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Abstract

In this study chaos based digital watermarking scheme
together with Discrete Wavelet Transform (DWT) and
Singular Value Decomposition (SVD) is proposed. In the
proposed watermarking scheme, the cover image is
decomposed to its sub-bands (LL, LH, HL and HH) by a
common used frequency domain transform: DWT. Then, the
SVD is directly applied to the all sub-bands of the
decomposed cover image. The watermark is shuffled with
Arnold’s Cat Map (ACM) to generate a chaotic watermark.
By this way, the robustness and perceptual invisibility of the
scheme is improved. In order to evaluate the robustness of
the proposed scheme, several image processing and
geometric attacks are applied to the scheme. The
Normalized correlation (NC) and peak signal-to-noise ratio
(PSNR) measures are used to show the performance of the
proposed method in terms of robustness and perceptual
invisibility. The proposed algorithm gives the promising
results and meets the security requirements.

1. Introduction

In recent years digital watermarking has gained great deal of
importance with the explosion of the digital media. Several
digital watermarking techniques are developed to prevent the
unpermitted data transmission and protect the data from the
intentional and unintentional attacks. The goal of the digital
image watermarking techniques is to embed a secret signal
called as watermark to the cover image. The most common
applications of the digital watermarking methods are copyright
protection,  broadcast  monitoring, tamper  detection,
authentication and integrity verification, fingerprinting, content
description and secure communication.

Digital watermarking schemes can be classified in different
ways. According to the watermark embedding domain, digital
watermarking methods can be categorized as spatial domain
methods and transform domain methods. In the spatial domain
watermarking methods, watermark is directly embedded into the
cover image. After embedding process, only the pixel values of
the cover image change. On the other hand, in the transform
domain watermarking methods, embedding is performed in the
transform domain by applying a technique such as Finite
Ridgelet Transform (FRIT), Discrete Cosine Transform (DCT),
Discrete Fourier Transform (DFT), Discrete Wavelet Transform
(DWT), Redundant Discrete Wavelet Transform (RDWT) to the
cover image. Then the obtained coefficients are modified
according to the method. Consequently, the spatial domain
methods are easier and less time consuming than the transform
domain methods. However, they cannot ensure a good
robustness against the common image processing and geometric
attacks [1].

The watermarking applications have to meet some specific
requirements. There are three main requirements common to
most of the applications. They are perceptual invisibility,
capacity and robustness. Perceptual invisibility or fidelity can be
defined as the perceptual similarity between the original and
watermarked data. The number of information bits (watermark)
embedded into the original data denotes the capacity of the
watermark scheme. Finally, robustness is the ability of detecting
watermark that is subject to the common signal processing
attacks [1, 2].

SVD is a complementary technique for transform domain
techniques and used in the most popular studies about the
watermarking. SVD can be applied directly to the image matrix
and always shows a good performance. The transform domain
techniques utilizing the properties of SVD are referred as the
hybrid watermarking techniques in the literature and can be
found in [3-5].

In this study, a chaos based hybrid digital image watermarking
scheme based on DWT and SVD is proposed. ACM that
transforms the original watermark image into the chaotic image
pattern is combined to the watermarking scheme to improve the
robustness and perceptual invisibility. Digital image
watermarking schemes with chaos present in the literature are
investigated to evaluate the performance of our method. There
are several digital image watermarking schemes in the transform
domain that utilizes the properties of the chaos [6-9]. The study
is organized as follows. In Section 2, brief information about the
ACM is given. To better understand the proposed algorithm,
DWT and SVD techniques are introduced in Section 3 and 4,
respectively. In Section 5, watermark embedding and extracting
algorithms are discussed with all steps. Section 6 illustrates the
simulation results to evaluate the performance of the algorithm.
Finally, Section 7 concludes the paper.

2. Arnold’s Cat Map

Chaotic signals are mainly used in secure communications,
signal processing and cryptography because of their inherent
properties that can be taken into account as complexity,
orthogonality and having broad-band spectrum. As a result,
many crucial chaos-based algorithms have been proposed for
image processing applications to show whether the performance
increase is possible compared to the other applications.

There are several maps appropriate for image processing
algorithms. ACM is one of the most famous chaotic maps used
for randomizing the pixel locations in the image matrix. This
randomizing provides security augmentation for the image
watermarking schemes. 2D-ACM for NxN square image matrix
can be expressed as
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where (x,, y,) and (x,:1, yur1) are the locations of pixels before
and after iterations, respectively. In the above equation a and b
are the positive integers provided that the det(A)=1 [7, 10].

