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Abstract. Context aware systems have evolved into complex information sys-
tems capable of providing large quantities of information obtained from
network sensors with heterogeneous characteristics. This article proposes a
multi-agent system that monitors patients and maintains a permanent fix on
their location within a given context. The system uses information provided by
sensors distributed throughout the environment. The system agents take the in-
formation they receive and fuse it to improve the decisions and actions involved
in their processing. The multi-agent system implements a SOA-based platform,
which allows heterogeneous Wireless Sensor Networks to communicate in a
distributed way. This article presents the evaluation of the solutions provided by
the agents through the information flow for the organization.

Keywords: Information Fusion, Context-Awareness, Multi-Agent Systems,
Healthcare.

1 Introduction

There is currently a considerable variety of sensors that can observe user contexts.
The diversity of characteristics: observable parameters, temporal and sample scales,
means of acquisition, etc., is a source of practical problems that, if they are to be
solved, must be clearly understood [2]. Within the user context, the high level of dy-
namism is tied to important restrictions and factors to consider. Data fusion can im-
prove the perception of the context information and solve some of these problems.
These methods seek to widen the observational space, increase the contextual and
temporal coverage, reduce ambiguities, and supplant any shortcomings in any indi-
vidually considered contextual observations [2].

The search for effective and non-invasive solutions within a user context brings us
to context-aware systems. These systems store and analyze all of the relevant infor-
mation that surrounds and forms part of the user context. The user’s preferences,
taste, location, frame of mind, activities, surroundings, vital signs, as well as the room
temperature and lighting conditions, etc., comprise the information that can be classi-
fied as the initial context information, and can be easily captured from the user’s resi-
dence. The information is usually acquired through sensors located in different
Wireless Sensor Networks (WSN). The current trend for displaying information to

M. Grafia Romay et al. (Eds.): HAIS 2010, Part I, LNAI 6076, pp. 961103, PO10.
© Springer-Verlag Berlin Heidelberg 2010



10.

11.

Healthcare Information Fusion Using Context-Aware Agents 103

Fraile, J.A., Bajo, J., Corchado, J.M.: Multi-Agent Architecture for Dependent Environ-
ments. In: Providing Solutions for Home Care. Inteligencia Artificial. Special Issue 7th
Ibero-American Workshop in Multi-Agent Systems, vol. 42, pp. 3645 (2009), ISSN:
1137-3601

Liu, Y.-H., Wang, S.-Z., Du, X.-M.: A multi-agent information fusion model for ship col-
lision avoidance. In: 2008 International Conference on Machine Learning and Cybernetics,
vol. 1, pp. 6-11 (2008)

Muioz, M.A., Gonzalez, V.M., Rodriguez, M., Favela, J.: Supporting context-aware col-
laboration in a hospital: an ethnographic informed design. In: Proceedings of Workshop on
Artificial Intelligence, Information Access, and Mobile Computing 9th International
Workshop on Groupware, CRIWG 2003, Grenoble, France, pp. 330-334 (2003)

Pierce, L.L., Steiner, V.L., Khuder, S.A., Govoni, A.L., Horn, L.J.: The effect of a Web-
based stroke intervention on carers’ well-being and survivors’ use of healthcare services.
Disability & Rehabilitation, Editorial Board Members 31(20), 1676-1684 (2009)

Pfeffer, A., Das, S., Lawless, D., Ng, B.: Factored reasoning for monitoring dynamic team
and goal formation. Information Fusion. Science Direct 10(1), 99-106 (2009)

Sycara, K., Glinton, R., Yu, B., Giampapa, J., Owens, S., Lewis, M., Grindle, L.T.C.C.:
An integrated approach to high-level information fusion. Information Fusion 10(1), 25-50
(2009)



	Title Page
	Preface
	Organization
	Table of Contents
	Y-Means: An Autonomous Clustering Algorithm
	Introduction
	Background Review
	Y-Means Algorithm
	Performing Standard K-Means
	Splitting Clusters
	Merging Clusters

	Experimental Results
	Labeling Clusters
	Performance Measurements
	Performance against Other Algorithms

	Conclusions
	References

	A Survey and Analysis of Frameworks and Framework Issues for Information Fusion Applications
	Introduction
	Functional and Process Characterization
	Frameworks for Information Fusion
	Publications on Fusion Frameworks—A Review
	One Possible Framework Approach
	Summary and Conclusions

