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Abstract—Texture is an important visual feature for image analysis. Many approaches 
have been proposed to model and analyze texture features. Although these approaches 
significantly contribute to various image-based applications, most of these methods are 
sensitive to the changes in the scale and orientation of the texture pattern. Because 
textures vary in scale and orientations frequently, this easily leads to pattern mismatching 
if the features are compared to each other without considering the scale and/or 
orientation of textures. This paper suggests an Orientation Matching Scheme (OMS) to 
ease the problem of mismatching rotated patterns. In OMS, a pair of texture features will 
be compared to each other at various orientations to identify the best matched direction 
for comparison. A database including rotated texture images was generated for 
experiments. A synthetic retrieving experiment was conducted on the generated database 
to examine the performance of the proposed scheme. We also applied OMS to the 
similarity computation in a K-means clustering algorithm. The purpose of using K-means 
is to examine the scheme exhaustively in unpromising conditions, where initialized seeds 
are randomly selected and algorithms work heuristically. Results from both types of 
experiments show that the proposed OMS can help improve the performance when 
dealing with rotated patterns. 
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1. INTRODUCTION 

Along with color, texture is another important visual attribute used to describe characteristics 
of regions, or even images. If color gives the general view about the image, texture gives the 
detail information and characteristics of the content inside. Therefore, texture is an indispensable 
feature for image analysis and pattern recognition, especially in the areas of content-based image 
retrieval and object recognition. In addition, there are still a wide range of applications requiring 
texture information such as geological images, medical image-based (pre) diagnosis, industrial 
product quality control, etc. This also may explain why texture analysis has drawn a lot of atten-
tion from scientists along with a wide variety of different proposed research projects over the 
years. These approaches can be put into categories such as: statistical analysis and prediction of 
the pixels (gray-level co-occurrence matrices (GLCM) [1], Markov random field [2]), complex 
geometric distribution of pixels (fractal dimension [3]), spectral analysis (Gabor filter [4], Fou-
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rier descriptors [5]), and the most recent work is known as the deterministic tourist walk (DTW) 
algorithm [6]. Although contributing significantly to various image-based applications, most of 
these methods are, however, sensitive to the changes of scale and orientation of the texture pat-
tern. Unfortunately, these changes are pretty common in many application areas. Recognizing 
this fact, many scale-invariant and orientation-invariant feature approaches have been suggested 
such as: locally invariant [7], rotation-invariant and scale-invariant Gabor features [8], etc. Ex-
cept [8], most other approaches focus on just one property of a texture problem (scale or orienta-
tion). [8] tries to solve both problems, but it has a serious drawback in that the rotation-invariant 
feature and scale-invariant feature cannot be considered at the same time. In an attempt to make 
the situation easier, we suggest the Orientation Matching Scheme (OMS), which is also capable 
for scale matching. Although it is easy to apply for any multi-orientation feature extraction ap-
proaches, we find it most appropriate to work on the Gabor features. The Gabor features will not 
only be extracted along with various orientations but they will also be compared to each other at 
various orientations. The purpose is to reduce the difference between rotated versions of the 
same kind of texture pattern. 

The rest of paper is organized as follows: Section 2 presents the motivation of our work along 
with the proposed Orientation Matching Scheme description. A modified version of the K-
means algorithm is also suggested in this section. Section 3 will deliver the settings and result 
analysis of our experiments. This section also describes a challenge generated texture database, 
which is derived from the Brodatz dataset. In Section 4, we conclude and give some suggestions 
about future work. 

 
 

2. ORIENTATION MATCHING SCHEME 
2.1 Motivation 
Gabor filters and wavelet descriptors have suggested efficient ways of crossing scales and 

orientations to model texture. However, it seems that there is not enough information to directly 
use the features extracted from these models to compare texture. Although the features are ex-
tracted from the texture image at different sequential scales and orientations, there is the great 
likelihood that they are not being compared at the same scales and orientations. According to the 
results, a lot of researches on scale-invariant and rotation-invariant texture features have been 
proposed. In an attempt to solve the problem and preserve the good characteristics of the Gabor 
filter in texture analyzation, this paper suggests the Orientation Matching Scheme, which can be 
also extended for scale matching.  