After a few iterations locations of pixels will be scrambled but
when the transformation is repeated enough we will attain the
original image matrix again. ACM transformation for different
iteration numbers are illustrated in Fig. 1. According to the
figure, we can say that original watermark is obtained after 40"
iterations. Thus, the number of iterations in the watermark
extracting process is determined by the number of iterations X in
the embedding process as, 40-X. In this study the size of the
binary watermark is 77x77.
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Fig. 1.(a) Original watermark and scrambled watermarks after
related number of iterations in ACM: (b) 2, (¢) 15, (d) 21, (e) 37
and (f) 40.

3. Discrete Wavelet Transform

As we discussed in Section 1, DWT is a common used method
in watermarking schemes that transforms the image from the
pixel domain to the frequency domain. It is proven that the
DWT is superior the widely used DCT in watermarking
schemes. DWT is a mathematical tool that splits a one
dimensional signal into low-frequency and high-frequency parts.
This process is called as decomposition. In DWT, high-pass and
low-pass filter are used to analyze the high and low frequencies
of the signal. The outputs of the filters are called as DWT
coefficients and the original signal can be reconstructed by using
them. This reconstruction is referred as inverse DWT (IDWT)

[1].

By performing DWT one time, the cover image is divided into
four sub-bands i.e.LL;, LH;, HL;, HH;. LL; is the low
frequency component and has the maximum power of energy
while the other sub-bands are middle and high frequency sub-
bands. These sub-bands represent the edges, outline, texture and
other detail information in an image. If we want to decompose
the image to narrower frequency sub-bands, we should apply the
DWT to the LL; sub-band, again. This process can be repeated
until we get the desired composition level of wavelet
transformation. In Fig. 2., three level DWT decomposition is
illustrated.
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Fig. 2.The 3- level DWT decomposition scheme.

Watermark embedding is performed by changing the DWT
coefficients according to the algorithm. We can embed the
watermark either in low frequency sub-band or in high
frequency sub-band. Embedding watermark to the high
frequency sub-band provides high imperceptibility advantage
but robustness and stability of the scheme are decreased.
Robustness can be improved by embedding watermark to the
middle and low frequency sub-bands but this causes the lack of
imperceptibility.

4. Singular Value Decomposition

SVD is an efficiently used technique in image and signal
processing applications such as image compression, data hiding,
noise reduction and image watermarking. Singular value
decomposition can be applied directly to the image matrix with
any dimensions. Given the data matrix A which has the W
linearly independent column (i.e. rank (A)=W), there are two
unitary matrices V and U such that,

A=USVT (2)

where S= diag (o}, 6y, .... , Oy) is a diagonal matrix. Singular
values (o’s) are ordered as 6,> 6,>...>6y>0. This equation is
the mathematical statement of the SVD theorem and also
referred as Autonne- Eckart- Young theorem [11].

SVD is an optimal decomposition method that can concentrates
the maximum signal energy into as few coefficients as possible.
From the image processing point of view, SVD has three main
advantages important in image processing applications [3, 4].
These advantages can be summarized as follows:

1. The image matrix not has to be square matrix. It can
be any dimension.

2. SVD puts forward the algebraic properties of an image
where singular values correspond to the brightness of
the image and U and V denotes the geometric
properties of the image.

3. The slight variations of singular values of an image
may not affect the human visual perception. This
stability property of SVD is the main reason why it is
preferred for watermarking applications.

4. Proposed Method

A general watermarking system consists of two main units: the
watermark embedding unit and the watermark detection/
extraction unit. Both units can be considered as a separate



process. In the following subsections, watermark embedding and
extracting processes for the proposed method are explained.

5.1. Watermark Embedding Algorithm
The steps of the proposed embedding algorithm are as follows:

Step 1: Apply 21 iteration ACM to the original watermark, W,
in order to get chaotic watermark image, W scum.

Step 2: Perform 3- level DWT to the cover image to decompose
it into LLs, LH;, HL;, HH; sub-bands.

Step3: Apply SVD to the chaotic watermark image, Wucy as
follows:

Wacn = UacmuSacm VATCM 3)

Step 4: Apply SVD to all sub-bands of the cover image (LL3,
LH;, HL;, HH3), as follows:

Al =uisivi’ )
where i indicates the sub-bands (i.e., LL;, LH3, HL;, HH3).

Step 5: Modify the singular values S’ with singular values Sycm
of chaotic watermark image

S =S+ aSicu (5)

where a is scaling factor fixed for all sub-bands and i denotes
the sub-bands.

