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Abstract. Due to massive amount of data, the description of audiovisual media
by metadata nowadays can benefit by the support of (semi-)automatic methods
during the annotation process. The presented tool enables the user to mark,
interactively segment and track preselected objects. An integrated shot
detection splits the video into disjoint parts, for instance to circumvent the semi-
automated tracking of objects across shot boundaries. Arbitrary application
dependent custom image processing chains can be created in conjunction with
the research framework AMOPA. Created data is exported in compliance to
MPEG7-DAVP.
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1 Introduction

In the past years, the application of audiovisual media has grown rapidly among all
types of media archives, multimedia centers, knowledge management and e-learning
systems, producing a vast and steadily increasing amount of data. Making this
information overload searchable becomes more and more challenging concerning
time and capacity. The main goal of our works is to decrease the user’s workload
coming with the annotation process. This goal is successively being achieved by
automating the single steps of the workflow.

Machine learning and statistical pattern recognition is engaged in the fields of
audio, video and image processing in order to develop classifiers capable of detecting
(arbitrary) objects. Unfortunately, the inherent and inevitable training process of a
classifier usually demands a huge set of annotated training data, containing examples
of the targeted objects. These intellectual annotations are time-consuming and
repetitive, and they require a lot of human interaction and attention. Easy, fast and
reliable annotation processes may speed up the development cycles of algorithms as
well as strengthen a hypothesis of scientific methods when applied on larger data sets.

1.1 Related Work

During the last decades, a lot of different tools have been developed to ease the
annotation of images and videos. Successfully applied on the TREC Video Retrieval
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Evaluation campaign [1] the ViPER toolkit [2] enables the user to mark single objects
in videos, whilst creating descriptors by assistance of a schema editor. In Caliph the
context of an image can be depicted using a directed semantic graph. Its nodes
describe objects and the edges describe the relation between them. Unfortunately, the
position of objects cannot be denoted. Its co-partner Emir retrieves similar images by
means of MPEG-7 low-level descriptors [3]. Vezzani et al. train and detect objects on
videos while also relying on low-level descriptors [4]. Descriptors of user-selected
regions within images are extracted within the M-OntoMat-Annotizer to determine
objects and their properties.

To minimize the error rate of demanding intellectual annotation the Multimedia
Analysis and Retrieval System (MARVEL) substitutes the graphical user annotation
interface against methods from the area of statistical analysis. These methods sort
images automatically into categories of a complex taxonomy [6]. A similar approach
is proposed by the VideoAnnEx Annotation Tool by providing predefined dictionaries
for the annotation of key objects, events and static scenes [7].

Structured knowledge can be modeled by extensible XML dictionaries containing
categories that can be used for tagging frames or shots [8]. To facilitate frame based
annotation, algorithms for semi-automated segmentation and tracking of objects by
active contours have proven valuable [9]. Goldman et al. initially annotate the shape
of objects to interactively track and manipulate its shape within a video [10].

Originally developed to annotate spoken dialogues, ANVIL [11] now supports the
annotation of diverse video coding schemes. It also integrates XML based export of
generated metadata for post processing by toolboxes like SPSS. Kipp exploits these
coding schemes by adding a spatiotemporal function to mark objects beyond several
frames. Multiple sources of video and various sensor data can be processed by the
Mac tool VCode and VData [12] allowing marking of objects at a timeline. Finally,
the consistency of annotations might be checked using integrated verification
functions.

A different approach is followed by the tool FilmEd [13], which grants multiple
annotations from various people simultaneously when connected via a heterogeneous
network. Even mobile devices start to be equipped for the annotation process but with
very obsolete functions [14].

1.2 Motivation

A lot of efforts have been done to facilitate the cost-intense process of frame by frame
annotation. On the one hand both object segmentation and tracking could be
automated. Unfortunately this option is rarely supported. On the other hand multiple
images of a sequence might be tagged with a common semantic concept or item.
Albeit the tag itself may be restricted due to the accuracy and correctness of the
results of machine preprocessing.

Fan et al. try to close the semantic gap between low-level features and high-level
concepts by identifying salient objects within images and matching them with respect
to base-level atomic image concepts [16]. A simplified approach is worth striving for
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Fig. 1. Architecture of the annotation tool (right). Data is exchanged with AMOPA (middle),
that aggregates the functionality of JMU and Streambaby. (from [15])

in any video annotation process. Furthermore, tools potentially lack of the choice of
data export to (post) process data individually, depending on the objective of the
application.

