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Abstract. Nowadays a wide range of input devices are available to users of 
technical systems. Especially modern alternative interaction devices, which are 
known from game consoles etc., provide a more natural way of interaction. But 
the support in computer programs is currently a big challenge, because a high 
effort is to invest for developing an application that supports such alternative 
input devices. For this fact we made a concept for an interaction system, which 
supports the use of alternative interaction devices. The interaction-system 
consists as central element a server, which provides a simple access interface for 
application to support such devices. It is also possible to address an abstract 
device by its properties and the interaction-system overtakes the converting from 
a concrete device. For realizing this idea, we also defined a taxonomy for 
classifying interaction devices by its interaction method and in dependence to the 
required interaction results, like recognized gestures. Later, by using this system, 
it is generally possible to develop a user-centered system by integrating this 
interaction-system, because an adequate integration of alternative interaction 
devices provides a more natural and easy to understand form of interaction. 

Keywords: Multimodal Interaction, Human-Centered Interfaces, Human-
Computer-Interfaces, Gesture-based Interaction. 

1   Introduction 

Offering the use of modern interaction devices on technical systems is an actual trend 
for regarding customers’ needs to provide an easy and intuitive interaction. Especially 
games are predominantly designed for playing them with other controllers than 
traditional once, like joystick, gamepad or the combination of mouse and keyboard. In 
2006 the Nintendo Wii was published and had an amazing success because of its 
intuitively useable control paradigm by performing natural gestures. Going one step 
further Microsoft’s Kinect introduce a full body gesture interaction by using only the 
own body as controller device. But not only systems for playing games try to utilize 
natural interactions, also systems like mobile phones using multi touch are successful 
like Apple’s iPhone or other modern smartphones. All of these systems have one 
feature in common: they support a natural interaction by supporting gestures. 
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On the computer nowadays a gesture-based interaction is even not so successful. 
On these systems the traditional interaction devices mouse and keyboard are the most 
often used devices for the control of applications. Only multi-touch monitors are in 
some usage scenarios used for an easier interaction e.g. in public domains. Mostly the 
reason is the missing support in programs and applications. But also if alternative 
interaction devices are supported, their usage may not be adequate in all use case 
scenarios of a program. In different use cases, different interaction metaphors are 
needed to provide a useful interaction. For example by presenting a picture, abstract 
gestures are useful to instruct the viewer-program to zoom or rotate the picture. But if 
the user navigates through the menu of such a program only simple gestures are 
appropriate like pointing an entry or panning the display in a direction. Furthermore 
interaction devices often provide additional technical features e.g. the Nintendo 
WiiMote controller contains accelerometers, which are useful for supporting a 
gesture-based interaction. But the WiiMote also utilizes an infrared camera, which 
allows it to be used as pointing device. For an adequate support of modern interaction 
devices all the possible interaction methods and paradigms should be supported, but it 
is a challenge to address different kinds of interaction methods, if multiple modern 
interaction devices are used. 

In this paper we introduce a taxonomy of possible interaction methods for existing 
interaction devices. In this taxonomy currently applied interaction methods are 
presented, based on nowadays available interaction systems and devices. In this paper 
we also describe a generic interaction analysis system we had developed, which 
handles different interaction devices and its supported forms of gestural interactions, 
basing on the defined taxonomy for interaction methods. Hence the system handles 
the technical aspects like detecting gestures, or adopting e.g. the pointing mechanism 
of the WiiMote to a physical display. By using this interaction analysis system, a 
developer does not need to spend effort in developing a gesture recognition system 
any more. Via an API the developer can also declare, which interaction method 
should be supported or be disallowed in the programs use case scenarios. The 
interaction analysis system automatically determines the supported devices and its 
technical aspects to use the relevant sensors. Of course the support of multiple 
interaction methods is provided, so different kinds of interaction methods are possible 
in a use case scenario. 

2   Related Works 

For classifying interaction devices to specify existing input and output devices, 
different approaches are existing. Especially for input devices classifications exist, to 
provide the possibility to group devices in dependence of similar properties. In the 
following section we give a small overview of existing classifications for input 
devices. 

