
J.A. Jacko (Ed.): Human-Computer Interaction, Part IV, HCII 2009, LNCS 5613, pp. 12–20, 2009. 
© Springer-Verlag Berlin Heidelberg 2009 

Adaptation Decisions and Profiles Exchange among  
Open Learning Management Systems Based on Agent  

Negotiations and Machine Learning Techniques 

Silvia Baldiris, Ramón Fabregat, Carolina Mejía, and Sergio Gómez 

Institute of Informatics and Aplications (IIiA), Universitat de Girona, Spain 
baldiris@eia.udg.edu, ramon.fabregat@udg.edu,  

{carolina,sergiog}@eia.udg.edu 

Abstract. We have developed some projects [1,2] for addressing the heteroge-
neity problem in open learning management systems (LMS). In [3], an inde-
pendent adaptation platform to support competences development through  
personalization is presented. Three user characteristics (competences profile, 
learning style, and accessing context) are modeled by means of analyzing user  
interaction data in a LMS. This process is supported by the assigment of inde-
pendent adaptation tasks to different JADE intelligent agents. In this paper we 
introduce some negotiation strategies among those intelligent agents in order to: 
1) select the best types of adaptation through collaborative tasks, and 2) gener-
ate standards and exchangeable user profiles based on the inferred user charac-
teristics, describing the mechanisms to mobilize these profiles between different 
LMSs. These profiles support the generation of specifics learning designs for 
each particular user.  
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1   Introduction 

Nowadays, learning management systems (LMS) are information intensive systems, 
which manage large amounts of knowledge in a database or in content repositories. 
ADAPTAPlan project (TIN 2005-08945-C06-00) deals with the conceptual modeling 
problem for this kind of systems providing a user modeling and adaptation processes 
[3,4] for delivering adjusted learning path to users. 

In this way a conceptual adaptation platform (ADA+) have been designed consid-
ering a set of independent agent tasks. The agent tasks are supported in the definition 
of several elements of the learning process in the LMS (competences, learning re-
sources, metadata), in the user interaction monitoring and in the use of machine learn-
ing techniques in order to know the user.  

However, the information in the e-learning platform can be limited in order to gen-
erate the adjusted learning design for a particular user and produce unwanted results. 

On the other hand, use of XML-based models such as IMS specifications facilitates 
the interaction, information distribution and exchange among LMS. This is one of the 
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main issues to be addressed in the context in an open learning environment because of 
the impact that it could have in the learning design process. 

In this paper, we have focused on how to establish collaborative work among the 
agents in the ADA+ adaptation platform and we present a general schema for the IMS 
specification exchange among e-learning platforms. 

For the first problem we propose the definition of an optimization problem to relate 
the tasks developed by each agent in the platform and the cost associated to the devel-
opment of these tasks. The second problem will be addressed by combining semantics 
and structural techniques for similarity analysis among XML documents.  

The paper is structured as follows. First, in the section 1 an approach for the state 
of the art is presented, and its relationships with the problems related in the paper. 
Next, the two problems mentioned above are described. In the section 4, a detailed 
description about the proposal is presented and finally some conclusions and future 
works are shown. 

2   Related Works 

In this section we introduce some related work and its relationship with our research 
works.  

The first research area related with our proposal is the use of intelligent agents 
technologies in education. Many educational systems are known to reduce navigation 
effort, time to achieve the learning goal, and learner retention, and to increase quality 
of learning. In particular, Shaboo [5], Mas-PlanG [1], MAS-SHAAD [2] and aLFanet 
[6] are projects developed by Universidad Industrial de Santander, University of Gi-
rona and UNED, respectively, which show how user modelling processes and adapta-
tion take into account different user characteristics independently to improve learning.  

Some of these projects use intelligent agents to develop adaptation tasks but frequently 
this set of agents do not collaborate among them to achieve a common objective.  

Our research efforts are oriented to include some characteristics from adaptive hy-
permedia systems in the context of LMS, taken into account the autonomy and mobil-
ity of the agents. An adaptation platform [3] was developed with this purpose but it is 
necessary to improve our work including collaborative task among the agents in the 
platform. This is the first objective in this paper. 