The here presented annotation tool combines the previously mentioned advantages,
while providing the export of annotations to MPEG7-DAVP and the opportunity to
model and create flexible and extensible application-dependent processing chains by
interconnecting the annotation tool to the research framework AMOPA [17]. Thus, a
possibility to integrate fast multi-threaded processing chains is supplied beside
methods for rapid structural decomposition of videos as well as marking,
segmentation and tracking of objects.

In contrast to images, videos usually contain a lot of motion and various camera
perspectives of objects. Hence, we can enhance the quantity of annotations when
capturing a number of different views of an object. This raises the amount of available
training data leading to a higher quality for further processing, especially for instance
in machine learning. Inherently the effort of annotation may decrease.

2 System Description

The annotation tool consists of two components. The first one is the framework
Automated MOving Picture Annotator (AMOPA) — a detailed description is provided
by [18]. AMOPA integrates a huge set of concepts and process chains that are
frequently used in image, video and audio processing. Access to video data is granted
by the open source C-library FFMPEG, whereas this functionality is encapsulated and
passed on to Java via Streambaby (cf. fig. 1). Recent extensions of the process
concept of Java Media Utility JMU) even allow the implementation of non-linear
processing chains. By this, concepts of almost arbitrary topology can be realized.
Relaying single image processing steps in the chain is achieved by a graphical editor
or via XML. Every step is started as a single thread to fully utilize the capacity of
multi-core CPU environments.
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Fig. 2. Process of the annotation: a person is semi-automatically segmented (middle). The
segmentation is show by a green polygon. The other person (right) is intellectually annotated by
two red polygons indicating upper and lower body.

The second component basically comprises the annotation tool, which is developed
in Java RCP and runs in Windows and Linux systems. The combination of JFace and
SWT allows fast rendering of graphical content.

Fig. 2 shows the graphical user interface during the process of annotating. A
classical menu bar provides functions to load, save, export data and to preprocess
images and recognize objects. Preprocessing includes methods for shot boundary
detection and interactive object segmentation. The recognition stage currently
contains a method to track selected objects. The icon bar symbolizes options to create
different figures like lines, rectangles, circles, and open and closed polygons as well
as properties to set color and line width. The current annotation frame is shown in the
center.

Object hierarchies are visualized by trees. The leftmost (scene) folder reflects a
tree displaying the annotated content of the current frame. A more global content
register containing all annotated frames of the video in form of trees is displayed on
the right. Navigating through videos is realized by the control buttons below the
annotation frame.

At the bottom of the screen two rows of images are presented. The upper row
grants access to all frames of the current video. After the completion of the shot
boundary detection, representative key frames of the corresponding shots are
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Fig. 3. The file viewer perspective of the annotation tool showing the annotated data as
overlays on the image data

displayed in the lower row. Thus, the tool enables the user to scene-wise navigation as
well as shot-wise navigation. Frames are transferred from the control to the annotation
view via double clicking.

The latest feature of the annotation tool is a file viewer perspective that enables one
to load and show images from disk in a scalable grid orienting on the well-known
capabilities to view collections of thumbnails or photos within tools like IrfanView
and Microsoft Photo Gallery 2011. Fig. 3 shows disk-stored representative key frames
extracted from a fire department movie after the application of the shot detection.
Two persons that occur in a dialogue scene have been consistently intellectually
annotated with different colors (green and red) for each face over multiple images.

Microsoft Photo Gallery 2011 appends XML based annotations like the name and
position of a face directly to image. In contrast our perspective loads annotated data
from a separate file from the same folder and file name and overlays each image with
its annotations. If the mouse is hovered over an annotation its description is shown in
a toolbox tip.

As work in progress we currently prepare this perspective for (re)editing of
overlays/annotations in the grid of the file viewer on the fly. Hence, simple annotation
in multiple images can be done at once. On the other hand we target to implement the
opportunity to rapidly evaluate the results of object classifiers on images or videos.
Therefore, results must be stored within an compatible format to be visualized in the
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file viewer. An implemented logic function would allow to easily accept, reject or
even score detections to grant further evaluations.