One of our goals is to use the classification for conceptualizing and developing an 
interaction-system, for this fact we also introduce in some existing interaction 
systems, which provide the feature for an intuitive usage. 
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2.1   Classifications for Interaction Devices 

In the past some effort was done in defining classifications of input devices, mainly 
with the goal of better understanding of the devices, so that optimal devices could be 
found for specific tasks or similarities in devices to replace a device by another 
adequate one [1]. 

One of the first classifications was a taxonomy, which was defined by Foley et. al. 
[2]. The classification was focused on graphical user interface applications and its 
typical tasks that can be performed. Tasks were for example selecting a graphical 
object, orienting the mouse etc. Foleys taxonomy differentiates between devices that 
can perform these tasks and in what way they can do it, especially if its active 
principle is directly or indirectly. 

Buxton et. al. [3] made the observation that there is a major difference in the way 
devices can produce the same output. Buxton called these differences pragmatics and 
divided the devices further into the way they produce the output (position, motion, 
pressure, etc.) and ended up with a taxonomy, which could represent simple devices. 

To finally be able to classify all input devices, even virtual ones, Mackinglay [4] 
took Buxton’s taxonomy and build a formal approach, which can be used to classify 
the most input devices. Mackinglay describes an input device with a 6-tuple: 

WOutRSInMT ,,,,,=  

M… is an operation manipulator that describes, which value is changed 
by the device e.g. Rz would mean rotation around the z-axis 

In… is the input range in which the device can be manipulated e.g. a 
touchscreen would have a input range of [0, touchscreensize] 

S… is the actual state of the device 
R… defines a function that maps between In and Out 

Out… is the output range which results from In and function R 
W… describes the inner function of the device 

 
 

 
(a) Merged operations 

 
(b) combined devices in Buxton’s taxonomy 

Fig. 1. Mackinglay’s Taxonomy of input devices [4] 
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These tuples can be combined by 3 different merge operations to form more complex 
input devices: 

─ Connect: connects one device from Out with a fitting input device from In 
─ Layout composition: indicates the position for two simple devices at a 

superordinate device 
─ Merged composition: similar to layout composition, but the merged values 

defining a new complex data type 

It is hard to insert devices for video or audio-based recognition in these taxonomies. 
In an alternative approach Krauss [5] divides devices on the super level in coordinate-
based and non-coordinate-based interaction devices. So its classification (see Fig. 2) 
is driven by the output values of the devices. 

 

Fig. 2. Classification of input devices by Krauss [5] 

2.2   Gesture-Based Interaction Systems 

Some effort was invested to support a gesture-based interaction to normal computers 
and into application for allowing an easier control. In particular, the use of interaction 
devices from game consoles becoming also interesting for the use on normal 
computers. The reason is that they are well known and next to its easy usage, they 
provide different methods for interacting with a system. Early interaction devices like 
old data gloves were designed for only one interaction scenario. But in difference, a 
modern controller like the Wiimote, which is an input device developed by Nintendo, 
can recognize acceleration in 3 directions and it therefore can be used for gesture-
recognition, next to use the infrared camera for the use as pointing device or use the 
buttons directly to control an application. To use only the WiiMote on a computer, 
different implementations are available. One of the most flexible programs for using 
the WiiMote as gesture-based device is WiiGee1. The recognition is implemented by a 
statistical comparison of the acceleration inputs and comparing them with previously 
trained acceleration data. WiiGee can classify the observed sequence as gestures [6][7]. 

                                                           
1 http://www.wiigee.org 
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There are also video-based applications that recognize faces [8] and some early 
approaches to recognize human gestures in video-based systems [9]. A more advances 
approach is Microsoft's Kinect2 which uses stereo images to recognize gestures. 

Speech recognition is a field, which gets more and more involved and works well 
for limited vocabulary. Many systems like cellphones, car navigation systems, 
operation systems and computer games support speech recognition. 