Conceptual modeling to facility the interoperability among LMS is the second re-
search line of our interest. IMS specifications are one of the main elements in the user 
modeling and adaptation process. They are exchangeable XML documents with an 
associated schema. The analysis of the structural and semantic similarities between 
XML and with the problem of detecting change among these kinds of documents is 
another large research area.  

Tendencies for the analysis of the structural similarity in a XML document can be 
summarized into three groups. The first one considers a XML document as an ordered 
tree [7]. The second one is based on the tag similarity [8], and the third one consist on the 
interpretation of the XML document as a time series which applies the Discrete Fourier 
Transform [9], analyzes the frequency of this signal and infers the similarity measure. 
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Some algorithms such as MH-Diff [10] and LaDiff [11] have been developed for 
detecting change between structured documents algorithms. For the specific XML 
documents, XMLTreeDiff [12], XyDiff [13], X-Diff [14] has been developed. 

Our intention is not propose a new algorithm but to use the best one with the pur-
pose of generating a full user model exchange. 

The user modelling process defines and maintains up-to-date user models, where 
user models are a representation of information about an individual user that is essen-
tial for an adaptive system to provide the adaptation effect [15]. 

The result of this process is a user model that consists in different user characteris-
tics and can be expressed in different formats according to the system that stores and 
exchanges it. 

User model servers or shells are systems in charge of maintaining the user models 
and they generally have the follows characteristics: 1) it use a particular language to 
represent the user characteristics, 2) require specific collaborative filtering techniques 
in order to create stereotypes of user groups, 3) count with a user history recorder, and 
also 4) apply techniques such as user models retrieval, update and validation. 

Some of the developments in this area are GUC [16], UM [17], BGP-MS [18], 
DOPPELGÄNGER [19], TAGUS [20], GUMS [21], PROTUM [22], UMT [23].  

A main issue regarding the exchange of information between user model servers is 
the analysis of the information that it contains. This problem is related for us with the 
XML similarity analysis. 

3   Problem Description 

Our research works are based on the following two hypotheses: The first one is to 
support the learning process with the aim to improve the learning. In this case, the 
knowledge about the users (user modeling) such as previous competences, individual 
preferences and human values has to be considered [1] and the learning process has to 
be adaptive according to this knowledge. The second hypothesis is that in an  
 

Table 1. Characterization of the framework elements to support competence development 

Specifications Exchange Service 
• Technological Standard Based 

Agents Technologies  

Learning Adaptation Process 
• Platform Independence 
• Technological Standard Based 

Agent Technologies 

Decision Generation Process 
• Platform Independence  
• Technological Standard Based 

Machine Learning Techniques 
Collaborative Filtering 

User Modelling Process 
Learning style, competences, etc.  

Machine Learning  
Independent Agents Platform 

LEARNING PROCESS MODELLING (Competences, Course Structure, Learning 
Resources and Activities, Evaluation Another Necessary Models) 
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open learning environment the possibility to interchange user profiles based on com-
petences can facilitate the management of the learning process. Table 1 presents a 
general vision of different process to verify these hypotheses. 

In [4] we describe a user modeling and e-learning adaptation process based in the 
use of different IMS Specification. The user modeling process defines the method for 
inferring some user characteristics. In particular, the specific competence level, the 
collaborative competences level, the user learning style and the context. 

User modeling process supports a specific learning adaptation process [3]. The re-
sult of this process can be an IMS Learning Design (LD) level B, which is a course 
that takes into account some user features. This adapted learning design permits to 
deliver learning objects (LO) and activities according to the values of user character-
istics presented above. The ADA+ adaptation platform was developed with this  
proposes and consists in different intelligent agents, which have particular adaptation 
tasks (see table 2). 

Table 2. Specific Agent Task in the adaptation platform 

Specific Agent Task Task description 
Planner Agent − Generates an adapted IMS-LD (level B) for 

users. 
Specific Competence Agent − Generates the planning problem using  

competence definition and the LO metadata. 
Collaborative Competence Agent − Defines the collaborative level of the user 

using a grouping behaviour. 
Learning Style Agent − Defines the delivering order of the learning 

resource type using automatic classification 
techniques.  

− Monitors the change in the user learning 
style according to the user interaction. 

