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Abstract— This paper deals with the seabed classification 
from textured sonar images and specially the potential of the 
combination of features extracted from co-occurrences matrices 
and directional filter bank (DFB) . The texture analysis based on 
the co-occurrences matrices is strongly dependant on the choice 
of parameter values (e.g. the distance and the angular direction 
for the estimation of the number of transitions).  In most cases 
the choice is not trivial. To get representative features from 
textures with different spatial frequencies, a comprehensive set of 
co-occurrence matrices with corresponding displacements and 
orientation has to be computed. In this work, we investigate a 
non classical approach based on the DFB. The approach uses a 
decomposition of the Fourier spectrum into three spectral bands: 
low, medium and high frequencies. A subsequent analysis of the 
pattern isotropy is conducted by dividing the medium spectral 
band into small, overlapped, angular sectors. The features 
extracted from this process are assessed so as to determine their 
potential on the classification performances. First, a comparison 
with classification performances result given by texture features 
derived from grey level co-occurrences matrices (GLCM) is 
made. Finally the global performance of the segmentation is 
assessed using the spectral features, the features extracted from 
GLCM and the grazing angle. The Klein 5000 experimental data 
used in this study have been acquired by DGA/GESMA during 
BP 02 experiment conducted by NURC. 

Keywords— texture analysis, spectral analysis, directional filter 
bank (DFB), seabed classification, supervised, unsupervised. 

I. INTRODUCTION 
The notion of texture remains imprecisely defined in the 

literature despite the abundance of its use in image processing. 
It is a key problem in many application areas, such as remote 
sensing and object recognition. Texture analysis is a major step 
in texture classification and image segmentation. It is refers to 
a class of mathematical procedures and models that 
characterize the spatial variations within imagery as a means of 
extracting information. In image processing and vision, the 
notion of texture is often addressed by two approaches 
according to Haralick [1] a statistical and a structural 
approaches. Statistical methods analyze the spatial distribution 
of gray values, by computing local features at each point in the 
image, and deriving a set of statistics from the distributions of 

the local features. Depending on the number of pixels defining 
the local feature, statistical methods can be further classified 
into first order (one pixel), second-order (two pixels) and 
higher-order (three or more pixels) statistics. The second 
approach is suitable for structural textures in the periodicity of 
the patterns are evident. Others propose a synthesis of the two 
approaches by considering the texture as a spatial structure 
consists of organizing primitives each having a random aspect. 
The Grey Level Co-occurrence Matrix (GLCM) is a second-
order statistical tool used for texture analysis of images 
proposed by Haralick [2]. It has been applied successfully on 
sonar images. The GLCM of an image is obtained by 
calculating the number of transitions for each pair of grey level 
(i; j) for a given distance (d) and angular direction (θ). 
Reference [3] points out that for the co-occurrence matrix 
estimation in texture recognition, “careful choice of specific 
sample d, θ values must be made: in most cases it is not at all 
obvious how such a choice should be made, and it is even more 
difficult to arrange for it to be made automatically”. 

In this paper, we investigate the ability of spectral features to 
discriminate between seabed textures. Spectral features are 
estimated from directional filter bank in the 2D-Fourier space. 
The directional filter bank (DFB) originally introduced by [4] 
and has been proven to be effective in processing image with 
directional information. The classical DFB shares its properties 
with the traditional Discrete Wavelet transform (DWT). In this 
work the Fourier spectrum is separated into three spectral 
bands: low pass, medium pass and high pass frequencies.  

Seafloor classification and segmentation approaches could 
be categorized as either parametric or non-parametric. The 
parametric ones are based on modeling the probability 
distribution of the signal backscattered from the seafloor. 
These models take into account the conditions of acquisition, 
the properties of the seabed and the angular variations of signal 
backscattering. The nonparametric approaches do not consider 
the conditions of acquisition and physical properties of the 
backscattering signal. These approaches consider seabed 
backscatter as textured image. In this work the non parametric 
approach is used. The Haralick features based on the co-



occurrence matrix and the proposed spectral analysis are 
computed for the features extraction step. 

Several machine learning algorithms have already been 
applied to classify sonar images data such as decision trees, 
naïve Bayes [5], support vector machines (SVM) and self-
organizing feature maps (SOFM) [6]-[7], hierarchical  
clustering etc.  