The choice of Gabor filters in this work is motivated by the following reasons: the study in [9] 
shows that Gabor filters have been the best system that matches human vision, and the Gabor 
filters model provides texture information at any scale and orientation (while the wavelets model 
provides only three orientations: horizontal, vertical and diagonal orientation). The later reason 
is more important for our orientation matching.  

With the OMS the feature that is extracted from the texture image across scales along various 
orientations, is also compared with different orientations. Instead of complex and computational 
invariant features, OMS proposes a simpler way for analyzing texture information via identify-
ing the best-matching orientation between texture samples. OMS also provides an enhancement 
for current texture analyzing methods, which have problems with rotated textures. 
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2.2 Gabor Feature & Limitations 
Gabor functions are Gaussian modulated by complex sinusoids (Fig. 1). 2-D Gabor functions 

can be expressed as [10]:  
 

2 2

2 2
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πσ σ σ σ
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               (1) 

 
 
The Gabor filter masks can be considered as orientation and scale tunable edges and line de-

tectors. The statistics of these micro features in a given region can be used to characterize the 
underlying texture information. A class of such self-similar functions referred to as Gabor wave-
lets is discussed in [11]. This self-similar filter dictionary can be obtained by appropriate dila-
tions and rotations of g(x,y) through the generating function: 

 
( , ) ( ', ')m

mng x y a g x y−=                          (2) 
 

 
where x' = a−m(xcosθn + ysinθn), y' = a−m(−xsinθn + ycosθn), θn = nπ/R, n = 0,1, …, (R − 1), m = 0, 
1, …, (S − 1). R is the number of orientations, and S is the number of scales in the multi-
resolution decomposition, and a = (Uh/Ul)1/(S − 1) with Ul and Uh as the lower and the upper center 
frequencies of interest [11]. Then, a texture region can be described by a mean and a deviation 
of the distribution of the transform coefficients.  

Assume there is an image I(x,y). The energy distribution of the transformation Jmn, mean val-
ues μmn and deviation σmn can then be determined as follows: 

 
( , ) ( , ) ( , )
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Fig. 1.  Gabor filter spectrum: the contours indicate the half-peak magnitude of the filter responses in 

the Gabor filter dictionary. The filter parameters used are: Uh = 0.4, Ul = 0.05, S = 4 and R = 
6 [11] 
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Now, a feature vector characterizing the texture region can be constructed using mean values 

μmn and deviation σmn values. 
 

00 00 01 ( 1)( 1) ( 1)( 1)

TG

S R S Rf μ σ μ μ σ− − − −⎡ ⎤= ⎣ ⎦K           (6) 

 
Gabor features are then directly compared to each other for recognizing the similar texture re-

gions. It is not difficult to observe that the attributes will be compared at the same scales along 
the same orientations. This certainly may lead to mismatching two patterns of the same texture 
that have different orientations in two images. The reason is obvious since the energy distribu-
tion of the transformation of each region will be very different at different orientations. This is 
also why we need to extract texture information at various orientations (and scales), and use 
those as the presenting feature. So, there is a drawback of directly comparing two Gabor features 
without considering the orientation of the texture in each region before extracting them from 
images.  

 
2.3 OMS Description 
Assume that we use the Gabor feature on the S scales along the R orientations to characterize 

a texture region. The main idea of the Orientation Matching Scheme is to compare the Gabor 
features by looking at different orientations. Instead of only comparing two features at the same 
scale D (D versus D), we also perform a pairwise comparison of those vectors at the following 
different orientations: D versus (D + φ). φ is a rotating index within each scale of the Gabor fea-
ture information. φ is a natural number, and 0 < φ ≤ R. The minimum difference between those 
comparisons is assumed to be the actual distance between two features.  