3   Classification for Interaction Methods 

In a first idea for creating a gesture-interaction system (see Fig. 3) that supports 
different kinds of alternative interaction devices, we focused on supporting different 
kinds of devices [10]. During this work we recognized that many devices can be used 
for different interaction methods, for instance the WiiMote is an accelerometer-based 
device, which can be used for gestures. Next to this it utilizes an infrared camera, 
which allows the use as pointing-device and it is possible to use it as key-based 
controller, because of the also provided buttons on the top of the controller. 

Furthermore for some interaction methods various other devices do exists, which 
allows the same form of interaction. Representatives for 3-dimensional accelerometer-
based devices are the WiiMote, Playstation Move Controller and most of the currently 
existing smartphones on the market. 

 

Fig. 3. Architecture of our Gesture-Interaction-System [10] 

In default, for every supported controller another implementation is necessary, also 
for modules, which are able to e.g. recognize gestures. This is not an adequate 
procedure, so that we created another approach, which we are going to describe in the 
following sections. 

For creating an effective tool to support also new upcoming alternative interaction 
devices, we need a concept for organizing them. Also to allow the use of modules for 
multiple times, like for gesture recognition module. In fact of this, we designed a 
multi-dimensional classification of interaction devices, grouped by the interaction 
method and the interaction result. 

3.1   Classification of Interaction Methods 

In the past times interaction devices are designed for a single use scenario, e.g. a 3D-
Mouse was designed for using it to interact directly within a virtual 3-dimensional  
 

                                                           
2 http://www.xbox.com/de-de/kinect 
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Fig. 4. Classification taxonomy for the possible interaction methods 

world. In difference to these devices, the modern interaction devices for modern game 
consoles etc. utilize multiple technologies. The Playstation Move controller integrates 
so accelerometers, a gyrocopter, a compass and buttons, which in sum allows a 
manifold interaction style. 

For grouping interaction devices, we conceptualized a taxonomy to group the 
controller by its basic underlying technology (see Fig. 4). Of course, every interaction 
device can be ordered in multiple groups – depending to the required technical 
feature. 

This classification is necessary to provide the possibility that a developer etc. can 
address which kind of interaction method he wants to support or what kinds of 
interaction devices he wants to allow interacting in his application. 

The important difference between this characterization and the existing approaches 
for classifying interaction device is that we separate the devices by its technical use 
method and what kind of sensors etc. are responsible for this method. 

3.2   Classification of the Interaction Results 

In a practical use a user or furthermore a developer has a specific requirement on the 
results by the usage of an interaction device. So if an interaction in a graphical user-
interface is planned, the result from the used controllers must be coordinates etc. This 
can only be ensured, if the taxonomy provides the feature of filtering the devices by 
its generated result data. 

By interacting through a graphical interface the user can use different kinds of 
interaction devices, in dependence to the needed results e.g. coordinates for a 3-
dimensional environment. Today only 1, 2 or 3-dimensional environments are known. 
But in fact of further research approaches or the use of e.g. multi-dimensional 
 

 

Fig. 5. Classification taxonomy for addressing the interaction result by previously defined 
interaction method 



26 D. Burkhardt et al. 

 

combinations of multiple 3D environments, we regard also n-dimensional interaction 
results, but of course today we found no real n-dimensional (n>3) interaction device 
or an environment, which provides the need of such an interaction device. 

3.2   Usage of Interaction Devices by Classifying Interaction Devices 

Our concept of the taxonomy for classifying interaction methods to support intuitive 
interaction devices is a combination of the two described sub-classifications. The 
result of coupling both classifications is an array in which every interaction device 
(restricted to input devices) can be classified (see array in Fig. 5).  

With this array it is possible to determine interaction device with similar features. 
Next to the feature of addressing interaction devices that supports a required 
interaction method and generates a preferred interaction results, like complete 
coordinates within a graphical user-interface. 

 

Fig. 6. Entire Classification Taxonomy for classifying interaction methods to support intuitive 
interaction devices, in which every input device can be arranged 

4   Concept for an Interaction-System 

To create an extensible interaction system, we conceptualized a system, which regards 
the presented taxonomy. One of the most important features of the conceptualized 
system will be the possibility to address devices with a specific interaction metaphor 
and with a special return value. This enables the chance that later further applications 
can be developed, which will use the interaction-system and over this they can select 
the kind of the preferred way to interact within the application. On this way the 
developer of an application can for instance define, that every kind of accelerometer-
based devices will be supported for a gesture-based interaction. The consumer has 
now the choice to use such a device, but it does not matter, if it will be a WiiMote, a 
Playstation Move controller or a Smartphone with accelerometers. 