Context Agent − Selects equivalent LO according to the user 
access device and accessibility user  
preferences. 

 
Actually, agents in ADA+ adaptation platform carry out some tasks independently. 

The reason behind this is that we are interested in creating a flexible collaborative 
environment among intelligent agents. This environment is meant to consider addi-
tional users’ characteristics when needed. 

However, we have analysed that the problem of context limitations in the virtual 
environment can produce undesired adaptation results. For these reason, one of the 
purposes of this paper is to introduce an approach based on the definition of an adap-
tation decision process in order to identify the types of adaptation that can be offered 
in a specific moment according to the learning context limitations. 

On another hand, one of the main purpose for applying specifications and stan-
dards in education technologies is to facilitate the information exchange among LMS.  
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IMS consortium has worked in the generation of different kind of specifications 
with the objective of creating a standard e-learning language and increase the systems  
interoperability. These languages permit to specify products and sub-process of the 
learning process such as competence, learning designs, and assessments among  
others. 

We present the Specification Exchange Service (SES) as a mechanism for ex-
change information among e-learning platforms, in particular, IMS specifications. It 
proposes a general framework supported in an adjusted version of X-Diff algorithm 
[24]. SES could support the decision process by increasing the quantity of resource 
than can be used by the agents in ADA+.  

4   Proposal Description 

In this section, we present our proposal to establish a collaborative work among the 
agents in the adaptation platform, and present a general schema for the IMS specifica-
tion exchange among e-learning platforms. 

4.1   Adaptation Decision through Detection of Context Constrain and 
Negotiation 

When the adaptation idea is introduced in the context of a virtual learning process, the 
starting point is still the modelling of the teaching-learning process as in the tradi-
tional (face to face) process. 

However, the initial work for the teacher increases because she needs to perform 
new activities using a LMS and adjust the environment according to the requirements. 
If the teacher does not provide the necessary information to the systems, multiples 
context limitations can be detected in the environment. These limitations impact nega-
tively the automatic generation of the adaptive learning design. Table 3 summarizes 
the different limitations that can be found in the learning environment. 

 

Table 3. Agent tasks vs.context limitations 

Specific Agent Task Context Limitations 
Specific Competence 
Agent 

− Existence and quality of the Competence definition. 
− Existence and quality of the LO metadata according 

to the needed model. 
Collaborative Agent − Amount and quality of users interaction in  

collaborative tools. 
Learning Style Agent − Amount of learning objects according to the different 

LO metadata resource types. 
− Amount and quality of users interaction with the 

different LOM resources types. 
Context Agent − Existence of the equivalent LO for the topics. 
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Table 4. Adaptation Decision Variables 

Context Constraint Variables Values Description 

competence_definition_exist boolean 1 if competence definition exist 

competence_definition_complete integer % 

collaborative_interaction_exist boolean 1 if collaborative interaction exist 

collaborative_interaction_enough integer % 

learning_objects_type_exist boolean 1 if learning objects exist 

learning_objects_type_enough integer % 

equivalen_learning_objects _exist boolean 1 if equivalent learning objects exist 

equivalen_learning_objects_enough integer % 

objects_metadata_exist boolean 1 if objects metadata exist 

objects_metadata_complete  integer % 

objects_metadata_enough integer %  
 
These constraints can be expressed in terms of the specific variables. Table 4 

shows some of them. 
In ADAPTAPlan project each particular agent can define the value of specific 

variables and they use them as the input of the decision process. 
The natures of the variables permit us model the decision problem as an optimiza-

tion problem, where the objective is to reduce the cost of accessing distributed  
resource repositories in order to obtain the necessary information to generate the ad-
aptation task.  

In this way, the decision process can be supported in a cost matrix where different 
source and its cost are related in terms of different characteristics as network traffic 
needed, purchase cost, availability, and importance, among other. 

Taken into account the cost associated to the necessary resources for each particu-
lar adaptation task and also the cost associated to combinations of adaptation tasks, 
the decision is defined. 

As a result of this collaboration process based on the cost of the different re-
sources, an adapted IMS-LD is generated.  