3 Applied Algorithms

In the following further insights into the available algorithms of the annotation tool
are provided. Each method is implemented in a separate image processing chain
within the framework AMOPA and can be controlled by an interface of shared
objects.

3.1 Navigating in Videos and Data Export

Jumping to a specific frame within a video can turn out to be very difficult to
implement, since the sequential streaming of the video has to be interrupted. Methods
to solve this problem highly depend on the underlying video codec. This especially
concerns the here applied version of FFMPEG when decoding MPEG video.

In contrast to decoding and object instantiation which is needed to finally access
the data of a video frame, simple sequential decoding without object creation is
multiple times faster. In simple benchmarks our system created between 70 and 100
accessible frames per seconds and decoded more than 1,200 frames per seconds.
Therefore, currently we elude the problem of jumping by simply decoding the video
data from the start to the requested time stamp.

When processing long videos, the performance of this method can be very poor
because of longer reloading periods. Speeding up the process can eventually be
achieved when indexing the IFrames of the video by assistance of an external tool
like Avidemux'. Indexed access would allow us to jump directly onto the extracted
byte position of the requested IFrame without any time loss.

Annotation data can be exported optionally to MPEG-7-DAVP [26], plain text or a
customizable XML format.

3.2 Shot Boundary Detection

The detection of shot boundaries is based on [19], but actually uses only a small
sample of the features proposed there to detect hard cuts (cf. [17]). Our test system
(Dual Quad Core CPU, 3 GHz) achieved a processing speed of factor 2.2 times faster
than real-time at 65 per cent workload in average, independent of the resolution of the
video. Therefore, the video is first resized to half PAL resolution and then divided
into disjoint blocks of 48 x 48 pixels.

Individual motion vectors are calculated for each block between two successive
frames. The error between the original block and its motion compensation is
computed by the minimum absolute distance of the blocks pixels. The ratio between
the cumulative sum of the errors from all blocks and an additive function, smoothing
the complete error sum of previous frames, triggers the detection of a transition.

! http://avidemux.org/
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Fig. 4. Evaluation of the results of the GrabCut algorithm. Original images with selected
regions in bounding boxes are displayed in the upper row. Grey color visualizes the differences
to the manually created ground truth shown below. (modified from [24])

Table 1. Precision of the GrabCut method (information is given in pixels)

Image from | Overall GrabCut- Intellectual False Error
Fig. 3 area Segmentation | Segmentation | detections rate
Buddhist 151.526 24.826 24.501 575 2,35 %
Leopard 150.416 19.973 24.510 4.669 19,05 %
Flower 152.044 67.627 68.259 632 0,93 %

In contrast to the evaluation of [20], we were able to enhance the precision of the
method by using MPEG-7 edge histograms within an environment of five adjacent
frames of a shot candidate. Each candidate is tested for dissimilarity. Regarding the
content of local television stations (> 100 hours of video), this method achieves
detection rates of about 99 per cent with an empirical false-positive rate of max. 1.5
per cent.

3.3 Object Segmentation

Determining the exact contours of objects may be crucial for the process of feature
extraction and subsequent processing. The intellectual annotation of such contours
can be performed by free form or polygon tools, but is often time-consuming. To
calculate the contours of an object, we propose the user to surround the object with a
bounding box, before starting the semi-automated segmentation. Therefore, we use an
implementation of [21], where two mixtures of Gaussians (MOG) are separately
modeled for fore- and background. Pixels within the bounding box are assigned to the
foreground, others to the background MOG. For each model the color reduction
method of [22], which associates the pixels of the selected region to the most likely
model is run. Then, its color distribution is computed. Afterwards, a graph is built by
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Fig. 5. Tracking of the selected object (inner bounding box) within the initial image (left).
Result of the automatic object tracking 24 frames later (right). Displayed imagery from
TRECVID 2009 [1]. (modified from [24])

using the pixel distribution of both MOGs as source and sink to calculate the
minimum cut [23]. This procedure is iterated until the set of pixels within both models
remains constant. Results are visualized by fig. 4 and table 1. Acceptable results are
achieved, if the object does not contain too much dissimilar colors. Problems also
arise at strong textures, shadows as well as inhomogeneous background preventing a
sharp distinction of the object.