At a specified scale, texture information is extracted from different R orientations. To com-
pare the textures at different orientations, we need to rotate the texture information orders within 
each scale of feature vector. (Note that we are considering orientation matching problem only.) 
The rotating index φ indicates what the angle is used. This rotation can be expressed by a re-
arrangement of texture information along orientations inside a texture feature. And for each 
comparison, we will select two of these rotated feature vectors as candidates. Fig. 2 shows how 

the scheme works. Assume that G
f 0 is the original Gabor feature vector ( G

f ). The rotated vec-

tor candidates G
f ϕ are then identified as follows: 
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Let 

G

A
f ϕ and 

G

B
f ϕ be the feature vectors of two patterns of comparison. Then, the actual dis-

tance dAB between two patterns can be defined as the minimum difference from among the ro-
tated candidates as follows: 
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2.4 K-Means Clustering Using the Orientation Matching Scheme 
K-means clustering is applied to the database with scheme enhancement to evaluate the 

scheme performance. We use K-means to exhaustively examine the scheme in unpromising 
conditions. It is known that the K-means works heuristically with random initialized seeds. And 
during the progress, the K-means algorithm does a large number of instance comparisons using 
OMS. That means the matching scheme is tested repeatedly all the time. In this kind of strict 
testing environment, we expect that the ability of the proposed scheme will be recognized.  

Given a set of observed patterns {x1, x2, …, xN}, the K-means clustering algorithm aims to par-
tition the N patterns into K subsets {C1, C2, …, CK}. Each pattern in the observed set is assigned 
to a cluster (set) based on a similarity measurement. To ensure a high correlation of members in 
each set, the K-means algorithm tries to minimize the within-set variances turn by turn. The tar-
get function for this task can be presented as: 

 

1 2

2
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arg min

K j i

K
C C C j ii x C

x μ
= ∈

−∑ ∑K                   (9) 

 
where μi is the temporary center pattern of the ith cluster Ci, and ||xj − μi|| is the Euclidean dis-
tance between pattern xj and center μi of the ith cluster. 

The modified version of K-means in this work uses the OMS instead of the direct Euclidean 
distance for the similarity measurement. That means that the distance between pattern xj and 
center μi is determined by looking at many orientations. The target function under new condi-

 
Fig. 2.  Description of the Orientation Matching Scheme 
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tions can be presented as:  
 

1 2

1 2 1 2
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ϕ ϕ μ

= ∈
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where φ1, φ2 are orientation indices. However, there is a chance that the K-means cannot decide 
the optimal solution (looped). The troublemaker is the generated temporary center patterns. This 
is because they are the results of averaging all members in each cluster and their values are 
changed over time. This causes a pattern to belong to some clusters along a orientation and may 
be assigned to another cluster at another orientation. Consequently, a new center pattern is gen-
erated for the new state of the cluster. But the pattern, which has just been assigned to this clus-
ter, is somehow assigned vice versa in the new state. So, to prevent the loop, we suggest limiting 
the number of epochs where the K-means can be applied and so the parameter E is applied for 
that purpose. 

 
 

3. EXPERIMENTAL RESULTS 
3.1 Experiment Settings 
In order to evaluate the performance of our proposed scheme on texture comparison, we spe-

cially designed a various scales' database based on the famous Brodatz texture sets. Selected 
Brodatz images are shown in Fig. 3. For each of the ten selected original 640 × 640 Brodatz 
images, a set of clockwise rotations is applied with bicubic interpolation and anti-aliasing en-
hancement. Then, for each rotated image, we cropped eight 320 × 320 images containing the full 
texture information (without blanks) at different locations. By this method we obtained 10 sets 
of 64 new images having the same texture with different content and orientations. The total of 
640 rotated texture images of these 10 sets is ready for experiments. Furthermore, among the ten 
selected original texture samples there are many very similar pairs or groups, which contain 
mostly horizontal and vertical lines. This intentional selection gives the evaluation more chal-
lenges to deal with. Our purpose is to exhaustively test the scheme performance on this chal-
lenge database Fig. 2. 