	References

	A Regular Tetrahedron Formation Strategy for Swarm Robots in Three-Dimensional Environment
	Introduction
	Problem Statement and Definitions
	Regular Tetrahedron Formation $(RTF)$ Strategy
	The Extended RTF Strategy and Experimental Results
	Conclusions
	References

	Markovian Ants in a Queuing System
	Introduction
	Exponential Distribution
	Ant Queueing System - AQS
	Pheromone Signal Convolution
	Discussion and Conclusion
	References

	A Parametric Method Applied to Phase Recovery from a Fringe Pattern Based on a Particle Swarm Optimization
	Introduction
	PSO Applied to Phase Recovery
	Particles
	Particle Velocity and Position Update
	PSO Convergence

	Experiment
	Close Fringe Pattern

	Conclusions
	References

	Automatic PSO-Based Deformable Structures Markerless Tracking in Laparoscopic Cholecystectomy
	Introduction
	Proposed Method
	Pixel-Based Laparoscopic Image Segmentation
	PSO-Based Anatomical Structures Detection
	Modeling Priori Knowledge

	Experimental Results and Discussion
	Conclusion
	References

	A Framework for Optimization of Genetic Programming Evolved Classifier Expressions Using Particle Swarm Optimization
	Introduction
	Literature Review
	Proposed Framework
	Results
	Fitness versus Average Population Size
	Optimization Result

	Conclusions
	References

	Developing an Intelligent Parking Management Application Based on Multi-agent Systems and Semantic Web Technologies
	Introduction
	An Architecture Based on Semantic Web Technologies to Manage Knowledge in MAS
	Solving Conflicts of Knowledge through ASBO
	An Intelligent Parking Management Application
	Conclusions and Future Work
	References

	Linked Multicomponent Robotic Systems: Basic Assessment of Linking Element Dynamical Effect
	Introduction
	System Definition
	Definitions and Restrictions
	Dynamical Model
	System Performance Measures

	Consensus-Based Control Approach
	Simulation Experimental Results
	Conclusions
	References

	Social Simulation for AmI Systems Engineering
	Introduction
	Simulation of AmI Environments and Users
	AmISim

	An Example
	Conclusions and Future Work
	References

	Automatic Behavior Pattern Classification for Social Robots
	Introduction
	Automatic Neural-Based Pattern Classification
	Incremental Description
	Training Advisor and ANN Classification

	Motion Patterns in Flocks
	Conclusions
	References

	Healthcare Information Fusion Using Context-Aware Agents
	Introduction
	Background and Problem Description
	The Healthcare Monitoring System
	Obtaining and Merging Context Information

	Conclusions and Future Work
	References

	Multivariate Discretization for Associative Classification in a Sparse Data Application Domain
	Introduction
	Related Work
	Proposed Method for Associative Classification
	Experimental Study
	Conclusions
	References

	Recognition of Turkish Vowels by Probabilistic Neural Networks Using Yule-Walker AR Method
	Introduction
	Speech Signal Preprocessing
	Feature Extraction
	Classification
	Conclusion
	References

	A Dynamic Bayesian Network Based Structural Learning towards Automated Handwritten Digit Recognition
	Introduction
	Dynamic Bayesian Networks
	General Remarks
	The Proposed Model Designs

	Experiments and Results
	Conclusion
	References

	A Dual Network Adaptive Learning Algorithm for Supervised Neural Network with Contour Preserving Classification for Soft Real Time Applications
	Introduction
	Framework
	Experimental Results
	Conclusion
	References

	The Abnormal vs. Normal ECG Classification Based on Key Features and Statistical Learning
	Introduction
	Basic Approaches and Data
	Bayesian Classifier
	SVM Classifier
	Conclusions
	References

	Classification of Wood Pulp Fibre Cross-Sectional Shapes
	Introduction
	Materials and Methods
	Preparation and Image Acquisition
	Image Processing and Analysis
	Shape Description

	Discriminant Analysis
	Canonical Discriminant Analysis (CDA)
	Mahalanobis Discriminant Analysis (MLDA)