Step 6: Apply inverse SVD on the transformed cover image with
modified singular values as follows:

At =yistiyl’ 6)

where i indicates
again.

the sub-bands (i.e., LL;, LH;, HL;, HHj;),
Step 7. Finally, perform inverse 3-level DWT using the
modified coefficients to construct the watermarked image.

In this study, watermark is embedded to the LL;, LH;, HL;, HH;
sub-bands, separately. Imperceptibility and robustness evaluated
by the computer simulations under the most common attacks are
very close for all sub-bands because of inserting ACM, SVD
and DWT in the watermarking scheme.

5.2. Watermark Extraction Algorithm

The watermark extraction steps are given below:

Step I: Perform 3- level DWT to the watermarked image Ay,
obtaining LL3", LH;", HL;  and HH; sub-bands.

Step 2: Apply SVD to all sub-bands, as follows:
At = yrigtip’ )

where i indicates the sub-bands (i.c., LL;", LH;", HL;", HH;").
Step 3: Calculate the singular values S” as follows:

sV = (s -SH/a (8)

where S”s are the singular values of the cover image for all sub-
bands, individually.

Step 4: Apply inverse SVD, in order to get extracted chaotic
watermark image:

Wicy = Uis*vi" (9

Step 5: Apply (40 — 21= 19) iterations to W yin order to get
finally extracted original watermark.

6. Experimental Results

In order to check our proposed algorithm we used gray scale
Lena and Cameraman image as cover image of size 512 x 512
and the binary logo ‘LL’ as watermark image of size 77 x 77.
All simulations are implemented by using MATLAB. Fig.(3).
demonstrates the cover image, watermark, chaotic binary logo
obtained by applying 21 iterations ACM, watermarked image,
extracted chaotic watermark and the extracted original
watermark, respectively.

After watermark extraction process, PSNR (Peak Signal to
Noise Ratio) criterion that can be defined as the similarity
between watermarked and cover image is calculated by using
the following equation:

N
PSNR = 10logy, [22 X007 (10)
where MSE (Mean Square Error), which implies the noise
energy, is defined as :

MSE = ——3™ S [X(i,)) - Y (i, )]?

T mxn i1 (1 1)

In Equation (11), m and n are dimensions of the image X and Y.
In our simulations, we measure the PSNR between original
watermark and extracted watermark. PSNR values are usually
given in (dB) and larger values of PSNR such as 30 dB and
higher indicate better watermark concealment.

NC (Normalized Correlation) is a parameter used to measure
robustness that is another important requirement for any
watermarking scheme.NC indicates the similarity between
binary logo and logo extracted from the extraction process after
attack. Mathematically it can be expressed as:

Ty X Wk YW (K, )]

NC =
JPEL S W DI (SR S e

(12)

where W and W’ represent the original and extracted
watermark, respectively. The correlation coefficient can take
values from the interval [-1, 1]. If it is near 0, the extracted
watermark is completely uncorrelated. Generally, the NC is
considered acceptable if it is0.75 or above [5, 12].

In order to investigate the robustness and imperceptibility of our
proposed scheme, the watermarked image was attacked by
applying salt & pepper noise, Gaussian noise, Poisson noise,
histogram equalization, contrast adjustment, wiener filter [3x3],



median filter [3x3], speckle noise, JPEG compression and
rotation. DWT based digital image watermarking scheme that
uses the features of the logistic map in the embedding and
extraction steps is proposed in [8]. To show the advantages of
our method, comparative results with [8] are given in Table 1. In
Table 1, NC values under different attacks are given to show the
robustness of our method for all bands. The higher values are
denoted with bold numbers. As can be seen from the Table 1,
the proposed chaos based digital watermarking algorithm with
SVD and DWT is providing considerably high robustness
against the most common attacks.

In Table 2, NC and PSNR values of the proposed method are
given in all bands for Lena and Cameraman cover images. The
values calculated for Cameraman cover image are denoted with
italic numbers in the table. Seventeen attacks are applied to the
watermarking scheme in this experiment. The results show that
the proposed digital image watermarking scheme is robust
against to the most common attacks and meets the perceptual
invisibility requirement of the watermarking schemes.

In Fig.4, watermarked image under a few attacks are illustrated.
The PSNR values between the cover image and watermarked
image is given in parenthesis. Because of the limitations on the
number of pages, the watermarked image is given just for some
of the attacks.