4.2   Specification Exchange Service (SES) 

Consider two different e-learning platforms where the corresponding students devel-
oped different learning activities. Each particular platform is associated to a specific 
user modeling system and user model shell system. 

As was described above, the user modeling system obtains user model for the users 
through the analysis of user interaction and the user model shell system maintain the 
model (see figure 1). The question is: how can the information in these systems be 
shared? 

In last years, XML have become the most common language to represent informa-
tion to be shared about the learning process and the people. Indeed, IMS specifica-
tions use XML as a representation language and schemas for the structure definition 
and validation. 
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Fig. 1. Exchange Problem 

For this reason we have tested some algorithms for the analysis of the similarities 
between XML documents, algorithms were shown in the section 2.  

We have selected diffX algorithm [24] in order to detect the structural changes in 
the XML documents and for supporting the generation of a new user model which is a 
mix of previous two documents. diffX algorithm was selected for including move 
operation that another tested algorithm does not implement. The process of the new 
user model generation is shown in the figure 2. 

 

 

Fig. 2. Complete User Model Generation 

The first part of the process, matching, considers the XML documents as an ordered 
tree, identifying isolated tree fragment mapping (i.e. an iterative top-down mapping 
technique). The result of this mapping is the definition of the set of sub trees that are 
the same in both trees. This identification permits to determinate the set of necessary 
operations to transform one document into another. The set of operations are applied 
to the document of the LMS that has generated the request. Then the document is sent 
to the requester LMS. 

Semantic analysis of the XML document in the matching process it is supported in 
the schemas associated to different IMS specifications. 

5   Conclusion and Future Works 

In this paper we deal with two problems associated to the use of adaptive e-learning 
platforms and we propose an approach for each of them. The first one is about how 
the incomplete learning process modeling can produce undesired adaptation results in 
the LMS. We propose a strategy based on the collaboration among the intelligent 
agents in order to generate an adequate adaptation decision. The decision strategy is 
supported by a cost matrix where different source and its cost are related in terms of 
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different characteristics as network traffic needed, purchase cost, availability, and 
importance. 

The second problem is related to the need of information exchange among e-
learning platforms, user profiles exchange, competence definition or any other type of 
information, in order to address this problem one approach supported in diffX algo-
rithm was introduced. 

Proposals presented in the paper are under construction in the context of A2UN@ 
project (TIN2008-06862-C04-02/TSI). In particular, different types of repositories for 
supporting the agent collaboration are under construction. 

Testing process for comparing different algorithms have been developed and the 
integration of different syntactic and semantic algorithms is been implemented. 

References 

1. Peña, C.I.: PhD Thesis: Intelligent agents to improve adaptivity in a web-based learning 
environment. Universidad de Girona (2004) 

2. Mérida, D., Cannataro, M., Fabregat, R., Arteaga, C.: MAS-SHAAD a Multiagent System 
Proposal for an Adaptive Hypermedia System. In: Proceedings of IJCEELL journal Spe-
cial issue: Adaptivity in Web and Mobile Learning Services (2004) 

3. Baldiris, S., Santos, O., Huerva, D., Fabregat, R., Boticario, J.G.: Multidimensional Adap-
tations for Open Learning Management Systems. Accepted at TUMASA Workshop of 
2008 IEEE/WIC/ACM International Conference on Web Intelligence and Intelligent Agent 
Technology, Sydney (Australia), December 9-12 (2008) 

4. Baldiris, S., Santos, O.C., Barrera, C., Boticario, J.G., Velez, J., Fabregat, R.: Integration 
of educational specifications and standards to support adaptive learning scenarios in 
ADAPTAPlan. International Journal of Computer Science and Applications (IJCSA). Spe-
cial Issue on New Trends on AI techniques for Educational Technologies 5, 1 (2008) 

5. Moreno, G.D., Baldiris, S.M.: Degree project memories: Adaptive Hypermedia System for 
Teaching Object Oriented Programming. Universidad Industrial de Santander (2003) 

6. Santos, O.C., Boticario, J.G.: Meaningful pedagogy via covering the entire life cycle of 
adaptive eLearning in terms of a pervasive use of educational standards: the aLFanet ex-
perience. In: Nejdl, W., Tochtermann, K. (eds.) EC-TEL 2006. LNCS, vol. 4227, pp.  
691–696. Springer, Heidelberg (2006) 