	Results
	Conclusion
	References

	A Hybrid Cluster-Lift Method for the Analysis of Research Activities
	Introduction
	Taxonomy-Based Profiles: Why Representing over the ACM-CCS Taxonomy?
	Representing Research Organization by Fuzzy Clusters of ACM-CCS Topics
	Deriving Similarity between ACM-CCS Research Topics
	Additive Fuzzy Clusters Using a Spectral Method

	Parsimonious Lifting Method
	An Application to a RealWorld Case
	Conclusion
	References

	Protein Fold Recognition with Combined SVM-RDA Classifier
	Introduction
	The Database and Feature Vectors
	Database
	Feature Vectors

	The Proposed Combined Classifier
	The SVM Classifier
	The RDA Classifier
	The Combined SVM-RDA Classifier

	Results and Conclusions
	References

	Data Processing on Database Management Systems with Fuzzy Query
	Introduction
	“SQLf” Fuzzy Query Software
	Example: Marmara University Food Grant
	The Assessment Table
	Defining Fuzzy Sets
	Preparing the Criteria
	Constituting the Queries from the Prepared Criteria
	Controlling the Queries
	Running the Queries and the Result Table

	Conclusion
	References

	A Hybrid Approach for Process Mining: Using From-to Chart Arranged by Genetic Algorithms
	Introduction
	Related Work
	Basic Concepts
	From-to Chart Based Process Discovery: Using Genetic Algorithms for Rearrangement
	Constructing From-to Chart from Event Logs
	Evaluating the Scores at From-to Chart
	Rearranging From-to Chart
	Extracting Relations

	Case Study: Discovering Credit Card Application Business Process
	Conclusion
	References

	Continuous Pattern Mining Using the FCPGrowth Algorithm in Trajectory Data Warehouses
	Introduction
	Continuous Sequential Patterns
	FCP-Tree Index and FCPGrowth Algorithm
	Pseudocodes
	Experiments
	Conclusion
	References

	Hybrid Approach for Language Identification Oriented to Multilingual Speech Recognition in the Basque Context
	Introduction
	Phonetic Features of the Languages
	Resources and Methods
	Resources
	Methods

	Experimentation
	Selection of Sublexical Units
	LID Experimentation

	Concluding Remarks
	References

	An Approach of Bio-inspired Hybrid Model for Financial Markets
	Introduction
	Bio-inspired Models
	Challenges in the Modelling of Financial Markets
	Grammatical Evolution
	Index Trading Using Grammatical Evolution
	Adaptive Trading Using Grammatical Evolution
	Conclusion and Future Work
	References

	Interactive and Stereoscopic Hybrid 3D Viewer of Radar Data with Gesture Recognition
	Introduction
	3D Representation and Visualization
	Interaction through Dynamic Gesture Recognition
	Experimental Results
	Conclusions and Future Work
	References

	Recognition of Manual Actions Using Vector Quantization and Dynamic Time Warping
	Introduction
	Related Work
	Gesture Recognition System
	Vicon
	Feature Computation and Preprocessing
	Feature Quantization
	Dynamic Time Warping

	Experimental Analysis
	Feature Selection
	Comparison of Vector Quantization Approaches

	Summary and Outlook
	References

	Protecting Web Services against DoS Attacks: A Case-Based Reasoning Approach
	Introduction
	Denial of Service Attacks Description
	Temporal-Bounded Case-Based Reasoning
	Classifier Real-Time Agent Based on CBR Approach
	Results and Conclusion
	References

	Ranked Tag Recommendation Systems Based on Logistic Regression
	Introduction
	Related Work
	Tag Recommender Systems (TRS)
	Learning to Recommend
	Definition of the Test Set
	Definition of the Training Set
	Example Representation
	Learning System

	Performance Evaluation
	Experiments
	Conclusions and Future Work
	References

	A Hybrid Robotic Control System Using Neuroblastoma Cultures
	Introduction
	Human Neuroblastoma Cultures
	Experimental Setup
	Results
	Tetanic Stimulation
	Robotic Control

	Discussion
	References

	Image Segmentation with a Hybrid Ensemble of One-Class Support Vector Machines
	Introduction
	Building an Ensemble of Boundary Classifiers
	Input Space Segmentation
	Boundary Description with One-Class SVM
	System Training and the Run-Time Arbitration
	Experimental Results
	Conclusions
	References

