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Abstract generation. Moreover, there is a lack of research about real-

Interactive storytelling, emerging with virtual reality technol-
ogy, has attracted a lot of research interests in recent years.
In order to bridge the gap between story generation and story
presentation, some hybrid narrative models are raised. In this
paper, we propose a new hybrid interactive storytelling archi-
tecture S-MADE. It combines the story plot generation and
character performance through goal execution and decompo-
sition mechanism. Fuzzy Cognitive Goal Net (FCGN) is a
goal modeling tool for modeling the story scenario and char-
acter behaviors. The goal decomposition algorithm enables
for director agent to dispatch acts to characters easily. With
this system, dynamic storylines as well as character behav-
iors are created in real time simultaneously, which is hard
to be achieved in traditional approaches. Audiences are able
to experience different perspectives through interactions with
director and characters.

Introduction

Interactive storytelling in the virtual environment gets more
and more concerns in the prosperous game and education
industry. It allows to create a personalized story according
to user interactions. As a mixture of storytelling, virtual re-
ality and user interactions, interactive storytelling provides
audiences the capability to interact with the storyteller and
the characters in realtime, so that dynamic and personalized
storylines can be generated.

Currently there are two main research directions of inter-
active storytelling/narrative: plot-based interactive story au-
thoring and character-based interactive story presentation.
Plot-based storytelling focuses on dynamic storyline author-
ing for the story director/drama manager, e.g., (Magerko
& Laird 2003; Young et al. 2004). On the other hand,
character-based interactive storytelling concerns the im-
plementation of believable behaviors, e.g., OZ project by
Mateas et al. (Mateas 1997), Character-Based Interactive
Storytelling by Cavazza (2001; 2002). In order to combine
the story plot control as well as character development, some
hybrid architectures are raised, e.g. Facade (Mateas & Stern
2003). However, as most approaches implement the charac-
ters or director agents in the view of tasks or roles, the agents
are not equipped with intelligence of goal autonomy at story
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time story authoring and story presentation simultaneously.
Some tools are created to facilitate interactive storytelling
scenario implementation for novice designers, e.g. Alice
(Kelleher 2006). However, the tools still have limitations
at creating complex story scenes.

This paper introduces a goal-oriented hybrid architecture,
namely S-MADE (Multi-Agent Development Environment
for Storytelling), that combines plot-based story authoring
and character-based behavior modeling through the goal ex-
ecution and decomposition of agents. Fuzzy Cognitive Goal
Net (FCGN) is employed to model the goals of involved
agents, in which the temporal causal relationships of the
scenes and behaviors, as well as the reasoning of the context
and user interactions, are clearly defined. With the hybrid
architecture, audiences are able to experience storytelling
through various levels of interactions, with great degree of
freedom.

A Goal-Oriented Hybrid Interactive
Storytelling Architecture

In order to bridge the gap between the plot-based approach
and character-based approach for interactive storytelling,
hybrid approaches are adopted by researchers. To model
the storytelling in the view of entities in the storytelling
(i.e. director, characters), a new hybrid architecture is pro-
posed, namely S-MADE (Multi-Agent Development Envi-
ronment for Storytelling). The interactive storytelling pro-
cess is viewed as the goal execution of the agents (i.e direc-
tor agent and character agents), which will be illustrated in
details in the next section.

Interactive Storytelling Process

A typical hybrid storytelling process is shown as the follow-
ing four steps:

Story Authoring A scriptwriter creates the story plot
which contains multiple storylines. Then the story plot
is sent to a director agent for execution.

Story Executing/Selection The director agent selects only
one storyline based on the user interactions or context
changes in realtime. Scene selection is done through
fuzzy cognitive reasoning mechanism, which will be ex-
plained in details in the next section.



Scene Dispatching Each scene of the plot involves a num-
ber of characters and events, so that the director agent dis-
tributes the scene to relevant characters dynamically. The
director agent interprets the scene, assigns them to char-
acters as behaviors accordingly. The story plot modeling
and behavior dispatching process are described in details
in the next section.

