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ABSTRACT
This research proposes a novel method to present “thumb-
nails”of episodes of digitized comics, in order to improve the
efficiency of comic search. Comic episode thumbnails are
generated based on image analysis technologies developed
especially for comic images. Namely, the following proce-
dures are developed for our system: automatic comic frame
segmentation, text balloon extraction, and a linear regres-
sion based model to calculate the importance score of each
extracted frame. The system then selects frames from each
episode with high importance score, and aligns the selected
frames to create the episode thumbnail, which is presented
to the system user as a compact preview of the episode. User
experiments conducted with actual Japanese comic images
prove that the proposed method significantly decreases the
time necessary to search for specific episodes from a large
scaled comic data collection.

Categories and Subject Descriptors
H.3.3 [Information Systems]: Information Search and Re-
trieval—retrieval models, search process; H.2.4 [Database
Management]: Systems—multimedia databases

General Terms
Algorithms, Experimentation.

1. INTRODUCTION
Recently, digital distribution of comics (especially for mo-

bile phones) has developed into a huge business in Japan.
Furthermore, the spread of content over the Web has in-
creased the worldwide popularity of Japanese comics, which
indicates the potential growth of the global comic distribu-
tion market. As the amount of digitized comics increases,
technology to support comic search is expected to become
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more and more important. However, the search function
of existing online comic distribution sites is basically re-
stricted to metadata search, e.g., keyword search of comic
title/artist.

The objective of this research is to improve the usabil-
ity of digitized comic search systems. In order to achieve
this goal, we propose a novel method to generate “thumb-
nails” of comic episodes, by selecting and aligning significant
comic frames from a given comic episode, i.e., a series of
comic page images. Component technologies based on im-
age analysis are developed to extract features from comic
images, such as automatic segmentation of frames and text
balloon extraction. Features extracted from the frames and
text balloons are input to a linear regression based model,
which calculates the importance score of each frame. Fi-
nally, frames with high importance score are presented to the
user as the preview of the comic episode. User experiments
are conducted to evaluate this method on a virtual comic
distribution site. Results of this experiment indicate that
our proposal significantly improves the efficiency of comic
episode search.

2. BACKGROUND
By far, the most popular format of Japanese comics is the

“story comic,”which is typically serialized on weekly/monthly
issued comic magazines. The basic unit of a story comic,
i.e., an episode, typically consists of 20-30 pages, depend-
ing on the publication which the comic is serialized on. In
most digital comic distribution services, comic titles are sold
in units of episodes. However, especially in comic distribu-
tion services for mobile devices, users can only search for
comics based on their metadata, e.g., comic title, author
name, genre, etc. This means that, while users can easily
search for specific titles of comics, it is extremely difficult
for them to search for specific episodes from the title, which
is a major user need. In fact, most existing services merely
present a list of numbered episodes for each title, making it
virtually impossible for users to find episodes without (mis-
takenly) downloading undesired ones.

Presenting a preview of comic episodes is assumed to be a
helpful method for users who want to find specific episodes
from a large scaled comic data collection. A typical way
to generate such previews is to provide access to the first
few pages of a comic episode, similar to the approach im-
plemented for digital book distribution sites, such as Ama-
zon.com. However, the pages presented in the preview may
not be sufficient for users to grasp the story of the episode.
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This is especially true for comics, since the amount of (tex-
tual) information on a page is sparse compared to usual
books. Furthermore, browsing through numerous comic pages
is expected to be a time-consuming process, especially when
the users’ demand is to find an episode from a large data
collection, and/or when users are using digital comic distri-
bution services on mobile devices with limited screen size.

3. RELATED WORK
Existing research efforts in the area of content-based anal-

ysis of comic images have focused on automatic frame seg-
mentation. The mainstream approach is to iteratively seg-
ment frames from the input comic image based on density
gradient, as proposed in [1, 2]. These methods enable the
extraction of individual frames from a given comic page im-
age. Furthermore, methods which utilize comic frame seg-
mentation results to transform comics for viewing on mobile
devices have also been developed [3, 4, 5].

Extraction of text information from comic page images is
also an essential technology. Most existing text extraction
research [6, 7] utilize edges as features to localize regions
which include text. This approach is effective for general
photographs, but is difficult to be applied for comics, since
all elements (including the non-textual areas) of a typical
comic image consist of strong edges. Thus, text extraction
methods which are specialized for comics images becomes
necessary. Guo et al. have developed a method to extract
text balloons from comic strips, by extracting areas which
are not connected with the frame boundary lines [8]. The
efficacy of this method has only been evaluated on comic
strips in relatively fixed formats, thus may not be able to
handle the wide variety of expressions in story comics.