	Power Prediction in Smart Grids with Evolutionary Local Kernel Regression
	Introduction
	Evolutionary Local Kernel Regression
	The Nadaraya-Watson Estimator
	Extending Kernel Regression to ELKR
	Parallelization

	ELKR in Power Prediction Scenarios
	Conclusion
	References

	Automatic Quality Inspection of Percussion Cap Mass Production by Means of 3D Machine Vision and Machine Learning Techniques
	Introduction
	System for 3D Image Acquisition
	Machine Learning Algorithms for Pattern Recognition
	Comparative Analysis and Performance Evaluation
	Measures to Assess Validity
	Results Obtained

	Conclusions
	References

	Speaker Verification and Identification Using Principal Component Analysis Based on Global Eigenvector Matrix
	Introduction
	Global Eigenvector Matrix Based Principal Component Analysis (PCA)
	Speaker Recognition
	Gaussian Mixture Model (GMM)
	Speaker Verification (SV)
	Speaker Identification (SI)

	Experimental Results
	Conclusion
	References

	Hybrid Approach for Automatic Evaluation of Emotion Elicitation Oriented to People with Intellectual Disabilities
	Introduction
	Human Emotion Analysis
	Experimentation Methods Oriented to People with Disabilities
	Development of the Video Elicitation Database
	Hybrid Approach for Automatic Evaluation
	Concluding Remarks
	References

	Fusion of Fuzzy Spatial Relations
	Introduction
	Terminology Used for Computation Fuzzy Allen Relations
	Oriented Lines, Segments and Longitudinal Sections
	1D Allen Relations in Space
	Fuzzification of Allen Relations
	Normalized Fuzzy Histogram of Allen Relations

	Fusion of Topological and Directional Relations
	Fusion of Topological and Directional Components
	Interpretation of Topological and Directional Relations

	Experiments and Discussion
	Conclusion
	References

	Reducing Artifacts in TMS-Evoked EEG
	Introduction
	Measurements
	Methods
	Results
	Discussion and Conclusions
	References

	Model Driven Image Segmentation Using a Genetic Algorithm for Structured Data
	Introduction
	Methodology
	From Image to Semantic Graph
	From Syntaxic Structure to Semantic Graph: Model Transformation
	Model Driven Optimization

	Measure between Graphs
	Dissimilarity between Graphs
	Inexact Graph Matching/Dissimilarity Graph

	Genetic Algorithm Dealing with Structural Data
	Experimental Results
	Conclusion
	References

	Stamping Line Optimization Using Genetic Algorithms and Virtual 3D Line Simulation
	Introduction
	Description of the Problem
	Prototype Architecture
	Genetic Algorithm Implemented Features
	Server-Client Communication
	Delmia Model

	Prototype Working Schema
	Description of the Real Application and Results
	First Model
	Second Model
	Third Model

	Conclusions
	References

	Evolutionary Industrial Physical Model Generation
	Introduction
	Evolutionary Physical Model Design
	Physical Models
	AWJ milling Industrial Scenario
	AWJ Model Evolved

	Conclusions
	References

	Evolving Neural Networks with Maximum AUC for Imbalanced Data Classification
	Introduction
	AUC: The Performance Measure
	An Approximation to the WMW Statistic
	The mAUC

	EAM: The Training Method Based on SaNSDE
	SaNSDE as the Global Optimizer
	Major Steps of EAM

	Experimental Studies
	Experimental Setup
	Experimental Results
	Further Analysis

	Conclusions and Discussions
	References

	A Neuro-genetic Control Scheme Application for Industrial $R^{3}$ Workspaces
	Introduction
	Adaptive Predictive Control Strategy
	MOGA Reference Generator
	Neural Network Adaptive Predictive Control
	Neural Network Training
	NN Controller Training Algorithm Modification

	Application to Crane Position Control
	Conclusions
	References

	Memetic Feature Selection: Benchmarking Hybridization Schemata
	Introduction
	Feature Selection
	Memetic Algorithms
	Genetic Algorithm as Evolutionary Scheme
	Local Search (LS)

	Proposed Memetic Schemata
	Empirical Study
	Conclusion
	References

	A Hybrid Cellular Genetic Algorithm for Multi-objective Crew Scheduling Problem
	Introduction
	Problem Definition
	Solution Procedure
	Cellular GA
	Differential Evolution
	CellDE
	PAES

