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Abstract. The proceedings of many technical events in different areas of 
knowledge witness the history of the development of that area. LiveMemory is 
a user friendly tool developed to generate digital libraries of event proceedings. 
This paper describes the module designed to perform content recognition in 
LiveMemory.  
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1   Introduction 

LiveMemory is a software platform designed to generate digital libraries from pro-
ceedings of technical events. Until today, only very few prestigious events have pro-
ceedings printed and widely distributed by international publishing houses. Thus, 
copies of the proceedings are restricted to those who attended the event. In this case, 
past proceedings are difficult to obtain and very often disappear; bringing gaps into 
the history of the evolution of events and even research areas. The digital version of 
proceedings, which started to appear at the end of the 1990’s, possibly made things 
even worse. Only conference attendees were able to obtain copies of the CDs of the 
proceedings. LiveMemory was used to generate a digital library released in a DVD 
containing the whole history of the 25 years of the proceedings of the Symposium of 
the Brazilian Telecommunications Society, the most relevant academic event in the 
area in Latin America. The problems faced in the generation of the SBrT digital li-
brary ranged from compensating paper aging effects, filtering back-to-front noise [5], 
correcting page orientation and skew during scanning, to image binarization and 
compression. LiveMemory merges together proceedings that were scanned and vol-
umes that were already in digital form. The SBrT'2008 digital library was organized 
per year of the event. 

This paper outlines the functionality of the LiveMemory platform in general and 
addresses the way it recognizes the contents of the pages, making possible general 
indexing of documents and better access to the information in the library. This  
module works by getting information from two different sources. The first one is the 
image of the pages of the "Table of Contents" of the volume. The second one is each 
paper page image. Besides those pages there are introductory pages such as the  
history of the event, the address of the volume editor, etc. There may also be track or 
session separation pages, remissive index, etc. Pages are segmented to find the block 
areas which correspond to the information and then transcribed via OCR. The  
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transcription of the blocks of the Table of Contents and headings of papers are cross 
analyzed to generate the entries of the navigation index (hyperlinks) in the digital 
library. It is important to remark that the volumes of SBrT varied widely in layout 
from one year to another, or even within the same volume, as most of those volumes 
were typewritten according to "loose" requirements stated that each year editor at a 
time there were no word processors. Even the page numbering systems adopted varied 
from one year to another. Some volumes are numbered with Indo-Arabic numerals 
throughout, some others use Roman numerals in introductory pages, there are vol-
umes that are split into "sessions" or "tracks" and each paper gets a numbering ac-
cording to its position in there. The title and page number segmentation process was 
developed in MatLab© and correctly spotted the required information in almost 100% 
of times. In the cross reference system, that information was checked against the tran-
scription of the pages of the Table of Contents and in case of inconsistent information 
the priority is given to the index in the calculus of page attributes. 

This paper is organized as follows. In the next section one provides a brief over-
view of the features of the LiveMemory platform. Section 3 details the page content 
functionality of the platform. The information cross-reference modulo is described in 
Section 4. The concluding section details the results obtained for the content detection 
module in LiveMemory in the development of the SBrT Digital Library, presents the 
conclusions and draws lines for further work. 

2   LiveMemory Image Pre-processing Routines 

The top-level interface of the LiveMemory platform allows the user to generate the 
opening screen of the proceedings to be generated. In that screen, the user provides 
the information of the number of volumes to be inserted. The LiveMemory environ-
ment automatically builds the hierarchy of directories for the different volumes. The 
user may also provide a wallpaper image to the screen and an opening soundtrack to 
be played when the library is accessed. The user must provide information of which 
volumes are already in digital form and which volumes are originally in paper. In the 
previous version of LiveMemory the only entry to the library is through the top menu 
that provides buttons to volumes. To improve that situation a few difficulties need to 
be overcome. The volumes that were originally in digital form use several different 
technologies. Some volumes are one large pdf file where all pages/articles appear one 
after another. Some others are structured/browsable pdf files where each article has an 
entry in the index. Some volumes have some search and indexing software that point 
at pdf files. Some other volumes are encapsulated Flash or database protected files. 
Being able to "unstructured" all the available data to generate a global library index or 
re-index by author or keywords them is far from being a trivial task, which is consid-
ered out of the scope of this paper. 