3.4 Object Tracking

The annotation tool can track selected objects for a user defined number of frames.
Fig. 5 outlines the process of tracking. First, an object is encircled by a bounding box,
visualized by the blue inner rectangle on the left. The light yellow-green outer
rectangle symbolizes the automatically calculated search window used for tracking
the object within the next frame. Referring to [25], we apply a simple block-matching
method with n step search by computing the minimum absolute distance from all
pixels of the selected region and potential positions within the search window.

Optionally, the curved light blue line along the body of the walking person has
been created by automated segmentation. In the current implementation this
segmentation is optional and can be applied within every frame but does not affect the
results of the tracking. Future work may aim to investigate methods to make this
approach more reliable and even invariant to object deformation and changes.
Usually, this can be achieved by the attempt to extract and track standardized object
features from the bounding box or automated segmentation.
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4 Future Work

We have described the current stage of development of an annotation tool that allows
the intellectual annotation of semi-automated segmented and automatically tracked
objects. Future implementations will concern functions to create ontologies and
thesauri to make the tagging of objects more reliable and consistent. Furthermore, an
object browser will support global searching for annotated objects within a video.

Another important step will be the integration of algorithms for the composition of
shots to identify scenarios like dialogs and news broadcasting as well as to further
enhance the exploited techniques for segmentation and tracking (cf. [27]). Methods
for automated text and speaker recognition, and speech detection have already been
developed within AMOPA. They are ready to be integrated into the annotation tool to
enrich the set of functionality for annotation and analysis.

Acknowledgments. This work was partially accomplished within the project
sachsMedia — Cooperative Producing, Storage and Retrieval (Project 03IP608),
funded by the program Entrepreneurial Regions of the Federal Ministry of Education
and Research, Germany.

References

1. Smeaton, A.F., Over, P., Kraaij, W.: Evaluation Campaigns and Trecvid. In: Proceedings
of the 8th ACM International Workshop on Multimedia Information Retrieval MIR 2006,
New York, NY, USA, pp. 321-330 (2006)

2. Doermann, D., Mihalcik, D.: Tools and Techniques for Video Performance Evaluation. In:
Proc. 15" International Conference on Pattern Recognition, vol. 4, pp. 167-170 (2000)

3. Lux, M.: Caliph & Emir: MPEG-7 Photo Annotation and Retrieval. In: Proceedings of the
17th ACM International Conference on Multimedia, Beijing, China, pp. 925-926 (2009)

4. Vezzani, R., Grana, C., Bulgarelli, D., Cucchiara, R.: A Semi-Automatic Video
Annotation Tool with MPEG-7 Content Collections. In: Proceedings of the 8th IEEE
International Symposium on Multimedia, San Diego, CA, USA (2006)

5. Petridis, K., Anastasopoulos, D., Saathoff, C., Timmermann, N., Kompatsiaris, Y., Staab,
S.: M-OntoMat-Annotizer: Image Annotation. In: Linking Ontologies and Multimedia
Low-Level Features. Engineered Applications of Semantic Web Session at the 10" Int’l.
Conf. on Knowledge-Based & Intelligent Information & Engineering Systems, U.K.
(2006)

6. Columbia University. IBM T. J. Watson Research Center: MARVEL: Multimedia
Analysis and Retrieval System,
http://domino.research.ibm.com/comm/research_people.nsf/
pages/jsmith.projects.html

7. Naphade, M.R., Lin, C.-Y., Smith, J.R., Tseng, B., Basu, S.: Learning to Annotate Video
Databases. In: Proc. SPIE, Storage and Retrieval for Media Databases vol. 4676, pp. 264—
275 (2002)

8. Kounoudes, A., Tsapatsoulis, N., Theodosiou, Z., Milis, M.: A multi-level Video
Annotation Tool based on XML-dictionaries. In: Proc. of the 10th WSEAS International
Conference on Mathematical Methods, Computational Techniques and Intelligent
Systems, Corfu, Greece (2008)



304

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

M. Ritter and M. Eibl

Luo, H., Eleftheriadis, A.: Designing an Interactive Tool for Video Object Segmentation
and Annotation. In: Proc. of the 7" ACM International Conference on Multimedia,
Orlando, FL, USA, pp. 265-269 (1999)