To achieve such a system and also to support the aspect of recognizing gestures 
with a device, every field of the array equates to an abstract device. This will be 
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achieved in modeling every device as a virtual device. The treatment of the data e.g. 
the final coordinates or the recognition of a performed gesture will fully be overtaken 
by the interaction-system. Over an API the application is able to commit information 
to the server like the enabled kind of interaction devices or further supported gestures. 
The application gets as return value the coordinates or the final performed gestures. 
So the interaction-system is saving a lot of effort for developers of applications, who 
wants to enable a gesture-based interaction within his application or program. 

Fig. 7 shows the overall concept of our system. Another application can 
communicate with our system by sending xml messages over the network layer. Over 
the connection the system sends an xml message that lists all available devices, and 
expecting after this an xml message, which describes the devices that should be 
operated and how they should be connected. Every device is implemented as a plugin, 
which the server can automatically load. This makes our system generically to support 
further and also new upcoming devices like Microsoft Kinect. 

 
 

(a) Architecture illustration for the  
interaction-system 

(b) mapping of the device data 
to the screen 

Fig. 7. Architecture and data mapping of interaction devices by the Gesture Interaction System 

The system consists in general of 3 components. The central and most important 
component is the server of the interaction-system, which organizes all available 
interaction devices and also the modules for the supported interaction methods. Next 
to this central system an API library is available, so that a developer of a program is 
able to use the interaction-system. The API is planned for C# (.NET) and for Adobe 
Flex, which allows also web-application to support modern devices. The third 
component will be a system for providing the possibility to configure new gestures. 
So this Learning-Tool is only designed for modes where a gesture-interaction should 
be used. So developers etc. can train new gestures for controlling their application. 
The Learning-Tool generates an XML-configuration file, which can later be 
committed by the API to the server of the interaction-system. On this way the server 
will know the new gestures and is able to recognize them. 
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5   Discussion 

This interaction-system is an additional system to support alternative interaction 
devices. Our main research scope lay in an adaptive visualization framework for 
visualizing semantics data. To enable an intelligent user-interface we have to support 
intuitive information visualization on the hand, and on the other hand we have to 
provide an easy form for interacting through visualizations from the input side. For 
this circumstance we need an interaction-system to delimit a specific method of 
interaction (and a specific type of result value, like a performed gesture or 
coordinates) and the used interaction method e.g. by accelerometers. This is 
especially necessary, if another kind of navigation should be supported then only a 
coordinate-based once. For example, how is it possible to provide a gesture-based 
interaction through graphs? The challenge is that the navigation to its direction is 
harmful, because if e.g. 5 nodes are positioned on top right, it is hard to determine 
which node has to be selected, if a gesture to the top, right direction is performed. So 
an alternative approach is required for providing an adequate gesture-based 
interaction through graphs. Similar to this kind of visualization, it is also hard to find 
a gesture-based approach for timeline and geographical visualizations. 

Another point for discussions is the completeness of the taxonomy. We currently 
applied it on actual existing input devices especially from game consoles. We also try 
to regard most kinds of smartphones. From all these devices we determined its 
utilized features for differentiate its interaction methods and form. Then we tried to 
determine the possibly results, which are required in external applications. In the 
presented form, we cannot ensure that all kinds of interaction are regarded. We 
supported all common kinds of interaction, but it is possible that also new approaches 
have to be regarded and so an extension of the taxonomy has to be taken. 

6   Conclusion 

In this paper we introduced into our defined taxonomy for classifying interaction 
devices in dependence of its interaction metaphor and its interaction results. In 
difference to other existing classifications, our approach is primary driven by the 
usage in adaptive semantic visualizations and therefor to select specific kinds of 
interaction devices or devices with specific forms of interaction. Next to this, the 
taxonomy groups devices with similar forms of interaction, which helps to abstract 
these devices and its significant properties and provide so the possibility to develop 
e.g. gesture-recognition modules for such an abstract device and finally also all 
related devices which are grouped under this abstract device. 