Character Performing The characters perform the behav-
iors assigned by director in the chronological sequence.
The composite behavior can be further decomposed to
atomic behaviors. Based on the user interactions and con-
text changes, the characters select most appropriate be-
havior to execute.

Agents and Goals in Storytelling

Agents are goal-oriented, autonomous objects, which work
in specific context. Agent technology facilitates to model in-
telligent and believable storyteller and characters. The pro-
cess of storytelling is the process of pursuing goals for in-
volved agents in the storytelling. In a storytelling, the goals
of agents can be viewed in Table 1.

Director Character
Goal Story plot Scene act
Atomic Goal | Story Scene State in act
Role Plot planning Behavior planning
Transition Scene Transition  State Transition
Knowledge Global Local

Table 1: Goals of Agents in Storytelling

Fuzzy Cognitive Goal Net (FCGN)

An efficient model/language is required for the communica-
tion between the director and characters, in order to achieve
the autonomy of story generation and story performing. In
our hybrid architecture, Fuzzy Cognitive Goal Net (FCGN)
(2006) is used to model story plots for director and behav-
iors for characters respectively. Through the behavior dis-
patching mechanism, the director assigns the behaviors for
the characters involved in story scenes dynamically. In (Cai
et al. 2006), FCGN has been used to model the story plot
for single director to narrate an interactive story.

Structure of FCGN

As shown in Figure 1, FCGN is composed of goals and tran-
sitions. Goals, represented by circles, are used to represent
the goals that an agent needs to pursue in order to achieve
final goal. Transitions, represented by arcs and vertical bars,
connect from the a goal to a output goal, specifying the rela-
tionship between the two goals. Each transition is associated
with a task list which defines the possible tasks that the agent
needs to perform in order to transit from the input goal to the
output goal.

In FCGN, an atomic goal represents a primitive state which
cannot be further divided, while a composite goal can be
split into goals connected via transitions. Therefore, a com-
plex goal can be recursively decomposed into sub-goals and
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sub goal nets. The hierarchical structure simplifies the goal
modeling process with different levels of abstraction. There

Figure 1: Goal Net with the Alternative Storylines

are four types of transitions:sequence, choice, concurrency
and synchronization. A very complex goal can be repre-
sented with atomic goals and combination of transitions.

In FCGN, Fuzzy Cognitive Maps (FCMs) is adopted as the
inference mechanism for goal selection and task selection.
Fuzzy Cognitive Maps is a qualitative modeling tool pro-
posed by Kosko (1986). By modeling the fuzzy causal re-
lationships among concepts in a system, FCMs enables to
model complex system evolution in short run and long run,
which provides a more sophisticated result over one-step if-
then inference. A more detailed description of FCGN can be
found in (Cai et al. 2006).

Director: Plot Planning with FCGN

FCGN is a very expressive and efficient tool to model the
story plot. The scenes are related in chronological sequence.
In the model, each scene §; is represented as a goal, the
causal relationship between scene S; and S; | is represented
with transition 7;. As shown in Figure 1, multiple storylines
are available due to user interactions or context changes.
Different storyline can be achieved by director with ‘Choice’
mechanism. For example, after scene S1, the director would
decide whether next scene is S2 or S4 based on selection cri-
teria. The FCGN represents the goals of the director agent,
i.e, story scenes. A complex scene is represented as a com-
posite goal, and a simple scene is represented as an atomic
goal. A complex scene is split into small scenes for story
narrative.

The transitions of goal net are capable of describing differ-
ent relationships between story scenes in storytelling. The
sequence transition is used when two scenes has tempo-
ral causal relationships. The concurrency transition is used
when two scenes are independent, such that the presentation
order is not important. The choice transition is the most im-
portant to the user interaction and context variables change,
as it might lead to different scene after the current scene.
The synchronization transition is needed for the concurrent
scenes, such that the next scene can be achieved only after
the concurrent scenes are achieved. Moreover, the combina-
tion of transitions allows to model complicated relationships
among scenes, thus it is able to model a very complex story-
telling.