J. Han and K.-K. Ma [8] have observed the facts that the Gabor features with the S = R = 4 
decomposition setting is the most appropriate for texture image retrieval application. This con-

 
Fig. 3.  Ten Brodatz images are manually selected to create testing database 
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clusion also implies that the S = R = 4 decomposition setting is good for texture feature compari-
son. However, in the case where we need the orientation matching scheme, R = 4 is too small to 
be meaningful. Furthermore, in the case of [8] the experiment was conducted with equal sized 
images. This is a big advantage over our database situation. Moreover, scale-invariant and rota-
tion-invariant features are treated separately and cannot be considered at the same time. These 
problems will be discussed in another work. In our experiment, S = 3 and R = 8 works well. So, 
according to the scheme mechanism, for each distance measurement we compared features in 8 
different orientation situations, and chose the best match result (minimum distance). In order to 
check the role of the number of epochs, we tested the modified K-means algorithm with differ-
ent numbers of epochs. This number is varied among E = 100, 200…, 1,000, 2,000, 5,000, and 
10,000. Actually, the number of epochs is needed just in case the database contains complex 
textures that are too similar in high scale resolution due to small sizes. 

The first experiment would like to test the scheme in unpromising conditions with the K-
means clustering algorithm. We all know that the K-means algorithm depends a lot on the ran-
dom seeds. To increase the certainty of experiment results, we tried each test several times, and 
the minimum, maximum, and average clustering performances of each run were recorded. Per-
formance presents the ratio of corrected clustered patterns over the total patterns of the database. 

In the second experiment, we randomly chose 20 images from the database (2 from each set) 
to be the query images. We tried to retrieve the top 64 similar images for each query. The preci-
sion and recall system was relied upon to assess the retrieval performance. For each query, the 
precision is the ratio of the total number of ground-truth images from the same set of query im-
ages over the T retrieved images. The recall is the ratio of the number of retrieved ground-truth 
images over the actual number of the ground-truth images from the same set of the query images. 
After testing each of 20 random images as the query, the trend of the average precision or the 
average recall can be drawn to evaluate the retrieval performance.  

 
3.2 Results and Discussion 
Fig. 4 illustrates the first experiment results. Fig. 4 shows that the modified K-means, which 

uses OMS, outperforms the original version. Even in the worst case of the OMS version (the 
700-epoch one), the average minimum performance (68.75%) is far better than that of the origi-
nal version (50.42%). And the best from our record was 87.50%, which was a 33.75% im-
provement over the 53.75% improvement of the old version. From the result, we can notice that 
the conventional Gabor feature method does not have the ability to handle the rotated texture 
recognition problem. Around the 50% recognition performance means nothing. Instead, with the 
OMS enhancement the average performance is significantly improved (about 22.88%). That 
means the proposed OMS can handle the situation.  

The results also indicate that the K-means clustering method, which works with random initial 
seeds, can lead to very surprising results. Even with a very small value for the epoch parameter 
E (E ≤ 200), we can achieve an unexpected significant high of performance. It is easy to guess 
that we somehow obtained very good initial seeds. This is because the observation in Table 1 
implies that the larger number of epochs does not ensure a better clustering result. One clue for 
that idea has been in recorded in Table 1: when E = 10,000, the clustering performance is lower 
than that of E = 2,000. 

The curve of precision of the second experiment is shown in Fig. 5. The observation shows 
that the trend of the average precision of the OMS looks very stable over that of the queries. And it  
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Fig. 4.  The Min, Max, Average (Avg.) performance of the OMS and original version of the K-means 

over epochs E=100, 200… 1,000, 2,000, and 10,000 
 

Table 1.  Summarized performances of the OMS and the original version of the K-means in a 
database 

E Min Max Average 
100 67.50 87.50 78.33 
200 63.75 75.00 71.25 
300 70.00 75.00 73.75 
400 62.5 75.00 70.00 
500 66.25 76.25 71.67 
600 73.75 76.25 74.58 
700 62.50 72.50 68.75 
800 67.50 76.25 75.42 
900 67.50 82.50 76.67 

1,000 71.25 73.75 72.92 
2,000 71.25 86.25 76.67 
10,000 63.75 72.50 69.58 

Average 67.29 77.40 73.30 
Original 47.50 53.75 50.42 

 

 
Fig. 5.  The curve of the average precision over experimented queries. The solid line marked by 

triangles presents the trend of performance of our proposed Orientation Matching Scheme 
(OMS). The dotted line marked by squares presents the trend of performance of the original 
Gabor feature method 
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is clear from the curve that the difference in performance between the OMS and the original 
method is significant.  