In this work, to assess the potential of spectral features on 
the classification performances, supervised and unsupervised 
algorithms are tested on the data base created from the Klein 
5000 experimental sonar data. Two algorithms for supervised 
classification are used: Bayes naives and Multilayer 
Perceptron. For the unsupervised technique, K-means and 
SOFM algorithm are used for the tests. First, we made a 
comparison with classification performances result given by 
texture features derived from gray level co-occurrences 
matrices GLCM. Then classification tests are made from 
spectral features. Finally, a combination of the two types of 
features with adding of grazing angle of the sonar is conducted.  

The data used in our tests are sonar images acquired from 
Klein 5000 sidescan sonar. A data base of 400 images of 
128x128 pixels is created to conduct the experiment tests. The 
data base consists of four types of sediment: ripples, rock, sand 
and posidonia oceanica. 

This paper is organized as follows. In section 2, the different 
texture features used to discriminate the seabed are detailed. In 
section 3, the supervised and unsupervised classification step is 
presented. Section 4 provides experimental results of the 
classification accuracy conducted on data base created from 
real sonar images are compared and discussed. Finally, the last 
section concludes this paper. 

II. METHODOLOGY 

A. Features extraction 
In the literature several techniques for texture analysis are 

proposed. There are methods based on first order statistics, 
others on second order like co-occurences matrices and 
methods based on spectral analysis. In this work, the two 
techniques are combined, the first is based on the Haralick 
features computed from co-occurences matrices and the second 
based on features derived from the the spectral analysis of the 
texture.  

1) Statistical features: Theoretical work and practical 
applications to sonar imagery by [10]-[11] and others have 
shown that the grey level co-occurrence matrices (GLCM)  are 
the most adapted tools for sonar texture classification. In our 
case, the GLCM is calculated in 4 directions (0°,45°, 90°, 
135°) and for three cooccurence distances (d=1,4,8). Then 
from normalized GLCM different Haralick features are 
computed. In this work the Haralick features calculated are 
listed in Table. 1.  

2) Spectral features: Spectral analysis can be used to 
study the properties of textured scenes, for example the power 

spectrum reveals information on the periodicity and 
directionality of a texture. Texture directionality is preserved 
in the power spectrum because it allows directional and non-
directional components of the texture to be distinguished. 
These observations have given rise to a powerful approach for 
extracting texture primitives from the  directional filter applied 
to the Fourier power spectrum.  

Mallat [12] is the first proposed the concept of 
decomposition spectrum technique for multi-frequency channel 
decomposition of image (Wavelet transform). The directional 
filter bank (DFB) originally introduced by [8] and has been 
proven to be effective in in processing image with directional 
information. The classical DFB shares its properties with the 
tarditional Wavlet transform (DWT). A new non uniform DFB 
(nuDFB) proposed by [9] divide the spectrum in one lowpass 
with one to four decimation factor and six highpass with one to 
eight decimation factor. The nuDFB offers better performances 
of Brodatz texture then traditional DFB [9]. 

Our approach for directional filter bank is similar to that 
applied by nuDFB which decomposes into lowpass medium 
pass and highpass frequency. The proposed DFB is presented 
in Fig. 1. An example of spectral decomposition into three 
spectral bands: low, medium and high frequencies for three 
type of sediment (ripples, rock and sand ) is shown in Fig. 2. 

 
Fig. 1. The proposed directional filter Bank (DFB) with twelve (12) angular 

sectors and six (6) spectral bands. 

 

 

 

  

 

 

 

Fig. 2. column1: Ripples-Rock-Sand, column 2: The Fourier spectrum, 
column 3: Low pass frequencies, Column 4: Medium pass frequencies, 
column 5: High pass frequencies,  Column 6: Representation in polar 
coordinates of the Medium low frequencies 

3) Features vector: The features vector combines the 
statistical features computed from GLCM and spectral 
analysis. The images used in this work for features extraction 



are 128x128 pixels size. On each image 121 features are 
computed, 96 of Haralick features using an analysis window 
of 64x64 pixels without overlapping and 24 spectral features. 
For the spectral features six are computed directly from the 
Fourier spectrum: Mean, variance and the power of 
magnitude, low pass frequencies, medium pass frenquencies 
and high pass frequencies. The others spectral features are 
computed by using proposed DFB presented in Fig. 1. 
To take into consideration the incidence angle variations, 
grazing angle of sonar  is inserted to the features vector. The 
features computed in this work are listed in the Table. 1 

TABLE I.  FEATURES COMPUTED FROM TEXTURE ANALYSIS AND 
SOECTRAL ANALYSIS. 