This section outlines the image processing functionalities in LiveMemory. All 
printed proceedings are scanned in true color with a resolution of 200 dpi and stored 
in uncompressed bmp file format. The scanned images are loaded in a directory that 
corresponds to the year of the event. LiveMemory is targeted at non-experts in image 
processing, thus the image processing part is as automated as possible and asks for no 
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parameter input. The set of tools to suitably filter images encompasses the following 
routines: 

• content identification, 
• image binarization, 
• noise border removal, 
• orientation and skew correction, 
• page size normalization, 
• salt-and-pepper filtering, and 
• image compression in Tiff_G4 file format. 

Content identification for index generation is explained in the next section. The most 
important image processing routines are outlined below. LiveMemory makes use of 
some of the functionalities of BigBatch [4] a platform to process monochromatic 
documents. Similarly, to BigBatch, the document process interface may work in user 
driven or batch modes. 

2.1   Image Binarization 

Monochromatic images claim much less space than their color equivalent, are much 
faster loaded for visualization, need less toner for printing, etc. Most proceedings 
were printed in black-and-white. Thus, it is advantageous to have the pages in their 
monochromatic version, whenever possible. One phenomenon observed in several of 
the proceedings digitized by the authors to the SBrT Digital Library is that several 
volumes exhibit a light back-to-front interference [5], also known as bleeding or 
showtrough. Fig.1 zooms into a part of a page of a volume of SBrT with such noise. 
To minimize such phenomenon, LiveMemory successfully uses an entropy based 
binarization algorithm that was designed to remove back-to-front interference in  
historical documents [5]. 

 

 

Fig. 1. Part of a document with light back-to-front noise 
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Fig. 2. Proceedings page with photo in true-
color Size: 431 kB - JPG, 435kB - pdf 

Fig. 3. Monochromatic version of Figure 02   
Size: 122kB - Tiff, 351kB-pdf 

  

Fig. 4. Versions of Fig.3. Size: 3.03 kB - Tiff 
and 230 kB – pdf. 

Fig. 5. LiveMemory Versions of Fig.5. Size: 
3.03 kB - Tiff and 343 kB - pdf. 
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Very often, paper pages incorporate graphical elements such as photos, figures, and 
graphs that are printed using dithering techniques in such a way that resemble gray 
scale images, although printed in black and white. Figure 2 provides an example of 
such a page, also with some back-to-front noise. The direct binarization of such pages 
does not yield satisfactory graphical results as may be observed in Figure 3. The con-
version of page with photos, figures and graphs into gray scale provides a reasonable 
alternative in size, but introduces non-uniform pages into the volume as the majority 
of pages are monochromatic for the sake of space and readability. LiveMemory image 
processing module automatically sweeps the directory of scanned images from a vol-
ume looking for pages that encompass graphical elements. These pages are found by 
using projection profile both in the horizontal and vertical directions. Pages whose 
projection presents large contiguous areas indicate the presence of graphical elements. 
The projections allow splitting pages into blocks, which are tagged. Similar blocks are 
merged together. In such way, LiveMemory decomposes pages into text and graphical 
elements. Text areas are binarized. The graphical elements are converted from true 
color into gray scale. Figure 5 provides an example of such synthetic image which, 
although it brings no gain in space, if compared with gray scale, it is uniform to the 
reader as there is no difference in the text areas from the other pages in the volume. 
Layout analysis is performed in the different kinds of paper pages to identify the 
fields of interest with the aid of an OCR platform.  
 

 

   

Fig. 6. Page with and without black border 
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2.2   Black Border Removal 

As one may observe in the case of the page shown on the left hand side of  
Figure 6, the monochromatic version of the document exhibits a black border on its 
left margin. This border is the result of the uneven illumination of the scanning proc-
ess due to volume binding. The same phenomenon appears, for different reasons 
whenever the volume of the proceedings is unbound and the loose pages are scanned 
using a production line automatically fed monochromatic scanner. The difference 
between the two cases aforementioned is that in the former the black border is within 
the document area, while in the latter case of automatically fed monochromatic  
scanners the noise surrounds the document. The right hand side of Figure 6 presents 
the same document of the left hand side with the black noisy border removed.  
The algorithm used in LiveMemory for black border removal is described in  
reference [1]. 