Goldman, D.B., Gonterman, C., Curless, B., Salesin, D., Seitz, S.M.: Video Object
Annotation, Navigation, and Composition. In: Proc. of the 21* Annual ACM Symposium
on User Interface Software and Technology, Monterey, CA, USA (2008)

Kipp, M.: Spatiotemporal Coding in ANVIL. In: Proc. of the 6th International Conference
on Language Resources and Evaluation, LREC (2008)

Hagedorn, J., Hailpern, J., Karahalios, K.G.: VCode and VData: Illustrating a new
Framework for Supporting the Video Annotation Workflow. In: AVI 2008, Napoli, Italy,
pp. 317-321 (2008)

Schroeter, R., Hunter, J., Kosovic, D.: FilmEd: Collaborative Video Indexing, Annotation
and Discussion Tools Over Broadband Networks. In: Proc. of the 10th IEEE International
Conference on Multimedia Modeling, Los Alamitos, California, USA, pp. 346-353 (2004)
Concejero, P., Munuera, J., Lorenz, M.: The MESH Mobile Video Annotation Tool. In:
Proc. of the 5th ACM Nordic Conference on Human-computer Interaction: Building
Bridges, NordiCHI 2008, Schweden (2008)

Ritter, M., Eibl, M.: Ein erweiterbares Tool zur Annotation von Videos. In: Proc. 12th
International Symposium on Information Science 2010, Hildesheim, Germany (2010) (in
press)

Fan, J., Gao, Y., Hangzai, L., Jain, R.: Mining Multilevel Image Semantics via
Hierarchical Classification. IEEE Transactions on Multimedia 10(2), 167-187 (2008)
Ritter, M., Eibl, M.: Visualizing steps for shot detection. In: LWA 2009: Lernen - Wissen -
Adaption, Workshop Proceedings, Darmstadt, Germany, pp. 98—100 (2009)

Ritter, M.: Visualisierung von Prozessketten zur Shot Detection. In: Workshop
Audiovisuelle Medien: WAM 2009, Technical Reports of Computer Science (CSR-09-04),
Chemnitz University of Technology, Germany, pp. 135-150 (2009)

Liu, Z., Gibbon, D., Zavesky, E., Shahraray, B., Haffner, P.. AT&T RESEARCH AT
TRECVID 2006 Workshop Contribution. AT&T Labs-Research (2006)

Zwicklbauer, S.: Evaluierung und Implementierung von Shot-Boundary-Detection-
Algorithmen zur automatischen Video-Anno—tation. Bachelor thesis, Universitit Passau,
pp. 48-52 (2010)

Talbot, J.F., Xu, X.: Implementing GrabCut. Brigham Young University, Provo, UT, USA
(2006), http://www.justintalbot.com/course-work/

Orchard, M., Bouman, C.: Color Quantization of Images. IEEE Transactions on Signal
Processing 39(12), 2677-2690 (1991)

Boykov, Y., Kolmogorov, V.: An Experimental Comparison of Min-cut/Max-flow
Algorithms for Energy Minimization in Vision. IEEE Trans. on Pattern Analysis and
Machine Intelligence 26(9), 1124-1137 (2004)

Hohlig, S.: Analyse und Implementierung eines Verfahrens zur interaktiven semi-
automatischen Objektmarkierung und -verfolgung. Bachelor thesis, Chemnitz University
of Technology (2010)

Beck, P.: Implementierung eines flexiblen Algorithmus zum Tracking von Objekten in
Java. Seminar paper, TU Darmstadt, Germany (1999)

Bailer, W., Schallauer, P., Neuschmied, H.: Description of the MPEG-7 Detailed
Audiovisual Profile (DAVP). Technical Report, Joanneum Research, Graz, Austria (2007)
Price, B.L., Morse, B.S., Cohen, S.: LIVEcut: Learning-based Interactive Video
Segmentation by Evaluation of Multiple Propagated Cues. In: Proc. International
Conference on Computer Vision (ICCV 2009), Kyoto, Japan (2009)



	An Extensible Tool for the Annotation of Videos Using Segmentation and Tracking
	Introduction
	Related Work
	Motivation

	System Description
	Applied Algorithms
	Navigating in Videos and Data Export
	Shot Boundary Detection
	Object Segmentation
	Object Tracking

	Future 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