Type of Feature Number of Features 
 

Texture Analysis  
(Haralick features) 

 
Kurtosis 
Elongation Factor 
Entropy 
Contrast 
Heterogeneity 
Homogeneity 
Correlation 
Max. of probability 
 

 
 

 
 

12 
12 
12 
12 
12 
12 
12 
12 

 
Spectral analysis 

 
Mean  of magnitude 
Variance of magnitude  
power  of  magnitude   
Low pass frequency  
Medium pass frequency  
High pass  frequency   
Mean  of DFB 
Standard deviation of DFB 
Skewness of DFB 
 

 
 
 

1 
1 
1 
1 
1 
1 

6 (six bands) 
6 
6 
 

Grazing angle 
 

1 

 
Total 

 

 
121  Features 

III. CLASSIFICATION STAGE 
For the classfication stage two techniques are used, 

supervised and non-supervised approaches.  
Supervised classification predicts a discrete class label for a 
previously unseen instance from a model learned on labelled 
training instances. Many supervised techniques have been 
developed to tackle the problem of classfication. Neural 
networks and probabilistic classifiers have been frequently 
used in the litterature [13]–[15] and have been coupled with 
features extraction measures including, spectral analysis [16], 
fractal analysis [17] and co-occurrence matrices [18]. In this 
work, two classifiers are used for the supervised approach, the 
Naives Bayes [19]- [20] and Multilayer perceptron [21]. 

In the case of unsupervised learning, the principle of the 
this machine learning methods is to find an partitioning (i.e. 
clustering) of the data set. Cluster analysis is the organization 

of collection of patterns which are usually represented as 
vectors of features, into clusters based on similarities. 
Approaches to unsupervised learning include clustering (K-
means, mixture models, hierarchical clustering, self 
organizing feature maps (SOFM), etc). In our case, two 
algorithms for unsupervised approaches are tested, the 
classical K-means [22] and the SOFM algorithm (Self 
Organizing features maps) [23]. For the supervised and 
unsupervised algorithms, the experiments were performed 
with the Weka machine learning package [24]. 

IV. EXPRIMENTAL RESULTS 
The data used for our study were obtained during the BP’02 

(Battlespace Preparation) experiments carried out by the 
SACLANT Undersea Research Centre in La Spezia, Italy. The 
system used is the Klein 5000 sidescan sonar operating at 455 
kHz. The sensor can work on two modes of resolution. In low 
resolution mode, the along-track resolution is 20cm and the 
maximum range is 150m on each side of sonar which gives a 
swath of 300m. In high resolution mode, the along-track 
resolution is 10cm and the maximum range is limited to 75m 
(i.e. a swath of 150m). In both modes, the across-track 
resolution is 3cm. In our case we only use images acquired in 
high resolution mode. An example of sonar image is shown in 
Fig. 4. Three types of sediment can be distinguished: an 
homogeneous area representing sand and the other parts of 
image are more complex, we can distinguish ripples and rock. 

 

 
Fig. 3. Geographical location of the BP’02 experiment data acquired by 

Klein 5000. 

 
Fig. 4. Example of sonar image acquired by Klein 5000. 

For experiment and to assess the contribution of spectral 
features for classification performances results, a data base of 
400 images of four types of sediment (Posidonia oceanica, 
rock, ripples and Sand) is created from the sonar data images 
used. The data base is shown in Fig. 5. 



 

Fig. 5. Data base used for tests of 400 images for 4 types of sediment 
(ripples,posidonia, rock and sand) in different grazing angle of sonar. 

A. Supervised classification 
Two approaches are used in this work for the supervised 
classification of the data base shown in Fig. 5. The first based 
on the probabilistic technique is the Naïve Bayes and the 
second one is based on neural networks is Multilayer 
Perceptron. The comparison is made on the classification 
accuracy for each algorithm for three configurations: the first 
is to use only Haralick features, the second is to use spectral 
features then the last by using the combination of the two. 