 
 

4. CONCLUSIONS 
In this paper, we have suggested an Orientation Matching Scheme (OMS) for texture informa-

tion comparison. Compared to the conventional method, the experimental results show that our 
proposed OMS can really improve the performance of recognizing rotated texture patterns, 
which is a very popular fact. Although we choose the Gabor filters feature to present the work 
for the sake of convenience, the OMS is believed to work nicely with all multi-orientation fea-
ture-extracting approaches. Besides, the K-means algorithm is purposely chosen to illustrate the 
performance of the OMS model because this method will process a lot of comparisons during 
the clustering progress. By that way, we can ensure the good characteristics, as well as the high 
performance, of the OMS. Moreover, the OMS has the ability to extend the scope for scale 
matching as well. So our future work will focus on extending the OMS and applying it to the 
scale matching problem.  

 
 

REFERENCES 
[1] R. M. Haralick, “Statistical and structural approaches to texture,” Proceedings of the IEEE, Vol.67, 

1979, pp.786-804. 
[2] G. R. Cross and A. K. Jain, “Markov Random Field Texture Models,” Pattern Analysis and Machine 

Intelligence, IEEE Transactions on, Vol.PAMI-5, 1983, pp.25-39. 
[3] A. R. Backes and O. M. Bruno, “A New Approach to Estimate Fractal Dimension of Texture Images,” 

presented at the Proceedings of the 3rd international conference on Image and Signal Processing, 
Cherbourg-Octeville, France, 2008. 

[4] A. K. Jain and F. Farrokhnia, “Unsupervised texture segmentation using Gabor filters,” in Systems, 
Man and Cybernetics, 1990. Conference Proceedings., IEEE International Conference on, 1990, 
pp.14-19. 

[5] R. Azencott, et al., “Texture classification using windowed Fourier filters,” Pattern Analysis and 
Machine Intelligence, IEEE Transactions on, Vol.19, 1997, pp.148-153. 

[6] A. R. Backes, et al., “Texture analysis using graphs generated by deterministic partially self-avoiding 
walks,” Pattern Recogn., Vol.44, 2011, pp.1684-1689. 

[7] M. Varma and R. Garg, “Locally Invariant Fractal Features for Statistical Texture Classification,” in 
Computer Vision, 2007. ICCV 2007. IEEE 11th International Conference on, 2007, pp.1-8. 

[8] J. Han and K.-K. Ma, “Rotation-invariant and scale-invariant Gabor features for texture image 
retrieval,” Image Vision Comput., Vol.25, 2007, pp.1474-1481. 

[9] S. A. Beck J, Ivry R. , “Spatial frequency channels and perceptual grouping in texture segregation,” 
Computer Vision, Graphics, and Image Processing, Vol.37, 1987, pp.299-325. 

[10] J. G. Daugman, “Complete discrete 2-D Gabor transforms by neural networks for image analysis and 
compression,” Acoustics, Speech and Signal Processing, IEEE Transactions on, Vol.36, 1988, 
pp.1169-1179. 

[11] W. Y. Ma and B. S. Manjunath, “Texture features and learning similarity,” in Computer Vision and 
Pattern Recognition, 1996. Proceedings CVPR '96, 1996 IEEE Computer Society Conference on, 
1996, pp.425-430. 

 
 



  
Texture Comparison with an Orientation Matching Scheme 

  

398 

Nguyen Cao Truong Hai  
He received a BS degree in Computer Science from the University of Sciences in 
Ho Chi Minh, Vietnam and an MS degree in Computer Engineering from Chon-
nam National University in 2006 and 2009, respectively. He is currently undertak-
ing a doctorate course as a member of the Information Retrieval Lab at Chon-
nam University. His research interests include text classification; content- based 
image search, object recognition, nlp, and data mining. 
 

 
 
 

Do-Yeon Kim  
She received an MS degree from Dongguk University. She is now undertaking a 
doctorate degree course as a member of the Information Retrieval Lab at Chon-
nam National University. Her research interests are in the areas of information 
retrieval, image retrieval, ontology, and the semantic web. 
 