	Performance Metric
	Hypervolume Metric
	Spread Metric
	Coverage Metric

	Computational Experiments
	Conclusion
	References

	GENNET-Toolbox: An Evolving Genetic Algorithm for Neural Network Training
	Introduction
	GENNET Toolbox
	Especial Features of GENNET
	Neuronal Crossover Operator
	Three Level Mutation Operators (Network, Neuron and Parameter)
	Hybridization

	Test Results
	Discussion
	References

	An Evolutionary Feature-Based Visual Attention Model Applied to Face Recognition
	Introduction
	Evolutionary Strategy: Differential Evolution
	Description of the Proposed Visual Attention Model
	Attentive Level
	Preprocessing Level
	Associative Level
	Evolutionary Control

	Experimental Results
	Conclusions
	References

	Efficient Plant Supervision Strategy Using NN Based Techniques
	Introduction
	Model Based Fault Detection Methods
	Goals to Be Achieved

	Causality Based Approach
	Relationship between Control Loop Variables under Causality Dependence
	Supervision Task Applied on the Level and Temperature Pilot Plant
	Supervision Task Results

	Conclusions
	References

	FDI and Accommodation Using NN Based Techniques
	Introduction
	Neural Networks Based FDI
	Process Dynamics on the Basis of NN Based Models

	Supervision Applied Task on a Heat Exchanger Pilot Plant
	Supervision Task Implementation
	Conclusions
	References

	A Hybrid ACO Approach to the Matrix Bandwidth Minimization Problem
	Introduction
	The Matrix Bandwidth Minimization Problem
	Related Work for MBMP
	Proposed Model for Solving MBMP
	Computational Experiments
	Conclusions and Future Work
	References

	Machine-Learning Based Co-adaptive Calibration: A Perspective to Fight BCI Illiteracy
	Introduction
	Experimental Setup
	Methods
	Methods for Level 1 (Run 1)
	Methods for Level 2 (Runs 2-3)
	Methods for Level 3 (Runs 4-6)

	Results
	Conclusion
	References

	Analysing the Low Quality of the Data in Lighting Control Systems
	Introduction
	Issues in Low Quality Data Management
	Low Quality Data in Lighting Systems and the Energy Efficiency
	Conclusions
	References

	Type-1 Non-singleton Type-2 Takagi-Sugeno-Kang Fuzzy Logic Systems Using the Hybrid Mechanism Composed by a Kalman Type Filter and Back Propagation Methods
	Introduction
	Proposed Methodology
	Hybrid REFIL-BP Method in IT2 ANFIS Training

	Application to Transfer Bar Surface Temperature Prediction
	Hot Strip Mill
	Design of the IT2 NSFLS1 ANFIS
	Input-Output Data Pairs
	Fuzzy Rule Base
	Non-singleton Input Membership Functions
	Antecedent Membership Functions
	Consequent Membership Functions

	Application Results
	Conclusions
	References

	An Hybrid Architecture Integrating Forward Rules with Fuzzy Ontological Reasoning
	Introduction
	Integrating Rules with Fuzzy Ontological Reasoning
	Examples
	Related Works and Conclusions
	References

	Selecting Regions of Interest in SPECT Images Using Wilcoxon Test for the Diagnosis of Alzheimer’s Disease
	Introduction
	Material and Methods
	SPECT Image Acquisition and Preprocessing
	Support Vector Machine with Linear Kernels
	Voxel Selection Using Mann-Whitney-Wilcoxon Test

	Results
	Conclusions
	References

	Effective Diagnosis of Alzheimer’s Disease by Means of Association Rules
	Introduction
	Matherial and Methods
	Subjects and Preprocessing
	Feature Extraction
	Mining Assocation Rules from SPECT Images

	Results
	Conclusions
	References

	Exploratory Matrix Factorization for PET Image Analysis
	Introduction
	Data Sets
	Learning Filters
	NMF Meta-images

	Conclusion
	References

	NMF-Based Analysis of SPECT Brain Images for the Diagnosis of Alzheimer’s Disease
	Introduction
	SPECT Image Database
	Non-negative Matrix Factorization for Feature Extraction
	Support Vector Machines for Classification
	Experiments
	Conclusion