1) Naïve Bayes: The Bayesian classifier [19] is a well 
known probabilistic induction method. Bayes rule can be used 
to predict the class given the feature values. In a Bayesian 
classifier, the learning process builds a probabilistic model of 
the features and uses that model to predict the classification of 
a new example. Naive Bayes[19]-[20] simplifies probabilistic 
induction by making the assumptions that the features are 
independent given the class and all the probability estimations 
from the training sample are accurate. 

2) Multilayer perceptron: A multilayer perceptron (MLP) 
is a feedforward artificial neural network model that maps sets 
of input data onto a set of appropriate outputs. An MLP 
consists of multiple layers of nodes in a directed graph, with 
each layer fully connected to the next one.  

 
 
 
 
 
 

TABLE II.  CLASSIFICATION ACCURACY FOR NAÏVE BAYES AND 
MULTILAYER PERCEPTRON APPROACHES IN THREE CONFIGURATIONS OF 
FEATURES USED: HARALICK, SPECTRAL AND THE COMBINATION OF ALL 

FEATURES. 

Method of 
classification 

Features used Correctly 
Classified 
Instances 

(%) 
 
 
 

Naïve Bayes 

Case1: 
Haralick features 

 
76.06 

Case 2:  
Spectral features 

 
78.18 

Case 3: 
Haralick+Spectral+Grazing angle 

 
82.31 

 
Multilayer 
Perceptron 

Case1: 
Haralick features 

 
95.43 

Case 2:  
Spectral features 

 
93.18 

Case 3: 
Haralick+ Spectral+Grazing angle 

 
99.06 

 
The confusion matrices for the two algorithms: Naïve 

Bayes and Multilayer Perceptron in the Case 3 presented in 
the Table. II are given in the Table. III and Table. IV. 

TABLE III.  CONFUSION MATRIX FOR THE NAIVES BAYES IN THE CASE 3 
OF THE TABLE. II. 

C1 C2 C3 C4  Classified as 

237 113 0 50 C1= Posidonia 

95 305 0 0 C2=Ripples 

 1 0 399 0 C3=Rock 
19 3 2 376 C4=Sand 

TABLE IV.  CONFUSION MATRIX FOR THE MULTILAYER PERCEPTRON IN 
THE CASE 3 OF THE TABLE. II. 

C1 C2 C3 C4  Classified as 
394 2 0 4 C1= Posidonia 

1 399 0 0 C2=Ripples 
0 0 400 0 C3=Rock 
8 0 0 392 C4=Sand 

B. Unsupervised classfication (clustering) 
For the unsupervised classification, we also used two 

algorithms. The first one based on classical K-means and the 
second is a competitive neural networks based on the SOFM 
(self- organizing feature maps). 

1) K-means: K-means is an unsupervised learning 
algorithm; its purpose is to divide observations into K 
partitions or clusters in which each observation belongs to the 
partition with the nearest average.  

2) SOFM: Self-organizing feature maps developed by 
Kohonen [23] is a competitive neural network algorithm based 
on the biological functioning of the cerebral cortex. SOFM 
algorithm is different from other artificial neural networks in 
the sense that it uses a neighborhood function to preserve the 
topological properties of the input space. This algorithm is 
applied successfully to the segmentation of raw sonar images 
[25]. 



TABLE V.  CLASSIFIATION ACCURACY FOR K-MEANS AND SOFM 
ALGORITHM IN THREE CONFIGURATIONS OF FEATURES USED: HARLAICK, 

SPECTRAL AND THE COMBINATION OF ALL FEATURES. 

Method of 
classification 

Features used Correctly 
Classified 
Instances 

(%) 
 
 

K-means 

Case1: 
Haralick features 

 
63.06 

Case 2:  
Spectral features 

 
44.00 

Case 3: 
Haralick+Spectral+ Grazing angle 

 
65.25 

 
 

SOFM 

Case1: 
Haralick features 

 
59.00 

Case 2:  
Spectral features 

 
51.75 

Case 3: 
Haralick+ Spectral+ Grazing angle 

 
65.5 

 
Confusion matrices are computed for the two unsupervised 

algorithms, K-means and SOFM. The results for Case 3 (see 
Table. V) are given in  Table. VI and Table. VII, respectively. 

TABLE VI.  CONFUSION MATRIX FOR THE K-MEANS CLASSIFIER IN THE 
CASE 3 OF THE TABLE. V. 