3   Paper Preparation 

The experience with the digital volumes integrated into the SBrT digital library 
showed that, in general, there are standard layouts in the articles in one proceeding 
volume and that editors were careful enough to include headings with title and data of 
the authors. This information may be used for indexing articles and volumes in a 
similar way to the one proposed in reference [6]. 

A volume of proceedings has a somehow standard format that may be split into 
four parts: 

• Volume presentation. 
• Table of Contents. 
• Papers. 
• Remissive Index (optional). 

The volume presentation frequently encompasses a title page, a forward (or preface) 
by the conference chairperson, the list of people on the program committee and other 
optional items. The Table of Contents is a list of authors, paper title, and page num-
bers. In general, roman numerals are used for page numbering the Volume presenta-
tion and the Table of Contents parts. Some conferences that use the Track format 
structure their proceedings differently, as:  

• Volume presentation. 
• Table of Contents. 
• Track 1 (Track presentation+Papers)...Track n (Track presentation+Papers). 
• Remissive Index (optional). 

In this version of LiveMemory, the user provides information of the kind of structur-
ing used in each volume. The papers themelves encompass front or title and content 
pages. The front pages of papers include: 
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• Paper Title. 
• List of authors and affiliation. 
• Abstract (or summary). 
• Abstract in a foreign language (optional). 
• List of keywords (optional). 
• Classification indices (optional). 

Identifying all these elements allows a complete navigation in the contents of papers. 

3.1   Block Image Segmentation and Classification  

LiveMemory segmentation algorithm uses projection profile to iteratively split the 
page in blocks in a top-down fashion. At first, one takes the projection profile of the 
whole page as the example shown in Figure 7, where one finds information blocks.  

Each of those blocks are 
then recursively split into 
sub-blocks until reaching 
blocks that envelope each 
line. If 25% of blocks are 
aligned vertically then that 
alignment point is a col-
umn margin. The analysis 
of the height, width and 
the position within the 
page and in relation to the 
other blocks in it allows 
one to re-merge similar 
blocks and to decide about 
their nature. For instance, 
in general the block that 
contains the title of an 
article is on the top-center 
of a page, not aligned with 
the column margins. A 
minimum width parameter 
is also used, to distinguish 
between a title and a page 
numbering. In the case of 
the paper proceedings of 
SBrT, no page heading had 
any other information 
besides page number. 

Similarly, the blocks on the bottom of a page generally contain information about the 
paper and page number. In the case of the paper shown in Figure 7 the block on the  
 
 

 

Fig. 7. – Front page block decomposition 
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top of the page contains the paper title, authors' names and affiliations. On the bottom 
of the page, one finds two blocks. The central one contains "0-7803-2097-2/94/$4.00 
©1994 IEEE" (every four years the SBrT annual event is called the International 
Telecommunications Symposium, an IEEE event) and the rightmost one presents 
"073", the page number in the proceedings volume. One may also observe that the 
page of Figure 7 also has back-to-front interference, which is more pronounced on the 
left hand side of the title block. 

The segmentation and classification of the information on the Table of Contents is 
aided by user provided information on its general layout.   

4   Automatic Categorization 

Automatic categorization (or classification) of textual information in pre-defined 
classes is a research area of rising importance due to the ever growing availability of 
documents in digital format, thus a greater need of organizing them. A common ap-
proach to address such problem is based on machine learning: frequently an inductive 
process automatically generates a classifier having as starting point a set of pre-
classified documents in each of the categories of interest. The advantages of such 
strategy in relation to the knowledge engineering one (which consists in experts in the 
subject manually defining a classifier) is due to its performance once it brings a con-
siderable economy of efforts of the experts in the field, besides providing systematic 
grounds for extensibility, allowing more easily to address new domains in a much 
faster way. The LiveMemory platform follows the machine learning approach for text 
categorization, but also makes use of some artifices that yield an efficiency rise of 
such a process. 