 
 

 
 
 

Hyuk-Ro Park  
He received a BS degree from Seoul National University; and his MS and Ph.D. 
degrees from KAIST. He has been a professor at Chonnam National University 
since 1999. He is now in charge of the Information Retrieval Lab at Chonnam 
University. His research interests are in the areas of information retrieval, the 
Q&A system, natural language processing, database system, and data mining.  
 
 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /!BM-dolhdip1
    /!BM-gaulr
    /!BM-joyakr
    /AGA-Arabesque
    /AGA-ArabesqueDesktop
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AharoniBold
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AkhbarMT
    /AkhbarMT-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Algerian
    /AmericanGaramondBT-Roman
    /AmiR-HM
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /ArborWin
    /ArialBackslanted
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Astro2KT
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvQest
    /BaskOldFace
    /Batang
    /BatangChe
    /BatangOldHangulJamo
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirdB
    /BirdL
    /BirdM
    /BlackadderITC-Regular
    /BlackChancery
    /BM-dolchulip1
    /BM-gaulr
    /BM-joyakr
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /Brush445BT-Regular
    /BrushScript
    /BrushScriptBT-Regular
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ChungB
    /ChungCB
    /ChungL
    /ChungM
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /CliperSKana
    /CMjoB
    /CMjoL
    /CMjoM
    /Cmsy10
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolekana
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /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
    /Crayon
    /CrounB
    /CrounM
    /CseriB
    /CstreB
    /CstreL
    /CstreM
    /CstreUL
    /CurlzMT
    /DanzinRegular
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DFKMincho-Bd-WIN-KSC-H
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dinbla
    /Dinbol
    /DinerRegular
    /DingDongBold
    /Dinlig
    /Dinmed
    /Dinreg
    /Dotum
    /DotumChe
    /DTnaskh0
    /DTnaskh1
    /DTnaskh2
    /DTnaskh3
    /DTthuluth0
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /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
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /ExpoL-HM
    /ExpoM-HM
    /FelixTitlingMT
    /FencesPlain
    /FixedMiriamTransparent
    /Flora-Bold
    /Flora-BoldEx
    /Flora-BoldHo
    /Flora-BoldWd
    /Floralies
    /Flora-Normal
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSY--SURROGATE-0
    /Gaeul
    /GaramB-HM
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondNo4CyrTCY-Medi
    /GasiIIB
    /GasiIIL
    /GasiIIM
    /GauFontShirousagi
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicL-HM
    /GothicRoundB-HM
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GraphicSansR-HM
    /GTB
    /GTM
    /Gulim
    /GulimChe
    /GulimOldHangulJamo
    /Gungsuh
    /GungsuhChe
    /H2bulL
    /H2gprM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2hsrM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2mkrB
    /H2pirL
    /H2porL
    /H2porM
    /H2sa1B
    /H2sa1M
    /H2sa2L
    /H2snrB
    /H2ta1L
    /H2ta2M
    /H2wulE
    /H2wulL
    /H2yerM
    /H2ysrM
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeadG
    /HeadlineR-HM
    /HeadlineSansR-HM
    /HeadR
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HGMinchoB
    /HGPMinchoB
    /HGSMinchoB
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HMKBP
    /HMKBS