C1 C2 C3 C4  Classified as 

375 17 8 0 C1= Sand 

21 175 99 105 C2=Posidonia 

1 166 170 63 C3=Ripples 
42 131 136 91 C4=Rock 

TABLE VII.  CONFUSION MATRIX FOR THE SOFM CLASSIFIER IN THE CASE 
3 OF THE TABLE. V. 

C1 C2 C3 C4  Classified as 
275 0 125 0 C1= Rock 

29 356 6 9 C2=Sand 
11 24 148 217 C3=Posidonia 
0 29 102 269 C4=Ripples 

C. Analysis and discussion of results 
 

From the Table . II the two supervised algorithms Naïve 
Bayes and Multilayer Perceptron give best results in the Case 
3 respectively with classification accuracy of 82.31 % and 
99.06 %. We note also, that the Multilayer Perceptron classify 
better the data base than the Naive bayes in the three cases of 
configuration. The Haralick features used alone with the 
Multilayer Perceptron give better result with 95.43 % 
comparing to 93.18 % for the spectral features. For the Naive 
Bayes, spectral features give better classfication accuracy with 
78.06 % than Haralick features used alone with 76.06 % of 
good classfication instances. 

From the Table. V the two unsupervised algorithm K-
means and SOFM give best results in the Case 3, respectively 
with classfication accuracy of  62.25 % and 62.50 %. We  also 
note, that the SOFM classify better the data base than the K-
means in the the second and the third case of configuration 
(see Table. V). The Haralick used alone gives better 

classification results than spectral features in the two cases: K-
means and SOFM. 

The grazing angle feature improves the perfomances of 
classifiers for both supervised and unsupervised classification. 

V. CONCLUSION 
In this paper, we propose directional filter bank DFB for 

spectral features analysis. A combination of the proposed 
spectral features with the Haralick features derived from 
GLCM gives better classification results than the used only of 
GLCM features.  

Both, supervised and unsupervised algorithms tested on the 
created sonar data base confirm the ability of DFB features to 
discriminate of seabed textures. 

We also note that the grazing angle feature improves the 
classification accuracy. 

The improvement of classification results on combined 
features show that GLCM and spectral features provide 
complementary descriptions of seabed textures. Further study 
will be conducted to analyze more deeply this 
complementarity. 

ACKNOWLEDGMENT  
The authors would like to thank the SACLANT 

Undersea Research Centre (NURC) and the GESMA 
(DGA/TN) for allowing the inclusion of data from the BP’02 
experiment. 

REFERENCES 
[1] R.M. Haralick, “Statistical and structural approaches to texture”. 

Proceeding of the IEEE, vol. 67 no 5, p 786-804.1979. 
[2] R. M. Haralick, K. Shanmugam, and I. Dinstein, ‘‘Textrural features for 

image classification,’’ IEEE Trans. Syst., Man, Cybern., vol. SMC-2, no. 
6, pp. 610---621, Nov. 1973. 

[3] ER, Davies,’’ Introduction to Texture Analysis’’, in Handbook of 
Texture Analysis, (eds. Mirmehdi et.al.), Word Scientific Publ.2008. 

[4] R. H. Bamberger and M. J. T. Smith, ‘‘A • lter bank for the directional 
decomposition of images: Theory and design,’’ IEEE Trans. Signal 
Proc., vol. 40, no. 4, pp. 882---893, April 1992. 

[5] D. P. Williams, "Bayesian data fusion of multiview synthetic aperture 
sonar imagery for seabed classification." Image Processing, IEEE 
Transactions on 18.6 (2009): 1239-1254. 

[6] Yao K.C., Mignotte M., Collet C., Galerne P., Burel G. (2000). 
“Unsupervised segmentation using a self-organizing map and a noise 
model estimation in sonar imagery”. Pattern Recognition, vol.33 (2000), 
p. 1575-1584. 

[7] N. Pican; E. Trucco; M. Ross; D.M. Lane; Y. Petillot; I. Tena Ruiz, 
“Texture Analysis for Seabed classification: Co-occurrence Matrices vs 
Self-Organizing Maps”. OCEANS '98 Conference Proceedings, Nice, 
France, vol.1, no., pp.424-428 vol.1, 1998.  