4. COMIC EPISODE SUMMARIZATION

4.1 General framework
The main proposal of this research is the automatic gen-

eration of comic episode “thumbnails,” and its presentation
to comic search system users for previewing comic episodes.
The general framework of our proposal is illustrated in Fig-
ure 11. The proposed system consists of four major steps.
First, for each page (image) of the input comic episode,
frame segmentation (ref. (1) of Figure 1) is conducted. A
set of features is extracted from each segmented frame (ref.
(2)), which is then used to calculate the frame importance
score (ref. (3)). Frames with high importance scores are se-
lected (ref. (4)) and presented to the user as the thumbnail
of the input episode.

A conceptual image which illustrates the implementation
of comic episode summarization results for an online comic
distribution service, is shown in Figure 2. In existing comic
distribution sites, users access to their favorite comic ti-
tles by text-based search (as illustrated in the “Top page”
and “Title search result” screens of Figure 2), and select the
episode which they want to purchase from the list of episodes
in the search result. By utilizing our proposal, a summary
of each episode can be generated beforehand, so that users
can confirm the content of an episode by clicking on the
preview link, as illustrated in the “Preview” screen in Fig-
ure 2. This user interface is expected to reduce erroneous

1Comic images in this paper are provided from the website
“Manga no Shimbun” (http://manganews.com/)
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Figure 1: Outline of proposed system, which selects
frames from comic images to generate a thumbnail
summarization for each episode.
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Figure 2: Conceptual illustration of comic search
interface using summarization results

downloading/purchasing of unwanted comic episodes, and
improve the overall usability of comic distribution services.
Details of each step are provided in the following sections.

4.2 Frame segmentation
The frame segmentation method developed for our sys-

tem utilizes the results of two existing approaches: iterative
frame separation (IFS), and frame corner detection (FCD).
The combination of these two methods has been proved to
improve frame segmentation accuracy in [2].

First, IFS is conducted to obtain a rough estimation of
segmented frames, following the method proposed in [1].
The basic approach of this method is to recursively split the
input comic image to two sub-regions until no separation line
can be detected. Next, FCD is implemented by extracting
corners from the comic image based on two methods: select-
ing intersection points of lines extracted by Hough transfor-
mation, and Harris’s corner detection method. Based on
the IFS results, a multiple number of frame boundary can-
didates are generated by drawing lines which intersect with
the corners detected by FCD. The average density of gra-
dient values for all frame candidates are calculated, based
on the result of applying the Sobel filter to the page im-
age. Finally, the candidate with the highest score is selected
as the optimal segmentation result for each of the initially
segmented frames.

4.3 Text balloon extraction
Japanese text consist of a wide variety of characters, espe-

cially compared to English. Furthermore, as mentioned in
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Figure 3: Example images of text balloon extraction
steps: (a) text character extraction, (b) paint bucket
filling, (c) gradual expansion.

Table 1: Extracted frame features
Type Feature
Frame width (pixels)

height (pixels)
area (pixels)
coordinates of upper left corner (x, y)

Text balloon area (pixels)
number of characters
mean character size (pixels)

Section 3, text character extraction from comic images is not
a trivial problem. Therefore, development of a technology
to extract text balloons from Japanese story comics for fea-
ture extraction of comic images is necessary. The method we
have developed to achive this goal is based on the following
two steps. First, initial text character regions are extracted
from the input comic image, based on text character detec-
tion. Next, the area of the text balloon is determined by
expanding the extracted candidate regioins.

The first step is to extract text character candidates from
the comic page image. This procedure is implemented by
utilizing the face detection method of Viola et al [9]. A text
detector is built based on training data, which consists of
images of Japanese text characters as the positive data set,
and randomly extracted non-textual sub-regions from the
comic images, as the negative data set. Haar-like features
are extracted from all images in the training data, and the
text detector is constructed by Adaboost learning.