4.1   Document Organization 

Indexing documents with a controlled dictionary is an example of the more general 
problem of database organization. Often, several other problems relative to docu-
ment filing either for personal organization or in structuring a corporative database 
may be solved using text categorization techniques. An example of such may be 
found in the interesting paper in reference [9], which addresses the problem of effi-
ciently finding patents of different categories with a high accuracy rate. Another 
example is the automatic fulfilment of columns in a newspaper (such as Economics, 
Health, International Politics, etc.). LiveMemory attempts to group together the 
papers in proceedings according to its concentration area. In the case of a telecom-
munications conference, for instance, one has mobile communications, satellite 
communications, computer networks, cryptography, etc. To make searches in a 
proceedings database in which the paper subject has been previously annotated is 
far more precise and faster. Very often, papers have no keywords and have to be 
swept to find them in their abstract or even the paper body, with the aid of a subject 
dictionary.  
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4.2   Document Organization 

Text categorization dates back to 1961 with the work reported in [10] about the prob-
abilistic text classification. Since then it has been used in a large number of different 
applications. LiveMemory is a tool that aims to work with proceedings independly of 

the language they are written. 
In the specific case of the pro-
ceedings of SBrT, there are 
papers in English, Portuguese 
and Spanish. Thus one has two 
different outlooks to cluster the 
papers into: one is in the lan-
guage the paper is written in 
and another is its subject area. 
In the case of the SBrT digital 
library, priority is given to the 
paper concentration area, using 
as guidance the information 
within the volume such as ta-
bles of contents, indices, sepa-
ration pages, etc. Even section 
ordering and conference sched-
ule that often appears in some 
volumes are used to infer in-
formation about the content of 
papers, as chairpersons tend to 
organize sections with related 
papers. All information gath-
ered must be cross-checked 
with abstracts and sometimes 
introductory and/or concluding 
sections. A different research 
concern, but somehow related 
to the one reported, focuses in 
finding document authorship 
and detecting plagiarism. 

5   The Table of Contents Generator 

Having ways to fast navigate in digital libraries is mandatory. The blocks of interest 
spotted during the segmentation process shown above are transcribed via OCR. This 
information is used for indexing articles and volumes. The index generating module 
of LiveMemory takes the set the transcription of the Table of Contents pages from a 
volume and tries to match a formation rule of a regular expression to find the 
"page_number". The Java library for regular expression parsing was used to create the 
parser generator. 

 

Fig. 8. Block segmentation of a page 
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Each image that corresponds to a volume page is segmented to find its number and 
title blocks, which are transcribed using the Tesseract OCR. This information be-
comes attributes of the image. Figure 9 shows the results of block segmentation from 
the Table of Contents and of the paper title page for the article shown in Figure 8. As 
one may observe, the information in the two blocks are not the same. Even the title 
does not fully coincide as in the paper title there is a spelling mistake, corrected by  
the volume editor in the Table of Contents. Now, the system tries to unify the 
page_number information with the page attributes. The title pages are the key for the 
image and contents matching. 

 

  
4.5 Dlslcalls A Sollwara Package far lha 
Analysls and Daslgn al Câ€€ ¢IIÂ¤Iar lalla 
lyslans P. 73 
D. Lara R._ M. C. Ruiz S., G. Ramirez S., 

G. 
HcmÃ©ndcz V., Instituto PolitÃ©cnico 

Nacional, Mexico 

DISICELL: A SOFTWARE PACKAGE 
FOR THE 

ANALYSIS AND DEIGN OF CELLULAR 
RADIO 

SYSTEMS* . 
Domingo Lara, Concepcion Ruiz,Gustavo 

Ramirez and Genaro Hernandez. 
Center for Research and Advanced Studies. 
Electrical Engineering Dept. 
Av. Instituto PolitÃ©cnico Nacional 

#2508.MÃ©xico D.F. 07000. 
Phone: + 52 5 5861282 Fax: + 52 5 7520590. 

Fig. 9. Top: (Left) Information from Table of Contents; (Right) Paper Title; Bottom – 
Tesseract© transcriptions 

The top-left part of Figure 9 presents an image block extracted from the Table of 
Contents of a volume. Its automatic transcription performed by the Tesseract OCR is 
shown immediately below. The use of regular expressions has enabled to spot the 
page number in the volume. That information was used to find the corresponding 
image file by offsetting the list_of_filenames. The segmentation process shown in the 
last section is able to find the image of the paper_title_block as shown in the top of 
right hand side. 