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HSalB
    /HSalL
    /HSalM
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Light
    /HYgprM
    /HYGraPhic-Bold
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HYHeadLine-Bold
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokPan-Bold
    /HYmprL
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYPop-Medium
    /HYporM
    /HYPost-Bold
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYShortSamul-Light
    /HYSinGraPhic-Medium
    /HYSinMyeongJo-Bold
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeatGul-Bold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisB
    /IrisL
    /IrisM
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KirillicaWincyr
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KristenITC-Regular
    /KunstlerScript
    /KyunKo
    /KyunMyung
    /Latha
    /LatinWide
    /LCDReg
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Love
    /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
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Marigold
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /Mdesb
    /MDGaesung
    /MDSol
    /Mfoxb
    /Mfoxl
    /Mfoxm
    /MicrosoftSansSerif
    /MingLiU
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /MJB
    /MJL
    /MJM
    /MMchonL
    /MMchonM
    /Modern-Regular
    /MoeumTR-HM
    /Monaco
    /MonaLisa-Recut
    /MonotypeCorsiva
    /MonotypeKoufi-Bold
    /MonotypeSorts
    /Mpaperb
    /Mpaperl
    /Mpaperm
    /Msam10
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Symbol
    /MudirMT
    /Munhem
    /MVBoli
    /MWORLD
    /MyungjoL-HM
    /MyungjoXB-HM
    /NamuB-HM
    /NamuR-HM
    /Narkisim
    /Nekoyanagi
    /NemoB
    /NemoL
    /NemoM
    /NemoXB
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewGulim
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OriginalGaramondBT-Roman
    /Oxford
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PinoB
    /PinoL
    /PinoM
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /PyunjiR-HM
    /QDotum
    /QGulim
    /QGungsuh
    /Raavi
    /RageItalic
    /Ravie
    /Retort
    /RetortOutline
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RodTransparent
    /SaenaegiR-HM
    /SaenaegiXB-HM
    /SAKURAhira
    /San02B
    /San02L
    /San02M
    /San60B
    /San60L
    /San60M
    /San60R
    /San60SB
    /SanBiB
    /SanBiL
    /SanBiM
    /SanBoB
    /SanBoL
    /SanBoM
    /SanBsB
    /SanBsL
    /SanBsU
    /SanCrB
    /SanCrK
    /SanCrL
    /SandArB
    /SandArL
    /SandArM
    /SandArXB
    /SandAtM
    /SandAtXB
    /SandJg
    /SandKg
    /SandKm
    /SandMtB
    /SandMtL
    /SandMtM
    /SandSaB
    /SandSaL
    /SandSaM
    /SandSm
    /SandTg
    /SandTm
    /SanHgB
    /SanHgL
    /SanHgM
    /SanIgM
    /SanKbB
    /SanKbL
    /SanKbM
    /SanKsB
    /SanKsL
    /SanKsM
    /SanMogfilB
    /SanMogfilL
    /SanMogfilM
    /SanMrB
    /SanMrJ
    /SanMrM
    /SanPkB
    /SanPkL
    /SanPkM
    /SanPuB
    /SanPuW
    /SanSrB
    /SanSrL
    /SanSrM
    /SanSwB
    /SanSwL
    /SanSwM
    /SapphIIB
    /SapphIIL
    /SapphIIM
    /ScriptMTBold
    /SegoeMediaCenter-Regular
    /SegoeMediaCenter-Semibold
    /SeUtum
    /SgreekMedium
    /Shadow9
    /SHeadG
    /SHeadR
    /ShowcardGothic-Reg
    /Shruti
    /Shusha
    /Shusha02
    /Shusha05
    /SILDoulosIPA
    /SILDoulosIPA93Bold
    /SILDoulosIPA93BoldItalic
    /SILDoulosIPA93Italic
    /SILDoulosIPA93Regular
    /SILManuscriptIPA
    /SILManuscriptIPA93Bold
    /SILManuscriptIPA93BoldItalic
    /SILManuscriptIPA93Italic
    /SILManuscriptIPA93Regular