This idea for classifying interaction devices is used for our interaction system, 
which allows the use of alternative interaction devices like WiiMote or the Playstation 
Move controller. With this system every currently available input device can be 
classified by its utilized interaction method and in dependence to its interaction result 
e.g. coordinates or an identified gesture. The interaction-system consists of two parts, 
the central server, which organizes the devices and provides an interface for external 
applications. And also the API for the use within application that communicates with 
the server and gets the results of interactions from the connected devices. 
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The conceptualized system can be extended by further and also new upcoming 
input devices and also for the determined input results further modules can be 
developed to support e.g. different kinds of gesture-recognition. This can be useful if 
an accurate recognition is required for normal interactions in application as well as a 
less accurate real-time recognition like it is needed in games. 

But in general it is possible to develop a user-centered system by integrating this 
interaction-system, because an adequate integration of alternative interaction devices 
provides a more natural and easy to understand form of interaction. 
 
Acknowledgements. This work was supported in part by the German Federal 
Ministry of Economics and Technology as part of the THESEUS Research Program. 
For more information please see http://www.semavis.com. 

References 

1. Jacob, R.J.K., Sibert, L.E., McFarlane, D.C., Mullen Jr., M.P.: Integrality and separability 
of input devices. ACM, New York (1994) 

2. Foley, J.D., Wallace, V.L., Chan, P.: The human factors of computer graphics interaction 
techniques. Prentice Hall Press, Englewood Cliffs (1990) 

3. Buxton, W.: Lexical and pragmatic considerations of input structures. ACM, New York 
(1983) 

4. Mackinlay, J., Card, S.K., Robertson, G.G.: A semantic analysis of the design space of 
input devices. L. Erlbaum Associates Inc., Mahwah (1990) 

5. Krau, L.: Entwicklung und Evaluation einer Methodik zur Untersuchung von Interaktionsgerten 
für Maschinen- und Prozessbediensysteme mit graphischen Benutzungsoberflächen. Universität 
Kaiserslautern (2003)  

6. Poppinga, B.: Beschleunigungsbasierte 3D-Gestenerkennungmit dem Wii-Controller. 
University of Oldenburg (2007) 

7. Thomas Schlomer, N.H.S.B., Poppinga, B.: Gesture Recognition with a Wii Controller. In: 
2nd International Conference on Tangible and Embedded Interaction (2008) 

8. Zhao, W., Chellappa, R., Phillips, P.J., Rosenfeld, A.: Face recognition: A literature 
survey. ACM Comput. Surv. 35, 399–458 (2003) 

9. Mitra, S., Acharya, T.: Gesture Recognition: A Survey. IEEE Systems Man and 
Cybernetics Society (2007) 

10. Burkhardt, D., Nazemi, K., Bhatti, N., Hornung, C.: Technology Support for Analyzing 
User Interactions to Create User-Centered Interactions. In: Stephanidis, C. (ed.) UAHCI 
2009. LNCS, vol. 5614, pp. 3–12. Springer, Heidelberg (2009) 

11. Nazemi, K., Burkhardt, D., Breyer, M., Stab, C., Fellner, D.W.: Semantic Visualization 
Cockpit: Adaptable Composition of Semantics-Visualization Techniques for Knowledge-
Exploration. In: International Association of Online Engineering (IAOE): International 
Conference Interactive Computer Aided Learning 2010 (ICL 2010), pp. 163–173. 
University Press, Kassel (2010) 

 


	Classifying Interaction Methods to Support Intuitive Interaction Devices for Creating User-Centered-Systems
	Introduction
	Related Works
	Classifications for Interaction Devices
	Gesture-Based Interaction Systems

	Classification for Interaction Methods
	Classification of Interaction Methods
	Classification of the Interaction Results
	Usage of Interaction Devices by Classifying Interaction Devices

	Concept for an Interaction-System
	Discussion
	Conclusion
	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