Another aiding element is provided by the image filenames: they follow a strict 
numerical order. This means that the image filenames follow a pattern such as vol-
ume_year_page_number. For instance, the first image scanned of the 1991 volume is 
1991_001, the second one is 1991_002, the third page is 1991_003, etc. Then, the 
problem of tying hyperlinks between the table_of_contents and images becomes find-
ing the right offset in the two lists. Unfortunately, in some volumes of the SBrT pro-
ceedings there are missing and repeated pages. This may cause unrecoverable trouble 
to any automatic indexing system. 
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6   Conclusions and Lines for Further Work 

This concluding section provides some evidence of the effectiveness of the index 
generation scheme presented herein. A total of 613 pages of 323 papers within several 
volumes of the SBrT proceedings with different page, table of contents, heading and 
footnote layouts, typesetting and printing technologies, paper color due to aging, etc. 
were tested. The title blocks were correctly recognized in 96.9% of the total number 
of pages, while page numbers were spotted in 97.1% of cases. The linking of the 
"Table of Contents" to page numbers was successful in 98.3 % of the total number of 
papers. 

LiveMemory is no doubt a valuable and user friendly platform for the generation 
of digital libraries of event proceedings. Its use in the case of the SBrT digital library 
witnesses its usability. 

The automatization of the detection procedure of the layout of the pages of the Ta-
ble of Contents using a classification tool such as Weka [8] is under development. 
Other lines for further work include automatic author and keyword searching. 
 

Acknowledgments. Research reported herein was partly sponsored by CNPq - 
Conselho Nacional de Pesquisas e Desenvolvimento Tecnológico and CAPES - 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior, Brazilian 
Government. The authors also express their gratitude to the SBrT – the Brazilian 
Telecommunications Society, for granting the permission to use the images from their 
proceedings. 

References 

1. Ávila, B.T., Lins, R.D.: A New Alg. for Removing Noisy Borders from Monochromatic 
Documents. In: ACM-SAC 2004, pp. 1219–1225. ACM Press, New York (2004) 

2. Ávila, B.T., Lins, R.D.: A New and Fast Orientation and Skew Detection Algorithm for 
Monochromatic Document Images. In: ACM DocEng 2005. ACM Press, New York 
(2005) 

3. Gonzalez, R.C., Woods, R.E.: Digital Image Processing, 3rd edn. Prentice-Hall, Engle-
wood Cliffs (2007) 

4. Lins, R.D., Ávila, B.T., de Araújo Formiga, A.: BigBatch: An Environment for Processing 
Monochromatic Documents. In: Campilho, A., Kamel, M.S. (eds.) ICIAR 2006. LNCS, 
vol. 4142, pp. 886–896. Springer, Heidelberg (2006) 

5. Silva, J.M.M., da Lins, R.D., da Rocha Jr., V.C.: Binarizing and Filtering Historical 
Documents with Back-to-Front Interference. In: ACM Symposium on Applied Computing, 
Dijon. Proceedings of SAC 2006, pp. 853–858. ACM Press, New York (2006) 

6. van Beusekom, J., et al.: Example-Based Logical Labelling of Document Title Page Im-
ages. In: ICDAR 2007, pp. 919–924. IEEE Press, Los Alamitos (2007) 

7. Tesseract, http://code.google.com/p7tesseract-ocr/ 
8. Weka 3: Data Mining Software in Java, http://www.cs.waikato.ac.nz/ml/weka/ 
9. Larkey, L.S.: A patent search and classification system. In: Proceedings of DL 1999, 4th 

ACM Conference on Digital Libraries, Berkeley, CA, pp. 179–187 (1999) 
10. Maron, M.: Automatic indexing: an experimental inquiry. Journal of the ACM 

(JACM) 8(3), 404–417 (1961) 


	Content Recognition and Indexing in the LiveMemory Platform
	Introduction
	LiveMemory Image Pre-processing Routines
	Image Binarization
	Black Border Removal

	Paper Preparation
	Block Image Segmentation and Classification

	Automatic Categorization
	Document Organization
	Document Organization

	The Table of Contents Generator
	Conclusions and Lines for Further Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