	References

	Partial Least Squares for Feature Extraction of SPECT Images
	Introduction
	Feature Extraction
	Partial Least Squares
	Feature Extraction of SPECT Images

	Background on SVM
	Materials and Experiments
	SPECT Image Database
	Evaluation Experiments

	Conclusions
	References

	Sensor Fusion Adaptive Filtering for Position Monitoring in Intense Activities
	Introduction
	Adaptive Filtering Sensor Fusion Approaches
	Kalman filter Approach
	LMS/RLS Filter Sensor Fusion Approach

	Application on Synthesized Signals
	Application on Real Signals
	Conclusions
	References

	Prediction of Bladder Cancer Recurrences Using Artificial Neural Networks
	Introduction
	Methodology
	Input Parameters in Disease Prediction
	Output Variables to Be Predicted
	Artificial Neural Network (ANN) Architecture
	Multi Layer Perceptron (MLP) Design
	Training Options

	Results
	Phase I: Prediction of Early Recurrences (Recurrence1)
	Phase II: 2 Year Recurrence Prediction (Recurrence2)

	Conclusions
	References

	Hybrid Decision Support System for Endovascular Aortic Aneurysm Repair Follow-Up
	Introduction
	Objectives

	System Overview
	System’s Input Data
	Segmentation
	Endoleak Detection
	Registration and Visualization
	Texture Analysis
	Risk Prediction by $a priori$ Knowledge

	Results and Discussion
	Conclusions and Future Work
	References

	On the Design of a CADS for Shoulder Pain Pathology
	Introduction
	Medical Method and Database
	Methods
	Classification and Clustering Methods
	Regularized Covariance Matrix Estimation Methods

	Experimentation
	Preliminary Experimentation
	Experimentation with Regularized Covariance Matrix Estimation Methods
	Principal Component Analysis for Feature Selection
	Unsupervised K-Means Clustering

	Discussion
	Concluding Remarks
	References

	Exploring Symmetry to Assist Alzheimer’s Disease Diagnosis
	Introduction
	Formulation
	Classification

	Experiments
	Discussion
	References

	Thrombus Volume Change Visualization after Endovascular Abdominal Aortic Aneurysm Repair
	Introduction
	Methods
	Image Segmentation
	Image Registration

	Results
	Conclusion
	References

	Randomness and Fuzziness in Bayes Multistage Classifier
	Introduction
	Bayes Hierarchical Classifier
	Decision Problem Statement

	Basic Notions of Fuzzy Theory
	Global Optimal Strategy
	Error Bounds in Terms of Information Energy

	Illustrative Example
	Conclusion
	References

	Multiple Classifier System with Radial Basis Weight Function
	Introduction
	Model of the Classification Algorithm
	The Competence Function

	Optimization Problem
	Optimization Algorithm
	Experiments
	Results of Experiments

	Conclusion
	References

	Mixture of Random Prototype-Based Local Experts
	Introduction
	The Mixture of Experts Model
	Mixture of Random Prototype-Based Local Experts
	Experimental Results
	Conclusions and Future Directions
	References

	Graph-Based Model-Selection Framework for Large Ensembles
	Introduction
	Related Work
	Graph-Based Ensemble Framework
	Ensemble Techniques
	Evaluation
	Conclusion
	References

	Rough Set-Based Analysis of Characteristic Features for ANN Classifier
	Introduction
	Stylometry
	ANN-Based Classification
	Input Data
	Rough Set-Based Feature Analysis
	Obtained Results
	Conclusions
	References

	Boosting Algorithm with Sequence-Loss Cost Function for Structured Prediction
	Introduction
	Problem Description
	AdaBoost$^{STRUCT}$ Algorithm for Structured Prediction
	Experiments
	Conclusions and Future Work
	References

	Application of Mixture of Experts to Construct Real Estate Appraisal Models
	Introduction
	Plan of Experiments
	Statistical Analysis of the Results of Experiments
	Conclusions and Future Work
	References

	Designing Fusers on the Basis of Discriminants – Evolutionary and Neural Methods of Training
	Introduction and Related Works
	Fuser Design
	Optimization Problem
	Evolutionary Algorithms
	Neural Networks

	Experiments
	Set Up of Optimization Task
	Results Evaluation

	Final Remarks
	References

	Author Index


<<
  /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