Next, the area of the text balloon is determined by ex-
panding the region of the extracted text characters. Area
expansion is conducted by a hybrid of two methods. One
is the paint bucket filling approach, which simply fills the
white space surrounding each extracted character. How-
ever, there are many cases which result in over-filling errors,
due to small gaps in the balloon boundaries. In order to
compensate with such errors, we also implement the grad-
ual expansion method, where the candidate area is gradu-
ally expanded until all edges of the surrounding area become
white. This approach is applied when the result of the paint
bucket method verges to multiple edges of the comic page
image. All overlapping results are merged to obtain the final
text balloon area. Example images of each step in the text
balloon extraction procedure are shown in Figure 3.

4.4 Frame feature extraction
Based on the results of the frame segmentation and text

balloon extraction steps, a feature vector is generated for
each segmented frame. The frame features extracted in this
process are listed in Table 1.

As written in Table 1, frame features are roughly catego-

rized to two types: features of the frame itself, and features
of the text balloon associated with each frame. The num-
ber of characters per text balloon is derived by applying a
commercial Japanese optical character recognition (OCR)
module. The mean character size is estimated by dividing
the text balloon area by the number of characters in the
OCR results. As a result, the features of frame F are ex-
pressed by an 8-dimensional feature vector �F = (f1, · · · , f8),

where each element of �F expresses the value of the features.

4.5 Frame importance score calculation and
episode summarization

Features extracted from each frame are then used to cal-
culate the importance score of the frame in question. A lin-
ear regression model is constructed to calculate the impor-
tance score of each frame F , denoted as follows: Score(F ) =P8

i=1 βi · fi + ε, where βi denotes the regression coefficient
of the i-th feature.

In order to construct the importance score calculation
model, we prepared a training data set by collecting sub-
jective evaluation data of significant comic frames. In this
process, 5 subjects were asked to read 8 episodes of Japanese
comics, and select up to a maximum of 5 frames which they
judged to be important for the episode. The ratio of subjects
who selected each frame as important, and the feature vec-
tor of each frame are used as the regressand and regressors
to estimate the coefficients βi, and ε.

The thumbnail of a comic episode is generated by calcu-
lating the importance score of all frames of the episode, and
selecting the frames with high importance. Namely, the top
N frames, according to their importance scores, are selected
to represent the episode. Since the chronological order of
the frames is essential to express the episode content, the
selected N frames are sorted according to their order of ap-
pearance, when the thumbnail is presented to the user.

5. EXPERIMENTS
A subjective user experiment is conducted to evaluate the

efficacy of our proposal for comic search systems. For this
experiment, we simulate a situation where users of a vir-
tual comic distribution site are searching for a specific comic
episode, from comic titles which consist of a large number of
episodes. The subjects are assigned to use one of the follow-
ing two methods to preview the content of comic episodes
during the search task: our proposed thumbnail genera-
tion method, and the conventional (Amazon-like) preview-
ing method, in which the subjects browse the first few pages
of an episode. The overall efficiency required to successfully
search the target episode is measured for evaluation. Details
of the experiment are as follows.

5.1 Framework of experiment
In this experiment, the subjects are asked to search for

specific episodes of popular Japanese comic titles. Namely,
a short text abstract of the target episode is presented to the
subjects as the query. The list of all episodes from the spec-
ified comic title is also presented to the subjects on a Web-
based interface. By clicking on an episode link, subjects are
able to see the“preview”of the episode. The episode preview
is generated on one of the two previously mentioned meth-
ods. Based on the content of the episode preview, the sub-
ject judges whether or not the selected episode matches with
the query. If the subject decides that the current episode
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Table 2: Summary of comic titles used for evaluation
experiments

ID # of episodes Avg page # Avg # frames/page
T1 64 26.3 4.65
T2 276 19.5 4.47
T3 108 21.4 4.61
T4 233 18.8 5.61

matches the query, he/she clicks the button to “download”
the episode. The search task concludes if the downloaded
episode is a correct match. If not, the subject can browse
the entire content of the downloaded episode, in order to
grasp the story of the comic title.

For comparison of the proposed and conventional meth-
ods, the following measures are recorded for each experi-
ment: time required to search target episode, and the num-
ber of episodes browsed per task. These measures are used
to evaluate the efficiency of the episode search task for both
methods. In addition to these objective measures, all sub-
jects were asked to answer a questionnaire after the experi-
ment. The main objective of the questionnaire is to collect
information about each subjects’ familiarity to the comic ti-
tles used for this experiment. Namely, the subjects are asked
if they have read each comic title prior to the experiment,
and also their general acquaintance with (both digital and
paper) comics.

