ensured that R(; has a larger positive value. We achieve
that by introducing a robustness threshold R, resulting in the
condition

R, >R Vi=12,.,P/2.

This implies that there is a large enough distance between the
vector v, and the unwanted codewords of subset B.

If condition (8) is not fulfilled, then v, is modified in an iterative
fashion until (8) is satisfied. Let the modified vector be denoted
by vy, at any iteration. Referring to equation (6), the larger the
value of Ry; V i, the higher the likelihood that the codeword a,,,,
is the one embedded in the block. Also for every b, if Ry; is
greater than the robustness threshold R,, then there is a large
enough distance between the watermarked vector v,, and the
unwanted codewords (subset B). On the other hand, if R is
smaller than R, then v,, must be modified so that each resulting
Ry; is greater than R,. The modification is performed by first
finding the minimum Ry over all the codewords from the
unwanted subset B. That is

P/2

Ry =min R,
i=1

0min

To minimize the change in the image fidelity, Ry, and the vector
b, associated with it are then used to modify the watermarked
vector vy, so that the next time Ry; is computed for that particular
b, it yields a value exactly equal to R,, while having a minimum
Euclidian distance from the previous value of vy. This
modification is achieved as follows:

)(amax _bmin).
-b

This procedure is iterated by recalculating Ry, and re-modifying
the vector vy, until Ry, is larger than R,. The resulting vy,
becomes the watermarked vector, i.e., the modified coefficients of
the 8 x 8 block. Finally, the inverse DCT is applied to this block
to obtain the spatial values. This whole process is repeated for all
the blocks of the image.

vV, <V, +(Rt -R

Omin

‘amax min

When decoding the message, the image is also partitioned into 8 x
8 blocks and the DCT is applied. Low frequency coefficients are
used to obtain the watermarked vector vy, which might be a
noisy version of the encoded v,. Next, the correlation between
van and all P codewords is computed. The codeword with the
largest correlation value is the one the decoder chooses as the
codeword ap,, and the bit from the subset ag,, belongs to is
chosen as the original message bit.

3. PERFORMANCE EVALUATION

We applied our watermarking algorithm to various video
sequences. The robustness of this scheme was tested for MPEG-2
compression attacks. In this section, we compare the performance
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of our method with that of the ICA-Trellis watermarking scheme

[6].

Five video sequences (Container, Hall Monitor, Mother and
Daughter, News, Suzie), each consisting of 150 frames, were used
for our tests. We worked with Groups of Pictures (GOP’s) of size
15 and we watermarked only the luminance (Y) component of
every frame. The sequences are in QCIF format (176 x 144),
which means that a maximum of 396 message bits can be
embedded in every frame by our algorithm. However, we decided
to embed only 44 message bits per frame in order to have a
similar payload to the one offered by the ICA-Trellis scheme.
These 44 message bits were embedded nine times in the same
frame. By having redundant information, we were able to use a
very low robustness threshold R, and, therefore, very low frame
distortion was achieved. The payload of the ICA-Trellis scheme is
only 31 bits per frame. The picture quality was kept the same
(PSNR = 42 dB) for both methods. As an example, Figure 3
shows one frame of the video sequence Suzie before and after
watermarking.

By setting P to 128 we created a subset of 64 codewords to
represent bit 0, and another subset of 64 codewords to represent
bit 1. This number of codewords is large enough to guarantee a
watermarked video with satisfactory fidelity and small enough to
ensure high robustness. This number also results in a reasonable
number of computations at both the encoder and the decoder. The
codewords were normalized and have a length L of 16. The
distance d, was set to 0.4.

Figure 4 shows the performance of our watermarking scheme and

the ICA-Trellis method at different compression rates for all five
video streams. We observe that at compression ratio 20:1 (which
corresponds to a bit rate of 758 kbps) our method yields an
average BER of 0.2%. The BER for ICA-Trellis, on the other
hand, varies from 2% to 4% (an average of 3%, which means 15
times more errors on average). When a compression ratio of 30:1
(505 kbps) is used, less than a 2% average of the embedded
message is lost when our method is employed. ICA-Trellis yields
BER’s that range from 6% to 17% (an average of 12.2%, resulting
in 6 times more errors). Finally, at compression ratio 40:1, which
corresponds to 379 kbps, our method yields BER values that
range from 2% to 9.8% (an average of 6.7%). ICA-Trellis yields
BER values that range from 19% to 37% (an average of 27.8%,
which is 4 times more errors).

Figure 3. A frame from the QCIF video sequence Suzie: (a)
unwatermarked; (b) watermarked with PSNR = 42.509 dB.

Robustness to MPEG-2 Compression

40 \ w ‘ ! ‘ ‘
—o6— Container - Ours | | i
35| —*— Hall Monitor - Ours | i :
—P— Mother & Daughter - Ours |
30l | — " News - Ours |
—H&— Suzie - Ours -
o 251 =@ Container - ICA-Trellis 7\
Z -+ Hall Monitor - ICA-Trellis
g =P Mother & Daughter - ICA-Trellis
:;,f, 2001 e News - ICA-Trellis
o ‘B Suzie - ICA-Trellis
< I e T A I

25 30 35
MPEG-2 Compresion Ratio

Figure 4. Robustness to MPEG-2 Compression of our method (solid lines) and ICA- Trellis scheme (dotted lines).
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4. CONCLUSION

A content-dependent video watermarking scheme is presented. A
binary message of adequate length (44 bits per frame) is
embedded. The fidelity of the watermarked sequence is kept at the
high level of 42 dB PSNR. Our method’s robustness to MPEG-2
compression is proven to be superior to the performance of the
ICA-Trellis scheme, the best recent video watermarking
algorithm. Our method yielded on average a fifteen-time
improvement over the ICA-Trellis method at compression ratio
20:1, a six-time improvement at compression ratio 30:1 and four-
time improvement at compression ratio 40:1.

5. ACKNOWLEDGMENTS

Our thanks to the Mexican Council for Science and Technology
(CONACYT) and ITESO University for partially sponsoring this
work.

6. REFERENCES

[1] Doerr, G.; Dugelay, J.-L, “A guide tour of video
watermarking,” Signal Processing: Image Commun., vol. 18,
no. 4, pp. 263-282, Apr. 2003.

101

(2]

(6]

Ingemar J. Cox, Matthew L. Miller, Jeffrey A. Bloom.
Digital Watermarking, New York: Morgan Kaufmann
Publishers, 2002.

M. L. Miller, G. J. Doérr, and 1. J. Cox. “Applying Informed
Coding and Embedding to Design a Robust High-Capacity
Watermark,” IEEE Trans. on Image Processing, Vol. 13, No.
6, pp. 792 - 807, June 2004.

Lino Coria-Mendoza, Panos Nasiopoulos, Rabab Ward, "A
Robust Watermarking Scheme Based on Informed Coding
and Informed Embedding," IEEE International Conference
on Image Processing ICIP 2005, Genoa, Italy, pp. 681-684,
September 2005.

S. Bounkong, B. Toch, D. Saad, D. Lowe, “ICA for
Watermarking Digital Images,” Journal of Machine
Learning Research, vol. 4, pp. 1471-1498, 2003.

Hussein Joumaa, Franck Davoine, “An ICA Based
Algorithm for Video Watermarking,” IEEFE International
Conference on Acoustics, Speech, and Signal Processing
ICASSP 2005, Philadelphia, USA, pp. 805-808.




<<
  /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 1.3
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /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 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 2.33333
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /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.)
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