Character: Behavior Planning with FCGN

In the same way, FCGN is also used as goal model of virtual
characters, i.e to model the acts that characters need to per-
form. In interactive storytelling, the acts for a single char-
acter are not linear in response to user interactions, which
is same as story plot. Here, the goals of character are the
acts/behaviors assigned by the director. The characters per-
form the scene according to the chronological order of the
acts. Different transitions imply the different causal rela-
tionships for the acts. As a believably entity, character also
monitors user interactions and relevant context changes, to
make reasonable act.

Behavior Dispatching

By using the same goal model, the director is able to dis-
patch the scenes to virtual characters seamlessly, through the
goal decomposition algorithm. Therefore, both the story au-
thoring autonomy and character behavior autonomy can be
achieved. Behavior dispatching is an important step wherein
the director agent assigns the behaviors to different char-
acters in a scene autonomously and dynamically. Director
agent will decompose a scene into sub-scenes in parallel for
characters which are involved. An algorithm for scene dis-
patching is shown as

Given: Scene $S = [SAC_1, . SAC_n, S$B, $C]

IF $S is Composite
$Q <= Child(S)
While ($Q is not empty)
$S_t <= $0
For i = 1 to n do
$B_i = Find ($S_t, $B, S$AC_1i,
SAC_i <= $B_i

$C)

End
End

Function: $B_i= Find ($S_t,
FOR S$AC_i IN $S
IF $B_i is independent \%parallel
RETURN $B_i
ELSE IF $B_i is dependent of $B_j
IF $B_3j is done
RETURN $B_i
ELSE
RETURN IDLE

$B, SAC_i, $C)

ELSE
RETURN IDLE

As shown in the algorithm, independent acts for characters
can be performed by characters at the same time, e.g. two
characters walk to each other. If there is interaction between
the two characters, a synchronization is required to synchro-
nize the acts, i.e, characters wait until dependent acts finish.
Characters might call its own act performance with respect
to typical act assigned by director agent, so that it can be
modeled to handle user interactions.

Reasoning Mechanism using Fuzzy Cognitive Maps

To allow an engaging experience for users, the director and
characters need to react intelligently to user interactions and
context changes. Such dynamic storyline selection for di-
rector agent and dynamic behavior selection for character
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agents are achieved by reasoning mechanism in a goal net.
In FCGN, Fuzzy Cognitive Maps is able to model the dy-
namic evolution of context changes as well as user interac-
tions, provides basis for goal selection and action selection.
Different from other reasoning mechanism, e.g rule-based
engine, it is able to work with incomplete information, thus
it is helpful for reasoning with different number of factors.
With FCM inference, it is able to achieve a sophisticated
decision in the case that there is a loop among the causal re-
lationships, which can’t be achieved for simple if-then rules.
A small comparison of FCM with Hierarchical Task Net-
work (HTN) is shown in Table 2. It shows that FCGN em-
powers HTN with abilities of goal abstracting, which pro-
vides a better modeling to increase agent intelligence.

FCGN HTN
Structure Tree Tree
Purpose Goal Planning Task Planning
Selection Fuzzy Cognitive Precondition
Mechanism Maps
Re-plan No Yes

Table 2: Comparison between FCGN and HTN

Case Study: “Mystery Illness Investigation at
Nanyang Town”

Story Implementation

A story, namely “Mystery Illness Investigation at Nanyang
Town”, was implemented using the hybrid approach. The
story is about a group of visitors explore the virtual town
and investigate the mystery illness. By communicating with
virtual characters, or conducting lab experiments, the pro-
tagonists find the causes of the mystery disease, and prevent
a disaster successfully .