7. Conclusion

In this study, digital watermarking algorithm based on DWT,
SVD and ACM is presented. As discussed in the sections of the
paper, SVD is a very convenient tool for watermarking schemes
performing in the DWT domain. Therefore, in our hybrid
algorithm we used SVD together with DWT. Because of the
known specific properties of the chaos especially in signal
processing applications, we combined ACM to the proposed
scheme to meet the security requirements. PSNR and NC
measures are calculated for different cover images in all sub-
bands to evaluate the performance of the proposed method. The
proposed method is also compared with a current chaos based
digital image watermarking scheme. Experimental results show
that the proposed method is robust against the most common
attacks and meets the security requirement of the watermarking
schemes.

d.

Fig. 3. (a) Cover Image (512 x 512 Lena), (b) Binary logo-
watermark (77 x 77), (c) Chaotic binary logo, (d) watermarked
image, (e) extracted chaotic watermark, (f) extracted original
watermark.

Fig. 4.Watermarked image under several attacks. (a) Salt &
Pepper (var= 0.005), (56.38 (dB)),(b) Gaussian Noise (var=
0.001), (49.36 (dB)), (c) Gaussian Noise (var= 0.05), (35.75
(dB)), (d) histogram equalization (33.8525 (dB)), (e) contrast
adjustment (35.12 (dB)), (f) speckle noise (var= 0.01), (42.26

(dB))

Table 1. Comparison results of NC values between proposed
scheme and Khare et al[8].

LL LH HL HH
IAttacks [8] |Ours| [8] |Ours| [8] |Ours| [8] |Ours
Gaussian

Noise (0.01) |1-979|0-851(0.97400.96010.95110.9130.985|0.965
Contrast 1 57010 97700.981/0.993(0.9860.994[0.987|0.997
IEnhancement

Average 0.983(0.992(0.955(0.981/0.987 [0.997|0.9760.972
Filtering

Median 0.961(0.993(0.953(0.981(0.974(0.997|0.931(0.973
Filtering

(Gamma 0.973(0.999/0.991(0.999(0.991(0.997|0.998|0.999
ICorrection

Histogram 1 o210 97410.978(0.991/0.981/0.994|0.980|0.996
[Equalization

Wiener 0.979(0.988(0.9980.993(0.995(0.992|0.962|0.983
Filtering

JPEG (50) - 10.977] - 10.993] - [0.854] - J0.975

(“-*“ denotes the value does not exist in corresponding study.)



Table 2. The NC and PSNR values of the proposed algorithm in all sub-bands for Lena and Cameraman cover images.

LL HL LH HH

Attacks NC PSNR NC PSNR NC PSNR NC PSNR
Salt&Pepper(var 0.9990 74.9372 0.9966 67.2580 0.9982 69.9036 0.9989 72.1557
0.001) 0.9936 65.5565 0.9947 57.8288 0.9979 52.0944 0.9974 58.8756
Salt&Pepper(var 0.9938 66.9966 0.9831 62.0005 0.9955 66.2591 0.9931 63.4295
0.005) 0.9906 65.1130 0.9905 58.0767 0.9912 51.6129 0.9877 55.2503
Salt&Pepper(var 0.9885 64.2959 0.9855 58.9737 0.9893 63.6980 0.9871 59.8822
0.01) 0.9665 59.9923 0.9784 56.3609 0.9718 51.0023 0.9867 55.3219
Salt&Pepper(var 0.8256 53.0939 0.9585 47.9444 0.9602 51.9295 0.9518 47.2206
0.05) 0.7265 49.6725 0.9424 47.8014 0.9052 47.5211 0.9623 46.8338
Gaussian Noise 0.9952 66.2858 0.9934 65.5344 0.9960 68.8256 0.9952 66.2592
(var=0.001) 0.9914 64.9980 0.9931 57.1841 0.9905 50.9433 0.9937 54.8286
Gaussian Noise 0.9827 56.2390 0.9792 55.6396 0.9854 57.8249 0.9792 54.0747
(var=0.005) 0.9280 53.5154 0.9663 54.3311 0.9483 49.1942 0.9718 51.0585
Gaussian Noise 0.9510 51.1713 0.9709 50.7160 0.9782 52.5021 0.9700 50.1253
(var=0.01) 0.8516 48.8959 0.9607 49.7779 0.9137 47.9220 0.9655 49.6661
Gaussian Noise 0.6528 38.5996 0.9644 39.6235 0.9496 42.6086 0.9685 39.5609
(var=0.05) 0.6806 38.7769 0.9653 41.0077 0.8846 42.1383 0.9674 39.8649
Poisson Noise 0.9909 64.6738 0.9916 63.2975 0.9948 65.8062 0.9912 61.5429
0.9974 61.6287 0.9777 56.2685 0.9753 51.2034 0.9777 53.9909