5.2 Experimental data
Four popular Japanese comic titles T1, · · · , T4 are used for

our experiments. The number of episodes per title, average
number of pages per episode, and average number of frames
per page are presented in Table 2.

84 subjects have cooperated for the experiment (41 male,
43 female, age range from late teens to 50s). All subjects
have general experience in reading Japanese story comics.
Two queries are given to the subject for each title T1, · · · , T4,
thus, each subject is asked to conduct the search task eight
times. The preview method for each title in the experiment
is decided so that each subject previews two of the four titles
by the proposed method, and the other two by the conven-
tional method. The combination of the title and preview
method is determined randomly for each subject.

5.3 Results
Table 3 lists the average time (secs), and the number

of previewed episodes that were necessary for each user to
search for a single query. As clear from this result, the pro-
posed method has enabled users to search for comic episodes
in significantly less time, compared to the conventional method.
It is also notable that the number of episode previews for
the proposed method is higher than that of the conven-
tional method. These results indicate that the conventional
method to present the first few pages of a comic episode is
more time-consuming than the proposal, which is assumed
to be the main cause of the search time difference between
the two methods.

Furthermore, we focus on the time required for users to
search for episodes of comic titles which they are familiar
with. Table 4 lists the average search time per title, for the
subjects who have read more than half of all episodes of each
comic title. The number of such familiar subjects per title
is also written in this Table.

Table 3: Average time and number of browsed
episodes in search experiment

Method Avg time (secs) # of browsed episodes
Preview 324.7 34.1

Conventional 373.5 22.7

Table 4: Average search time (secs) for subjects fa-
miliar to each comic title

Title ID
Avg time T1 T2 T3 T4 Avg
Prev 306.4 200.2 221.9 328.2 264.2
Conv 365.9 405.8 295.4 341.4 352.1
# of subjects 36 51 44 33 41.0

As clear from Table 4, the average time difference between
the proposed and conventional methods is 87.9 secs, which is
significantly higher than that of all experiments (48.8 secs,
see Table 3). This result indicates that the proposed method
is especially effective for users who understand the general
outline of the comic title.

6. CONCLUSIONS
This paper proposes a novel method to generate and present

thumbnail-like summaries of episodes for digitized comics.
This method is expected to improve the efficiency to search
comic episodes on online comic distribution services. Sub-
jective experimental results conducted with actual Japanese
comic data have proved that our proposal can reduce the
time necessary to search for specific comic episodes from a
large-scaled data collection. We believe our research will
contribute to improve the usability of digitized comic dis-
tribution services, and support the future prosperity of the
comic distribution industry.

7. REFERENCES
[1] T. Tanaka, K. Shoji, F. Toyama, J. Miyamichi: “Layout

analysis of tree-structured scene frames in comic images,”
Proceedings of IJCAI 2007, pp. 2885-2890, 2007.

[2] D. Ishii, H. Watanabe: “A study on frame position
detection of digitized comics images,” 2010 Workshop on
Picture Coding and Image Processing (WPCIP),
pp. 124-125, 2010.

[3] M. Yamada, R. Budiarto, M. Endo, S. Miyazaki: “Comic
image decomposition for reading comics on cellular
phones,” IEICE Trans. Info. Sys., Vol. E87-D, No. 6,
pp. 1370-1376, 2004.

[4] K. Arai, H. Tolle: “Method for automatic e-comic scene
frame extraction for reading comic on mobile devices,”
Proceedings of ITNG 2010, pp. 370-375, 2010.

[5] K. Arai, H. Tolle: “Automatic e-comic content adaptation,”
Int’l Journal of Ubiquitous Computing, Vol. 1, Issue 1,
pp. 1-11, 2010.

[6] K. Junga, K.I. Kimb, A.K. Jainc: “Text information
extraction in images and video: a survey,” Pattern
Recognition, Vol. 37, Issue 5, pp. 977-997, 2004.

[7] V. Wu, R. Manmata, E.M. Riseman: “TextFinder: an
automatic system to detect and recognize text in images,”
IEEE Trans PAMI, Vol. 21, No. 11, pp. 1224-1229, 1999.

[8] Q. Guo, K. Kato, N. Sato, Y. Hoshino: “An algorithm for
extracting text strings from comic strips,” Proc. of ACM
SIGGRAPH 2006, 2006.

[9] P. Viola, M. J. Jones: “Robust real-time face detection,”
Int. J. Comput. Vis. Vol. 57, No. 2, pp. 137-154, 2004.

1492



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 2.33333
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