7. Shasha, D., Zhang, K.: Fast algorithms for the unit cost editing distance between trees. 
Journal of Algorithms 11, 581–621 (1990) 

8. Buttler, D.: A Short Survey of Document Structure Similarity Algorithms. In: International 
Conference on Internet Computing 2004, pp. 3–9 (2004) 

9. Flesca, S., Manco, G., Masciari, E., Pontieri, L., Pugliese, A.: Fast Detection of XML 
Structural Similarity. IEEE Transaction on Knowledge and Data Engineering 17(2),  
160–175 (2005) 

10. Chawathe, S., Garcia-Molina, H.: Meaningful change detection in structured data. In: Pro-
ceedings of the ACM SIGMOD International Conference on Management of Data, Tuc-
son, Arizona, USA, May 13-15 (1997) 

11. Chawathe, S., Rajaraman, A., Garcia-Molina, H., Widom, J.: Change detection in hierar-
chically structured information. In: Proceedings of the ACM SIGMOD International Con-
ference on Management of Data, Montreal, Quebec, Canada, June 4-6 (1996) 

12. Cubera, F., Epstein, D.: Fast Difference and Update of XML Documents, March 1999. 
Xtech, San Jose (1999) 



20 S. Baldiris et al. 

13. Cobena, G., Abiteboul, S., Marian, A.: Detecting changes in XML documents. In: Pro-
ceedings of the 18th International Conference on Data Engineering, San Jose, California, 
USA, February 26 - March 1 (2002) 

14. Wang, Y., DeWitt, D., Cai, J.: X-Diff: An effective change detection algorithm for XML 
documents. In: Proceedings of the 19th International Conference on Data Engineering, 
Bangalore, India, March 5-8 (2003) 

15. Brusilovsky, P., Millán, E.: User Models for Adaptive Hypermedia and Adaptive Educa-
tional Systems. In: Brusilovsky, P., Kobsa, A., Nejdl, W. (eds.) Adaptive Web 2007. 
LNCS, vol. 4321, pp. 3–53. Springer, Heidelberg (2007) 

16. Van Der Sluijs, K., Houben, G.: A generic component for exchanging user models be-
tween web-based systems. International Journal of Continuing Engineering Education and 
Life-Long Learning 16(1/2), 64–76 (2006) 

17. Kay, J.: The um Toolkit for reusable, long term user models. User Modeling and User-
Adapted Interaction 4(3), 149–196 (1995) 

18. Kobsa, A.: Modeling the user’s conceptual knowledge in BGP-MS, a user modeling shell 
system. Comput. Intelligence 6, 193–208 (1990) 

19. Orwant, J.: Heterogenous learning in the Doppelgänger user modeling system. User 
Model. User-Adapted Interact. J. Personal. Res. 4(2), 107–130 (1995) 

20. Paiva, A., Self, J.: TAGUS: A user and learner modeling workbench. User Model. User-
Adapted Interact. J. Personal. Res. 4(3), 197–226 (1995) 

21. Finin, T.W., Drager, D.: GUMS1: A general user modeling system. In: Sixth Canadian 
Conference on Artificial Intelligence, Montreal, Canada, pp. 24–29 (1986)  

22. Vergara, H.: PROTUM: a prolog based tool for user modeling. WIS-Report 10, WG 
Knowledge-Based Information Systems, Department of Information Science, University of 
Konstanz, Germany (1994) 

23. Brajnik, G., Tasso, C.: A shell for developing non-monotonic user modeling systems. Int. 
J. Human-Computer Studies 40, 31–62 (1994) 

24. Al-Ekram, R., Adma, A., Baysal, O.: diffX: An Algorithm to Detect Changes in Multi-
Version XML Documents. School of Computer Science, University of Waterloo (2005) 


	Adaptation Decisions and Profiles Exchange among Open Learning Management Systems Based on Agent Negotiations and Machine Learning Techniques
	Introduction
	Related Works
	Problem Description
	Proposal Description
	Adaptation Decision through Detection of Context Constrain and Negotiation
	Specification Exchange Service (SES)

	Conclusion and Future Works
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