    /SILSophiaIPA
    /SILSophiaIPA93Bold
    /SILSophiaIPA93BoldItalic
    /SILSophiaIPA93Italic
    /SILSophiaIPA93Regular
    /SimHei
    /SimplifiedArabicBackslantedBoldItalic
    /SimSun
    /SimSun-PUA
    /SinGraphic
    /SinMun
    /SnapITC-Regular
    /SohaR-HM
    /Sol
    /SolB
    /SolL
    /SolM
    /SomaB
    /SomaL
    /SomaM
    /SPgoJ1-KSCpc-EUC-H
    /SPgoJ-KSCpc-EUC-H
    /SPgoJS-KSCpc-EUC-H
    /SPgoT-KSCpc-EUC-H
    /SPmuS-KSCpc-EUC-H
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /SwiriB-KSCpc-EUC-H
    /SwiriL-KSCpc-EUC-H
    /SwiriM-KSCpc-EUC-H
    /Sylfaen
    /Symbol
    /SymbolMT
    /TaeKo
    /TaeM
    /TaeUtum
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /TahomaSmallCap-Bold
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldTh
    /TimesIPAnew
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Tiplo
    /TMjoB
    /TMjoL
    /TMjoM
    /ToodamB
    /ToodamL
    /ToodamM
    /TraditionalArabicBackslantedBoldItalic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSTNamr
    /TSTPenC
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypewriteB
    /TypewriteL
    /TypewriteM
    /Univers
    /Univers-BlackExt
    /Univers-Black-Normal
    /Univers-BoldExt
    /UniversCondensedLight
    /UniversCondensedOblique
    /Univers-Light-Italic
    /Univers-Light-Light
    /Univers-Light-LightTh
    /Univers-Light-Normal
    /Univers-Medium
    /Univers-Oblique
    /Uri
    /Utum
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WingsB
    /WingsL
    /WingsM
    /WoorinR-HM
    /WP-CyrillicA
    /WP-GreekCentury
    /WP-MultinationalARoman
    /WriSin
    /YDIBirdB
    /YDIBirdL
    /YDIBirdM
    /YDIBlueB
    /YDIBlueEB
    /YDIBlueL
    /YDIBlueM
    /YDIChungM
    /YDICMjoL
    /YDICMjoM
    /YDICstreB
    /YDICstreL
    /YDICstreM
    /YDICstreUL
    /YDIFadeB
    /YDIFadeL
    /YDIFadeM
    /YDIGasiIIB
    /YDIGasiIIL
    /YDIGasiIIM
    /YDIGirlB
    /YDIGirlL
    /YDIGirlM
    /YDIGukB
    /YDIGukL
    /YDIGukM
    /YDIHSalM
    /YDIHsangIIB
    /YDIHsangIIL
    /YDIHsangIIM
    /YDIMokB
    /YDIMokL
    /YDIPinoB
    /YDIPinoL
    /YDIPinoM
    /YDIPu
    /YDISmileB
    /YDISmileL
    /YDISmileM
    /YDISprIIB
    /YDISprIIL
    /YDISprIIM
    /YDISumB
    /YDISumL
    /YDISumM
    /YDIWebBatan
    /YDIWebDotum
    /YDIWriSin
    /YDIYGO310
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO310
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDIYSin
    /YetR-HM
    /YGO11
    /YGO115
    /YGO12
    /YGO125
    /YGO13
    /YGO135
    /YGO14
    /YGO145
    /YGO15
    /YGO155
    /YGO16
    /YGO165
    /YGO22-KSCpc-EUC-H
    /YGO23-KSCpc-EUC-H
    /YGO24-KSCpc-EUC-H
    /YGO25-KSCpc-EUC-H
    /YGO31
    /YGO32
    /YGO33
    /YGO34
    /YGO35
    /YGO36
    /YGO520
    /YGO530
    /YGO540
    /YGO550
    /YheadB
    /YheadL
    /YheadM
    /YheadUL
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBLOCKMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YjINITIALPOSITIVEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /YMjO11
    /YMjO115
    /YMjO12
    /YMjO125
    /YMjO13
    /YMjO135
    /YMjO14
    /YMjO145
    /YMjO15
    /YMjO155
    /YMjO16
    /YMjO165
    /YMjO22
    /YMjO23
    /YMjO24
    /YMjO31
    /YMjO32
    /YMjO33
    /YMjO34
    /YMjO35
    /YMjO36
    /YMjO42
    /YMjO44
    /YMjO45
    /YMjO520
    /YMjO530
    /YMjO540
    /YMjO550
    /YonseiB
    /YonseiL
    /YoolB-KSCpc-EUC-H
    /YoolL-KSCpc-EUC-H
    /YoolM-KSCpc-EUC-H
    /YSin
    /YtalB-KSCpc-EUC-H
    /YtalL-KSCpc-EUC-H
    /YtalM-KSCpc-EUC-H
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