The story plot is modeled as shown in Figure 2, in which the
investigators have different choices in the investigation. For
example, he/she can go to either the hospital or the clinic to
check the symptoms of the mystery illness and how widely
the illness has spread. Depending on the availability of the
officer in health ministry, the investigators can check differ-
ences of diseases from government officer, or from library
books. The director agent selects a storyline dynamically

/N SN
Visit [ see / Lab
Hospital | officer k \ Test ) ™~
\___\ ~__/
/\
/

/ o\

Figure 2: Fuzzy Cognitive Goal Net for Illness Investigation
Story



based on the user interactions and the current context. A
selected storyline for one investigator is shown in Figure
2 with goals shaded, in which the investigator first visited
the hospital for illness symptoms, then went to query about
the differences of the illnesses from books, lastly went to
visit the town to confirm the conclusion. Figure 3 shows a

B1 : Greet
i B2: Wil“f in
-\ Hospital [*~. B3: Medlcal Check
yd RN B4 : Listen
yd e B5 : Introduce
y e S B6 : Greet

.. B7 : Patient
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Figure 3: “Visit Hospital Scene” for Doctor Agent

detailed design of scene “visit the hospital”. The scene in-
volves three characters: an investigator, a doctor and a nurse,
and the behaviors of whom are shown vertically separated by
lines respectively. The director agent dispatches the behav-
iors to characters through behavior dispatching mechanism.
The visualization engine is ActiveWorlds 3-D virtual en-
vironment powered by Renderware. Some snapshots are
shown in Figure 4, in which characters perform the behav-
iors assigned by the director at different stages.

(d)

Figure 4: Snapshots for (a) talking to the doctor at the first
time as protagonist (b) talking to the doctor at the second
time (c) nurse visiting the patient (d) nurse reporting to doc-
tor

Results

In the implementation, story plot and character behaviors
are generated in real-time with respect to user interactions.
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The director has high-level abstraction over the story scenes
and characters have low-level abstraction over detailed scene
acts. In the storytelling process, the audiences are able to
affect the decision of director as well as single character,
which promotes the engaging and immersive experience.

Conclusions

In this paper, we propose a goal-oriented hybrid interac-
tive storytelling architecture, namely S-MADE, to achieve
the storytelling through goal execution and decomposition.
Fuzzy Cognitive Goal Net (FCGN) is used to model story
plots as well as character behaviors for director and char-
acters respectively. The director agent and character agents
are connected seamlessly through goal decomposition algo-
rithm. As a result, story authoring autonomy and character
behavior generation autonomy are achieved. Audiences are
able to make the interactions at different levels of authoring
and storytelling.

References

Cai, Y.; Miao, C.; Tan, A.-H.; and Shen, Z. 2006. Fuzzy
cognitive goal net for interactive storytelling plot design.
In Proceedings of International Conference on Advances

in Computer Entertainment Technology, 56. New York,
NY, USA: ACM Press.

Cavazza, M.; Charles, F.; and Mead, S. 2002. Character-
based interactive storytelling. Intelligent Systems, IEEE
[see also IEEE Intelligent Systems and Their Applications]
17(4):17-24.

Charles, F.; Mead, S.; and Cavazza, M. 2001. Character-
driven story generation in interactive storytelling. In Vir-
tual Systems and Multimedia, 2001. Proceedings. Seventh
International Conference on, 609-615.

Crawford, C. 2005. Chris Crawford on Interactive Story-
telling. Berkeley, CA, US: New Riders.

Kelleher, C. 2006. Alice: Using 3d gaming technology
to draw students into computer science. In Proceedings
of the Fourth Game Design and Technology Workshop and
Conference (GDTW 2006), 16-20. Liverpool, UK: ACM
Press.

Kosko, B. 1986. Fuzzy cognitive maps. International
Journal of Man Machine Studies 24:66-75.

Magerko, B., and Laird, J. 2003. Building an interactive
drama architecture. In First International Conference on
Technologies for Interactive Digital Storytelling and En-
tertainment, 226-237.

Mateas, M., and Stern, A. 2003. Facade: An experiment
in building a fully-realized interactive drama. In Game De-
velopers Conference, Game Design track.

Mateas, M. 1997. An oz-centric review of interactive
drama and believable agents. In Al Today: Recent Trends
and Developments., volume 1600, 297-328.

Young, R. M.; Riedl, M. O.; Branly, M.; Jhala, A.; Martin,
R. J.; and Saretto, C. J. 2004. An architecture for integrat-
ing plan-based behavior generation with interactive game
environments. Journal of Game Development 1(1):51-70.




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments 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 -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