Histogram 0.9745 32.5982 0.9949 42.6029 0.9916 40.2104 0.9967 41.5807
Equalization 0.9762 43.9370 0.9864 43.5188 0.9862 46.8931 0.9862 46.3495
Contrast 0.9771 34.0830 0.9945 44.8962 0.9931 42.6766 0.9979 44.7096
Adjustment 0.9707 31.9373 0.9952 51.0624 0.9915 48.6690 0.9959 52.1178
Wiener Filter [3x3] 0.9888 62.8137 0.9927 52.6239 0.9934 54.7920 0.9831 50.3758
0.9906 61.4984 0.9887 50.3623 0.9914 47.8345 0.9810 48.1274

Median Filter [3x3] 0.9937 64.1797 0.9977 52.7629 0.9813 53.6070 0.9735 47.3619
0.9901 62.4765 0.9860 51.3897 0.9757 47.7819 0.9776 45.9702

Speckle Noise 0.9876 63.3280 0.9871 61.5260 0.9906 62.0874 0.9855 59.2274
(var=0.01) 0.9664 60.0561 0.9731 55.9425 0.9594 50.3564 0.9817 54.0012
JPEG Q=25 0.9725 51.3872 0.9963 64.9863 0.9908 59.5707 0.9915 59.1090
0.9202 52.3483 0.9897 54.4521 0.8387 45.2749 0.9744 43.8541

JPEG Q=50 0.9725 51.3875 0.9965 65.0541 0.9932 62.5538 0.9979 63.5272
0.9771 71.9262 0.9930 54.8623 0.8540 45.4421 0.9757 44.3329

Rotation 2 0.9463 35.4852 0.9480 41.4470 0.9782 41.8661 0.8720 40.7455
0.8287 33.4206 0.9378 42.9997 0.9493 40.8659 0.9258 41.6365

8. References

[1] N.Terzija, “Robust Digital Image Watermarking Algorithms
for Copyright Protection”, PhD thesis, Faculty of Engineering,
Duisburg Essen University, October 2006.

[2]P. Dong, “Robust Digital Image Watermarking”, PhD thesis,
Electrical Engineering in the Graduate College of the Illinois
Institute of Technology, May 2004.

[3] S. Lagzian, M. Soryani and M.Fathy,“A New Robust
Scheme Based on RDWT-SVD”, International Journal of
Communications, vol. 67, pp. 102-112, 2013.

[4] SR. Haque, “Singular Value Decomposition and Discrete
Cosine Transform Based Image Watermarking”, Master’s thesis.
Department of Interaction and System Design, School of
Engineering, Sweden, Blekinge Institute of Technology, 2008.
[5] S. Rastegar, et. al., “Watermarking Algorithm Based on
Singular Value Decomposition and Radon
Transorm”,/nternational Journal of Communications , vol. 65,
no. 7, pp. 658-663, 2011.

[6] G.S. Kalra, R. Talwar, H.Sadawarti, “Robust Blind Digital
Image Watermarking Using DWT and Dual Encryption
Technique”,International ~ Conference on  Computational

Intelligence, Communication Systems and Networks, 2011, pp.
225-230.

[7] O. Jane, H.K. Ilk, E. Elbasi, “A Secure and Robust
Watermarking Algorithm Based on the Combination of DWT,
SVD and LU Decomposition with Arnold’s Cat Map
Approach”, 8th International Conference on Electrical and
Electronics Engineering (ELECO), Bursa, 2013, pp. 306-310.
[8] P.Khare, A.K. Verma, V.K. Srivastava, “Digital Image
Watermarking in Wavelet Domain Using Chaotic Encryption”,
Students Conference on Engineering and Systems, Allahabad,
2014, pp. 1-4.

[9] L. Kocarev, Z. Galias, and S. Lian (Eds.),A. Mooney, “Intel.
Computing Based on Chaos/ Chaos BasedDigital Watermarking”,
Springer-Verlag, Berlin, Heidelberg, 2009, pp. 315-332.

[10] S. Ramat, B. Raman, “A Chaotic System Based Fragile
Watermarking Scheme for Image Tamper Detection”,
International Journalof Communications, vol. 65, pp. 840-847,
October, 2011.

[11] S. Haykin, “AdaptiveFilterTheory”, PrenticeHall, New
Jersey, 4.th edt., 2002.

[12] A.Al-Haj, “Combined DWT-DCT Digital Image
Watermarking”, Journal of Computer Science, vol.3, vo.9, pp.
740-746, 2007.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /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
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