[8] T.T. Nguyen, S. Oraintara. A multiresolution directional filter bank for 
image applications.  In proceeding of: Acoustics, Speech, and Signal 
Processing, Proceedings. (ICASSP '04). IEEE International Conference 
on, Volume: 3, 2004. 

[9] T.T, Nguyen .; Oraintara, Soontorn, "Texture classification using non-
uniform directional filter bank," Digital Signal Processing Workshop, 
2004 and the 3rd IEEE Signal Processing Education Workshop. 2004 
IEEE 11th , vol., no., pp.147,150, 1-4 Aug. 2004 
doi: 10.1109/DSPWS.2004.1437930 

[10] Ph. Blondel, L.M. Parson, V. Robigou ; "TexAn: Textural Analysis of 
Sidescan Sonar Imagery and Generic Seafloor Characterisation", Proc. 
OCEANS'98, IEEE-OES, 1998. 



[11] J. Preston, “Automated acoustic seabed classification of multibeam 
images of Stanton Banks”. Applied Acoustics, vol. 70(10), p. 1277 – 
1287.2009. 

[12] S.G. Mallat, ”A theory for multiresolution signal decomposition: The 
wavelet representation”. IEEE Trans. on Pattern Analysis and Machine 
Intelligence, 11:674–693.1989. 

[13] R. D. Muller, N. C. Overkov, J.-Y. Royer, A. Dutkiewics, and J. B. 
Keene, “Seabed classification of the south tasminrise from simrad em12 
backscatter data using artificial neural networks,” Austral. J. Earth Sci., 
pp. 689–700, 1997. 

[14]  W. K. Stewart, M. Marra, and M. Jiang, “A hierarchical approach to 
seafloor classification using neural networks,” in Proc. IEEE Int. 
OCEANS Conf., Oct. 1992, pp. 109–113. 

[15] B. Bourgeois and C. Walker, “Sidescan sonar image interpretation with 
neural networks,” in Proc. IEEE Int. OCEANS Conf., Honolulu, HI, 
1991, pp. 1687–1694. 

[16] D. Tamsett, “Seabed characterization and classification from the power 
spectra of sidescan sonar data,” Marine Geophys. Res., pp. 43–64, 1993. 

[17] D. R. Carmichael, L. M. Linnett, S. J. Clarke, and B. R. Calder, “Seabed 
classification through multifractal analysis of sidescan sonar 
imagery,”Inst. Elect. Eng. Radar, Sonar, Navig., no. 3, pp. 140–148, 
1996. 

[18]  S. Subramaniam, H. Barad, and A. B. Martinez, ‘‘Seafloor 
characterization using texture,’’ presented at the IEEE South East Conf., 
New Orleans, LA, Apr. 1993. 

[19] I. Kononenko, “Comparison of inductive and naive Bayesian learning 
approaches to automatic knowledge acquisition”. In Wielinga, B., 
Boose, J., B.Gaines, Schreiber, G., van Someren, M., eds.: Current 
Trends in Knowledge Acquisition. Amsterdam: IOS Press (1990) 

[20] Langley, P., Sage, S. ”Induction of selective Bayesian classifiers”. In: 
Proc. Tenth Conf. Uncertainty in Artificial Intelligence, Morgan 
Kaufmann (1994) 399-406. 

[21] R. Collobert and S. Bengio (2004). Links between Perceptrons, MLPs 
and SVMs. Proc. Int'l Conf. on Machine Learning (ICML). 

[22] Duda, R.O., Hart, P.E.: Pattern classification and scene analysis. John 
Wiley and Sons, New York (1973) 

[23] T. Kohonen,”Self-organizing Maps”. Springer-Verlag. USA, New 
York,1997. 

[24] Mark Hall, Eibe Frank, Geoffrey Holmes, Bernhard Pfahringer, Peter 
Reutemann, Ian H. Witten; The WEKA Data Mining Software: An 
Update; SIGKDD Explorations, Volume 11, Issue 1. 2009. 

[25] A. Nait-Chabane; B. Zerr, G. Le Chenadec.“Range-independent 
segmentation of sidescan sonar images with nsupervised SOFM 
Algorithm (Self-Organizing Feature Maps)”. Proceedings of Meetings 
on Acoustics; POMA 2012 . 

 
 



<<
  /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


