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Preface 

PAAMS'11 Workshops complement the regular program and the special sessions 
with new or emerging trends of particular interest connected to multi-agent systems. 

PAAMS, the International Conference on Practical Applications of Agents and 
Multi-Agent Systems is an evolution of the International Workshop on Practical 
Applications of Agents and Multi-Agent Systems. PAAMS is an international 
yearly tribune to present, to discuss, and to disseminate the latest developments 
and the most important outcomes related to real-world applications. It provides a 
unique opportunity to bring multi-disciplinary experts, academics and practitio-
ners together to exchange their experience in the development of Agents and 
Multi-Agent Systems.  

This volume presents the papers that have been accepted for the 2011 in the 
workshops: Workshop on Agents for Ambient Assisted Living, Workshop on 
Agent-Based Solutions for Manufacturing and Supply Chain, Workshop on 
Agents and Multi-agent systems for Enterprise Integration.  

We would like to thank all the contributing authors, as well as the members of 
the Program Committees of the workshops and the Organizing Committee for 
their hard and highly valuable work. Their work has helped to contribute to the 
success of the PAAMS’11 event. Thanks for your help, PAAMS’11 wouldn’t ex-
ist without your contribution. 
 
 
                             Juan Manuel Corchado 
                      Javier Bajo 
                          PAAMS’11 Organizing Co-chairs 
 

 
 
 
 
 
 
 
 
 

 
Acknowledgements: This conference has been supported by Junta de Castilla y 
León (Spain). 
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Myopic Behaviour in Holonic Multiagent Systems for
Distributed Control of FMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Emmanuel Adam, Gabriel Zambrano, Cyrille Pach, Thierry Berger,
Damien Trentesaux

Agent-Based System for Planning and Coordination of
Intermodal Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
Paulina Golinska, Marcin Hajdul

Workshop on Agents and Multi-Agent Systems
for Enterprise Integration (ZOCO’11)

Boosting Bitext Compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
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A New Adaptive Algorithm for Detecting 
Falls through Mobile Devices 

Miguel Sánchez, Patricia Martín, Laura Álvarez, Vidal Alonso, 
Carolina Zato, Alberto Pedrero, and Javier Bajo* 

Abstract. Most of elderly people suffer physical degeneration that makes them 
particularly vulnerable to falls. Falls cause injuries, time of hospitalization, re-
habilitation which is particularly difficult for the elderly and disabled. This paper 
presents a new system with advanced capacities for learning and adaptation spe-
cifically designed to detect falls through mobile devices. The systems proposes a 
new adaptive algorithm able to learn, classify and identify falls from data obtained 
by mobile devices and user profile. The system is based on machine learning and 
data classification using decision trees. The main contribution of the proposed sys-
tem is the use of posturographic data and medical patterns as a knowledge base, 
which notably improves the classification process. 

Keywords: Context-Aware, Adaptive Algorithms, Machine Learning, Fall detec-
tion, Decision trees. 

1   Introduction 

Falls are one of the most serious problems in the geriatric care because they are 
one of the fundamental causes of injury and even death in elderly people. Accord-
ing to the World Health Organization (WHO), between 28% and 34% of people 
65 and older experience at least one fall per year [14]. In Spain the data are also 
alarming. Various authors consider that falls are due to a combination of multiple 
factors, and can be grouped into two main groups: intrinsic and extrinsic factors, 
and consequences of they are not only physical but also psychological, social and 
economic [4, 6, 7]. 

                                                           
Miguel Sánchez . Patricia Martín . Laura Álvarez . Vidal Alonso . Carolina Zato . 
Alberto Pedrero . Javier Bajo 
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Medical studies to identify a patient as an individual propense to suffer falls are 
based primarily on subjective methods which are difficult to automate or computer-
ize: PCD (Computerized Dynamic posturography) [16, 15],  Tinetti test [12, 11] 
that is based on observable criteria, such as rolling gait, patient's response to an im-
balance etc. These methods preset a clear challenge for the computational tech-
nologies, not only due to the subjective characters of the indicators,  but also be-
cause these indicators do not have a standardized treatments. This situation makes 
necessary to investigate in new solutions aimed at fall's  detection in an effective an 
non-intrusive manner. This paper proposes an innovative adaptive algorithm spe-
cifically designed to detect falls. The algorithm obtains data from a detection 
mechanism built into a mobile phone. The paper proposes an improvement on the 
traditional methods, incorporating machine learning techniques. 

The paper is structured as follows: First we review the state of the art of the 
technologies involved in the work. Section 3 presents the proposed mechanism to 
detect falls. Finally, Section 4 presents the results and conclusions obtained. 

2   Related Work 

Most of the algorithms used for fall detection are based on matrix of data collected 
by hardware devices, either through specialized sensors or by analysis of images 
captured by cameras in real time. The data processing is performed in accordance 
with the type of data being analyzed, but it lacks an intermediate layer able to add 
metadata to these data. For example, the approach proposed by Y. Zigel [17] is 
aimed at detecting ground vibration and sound produced by a fall. Another clear 
alternative is the use of video resources. Rougier and Meunier propose the use of 
3D extrapolation of the human head in a video image to recognize a fall [13]. 
Nowadays, motion recognition using video cameras [8] is widespread, and privacy 
issues had been resolved by treating images as shapes represented by sets of data 
[1]. These systems require a complex technological investment to control the 
environment, and are sensitive to delays in data analysis and false positives. To 
avoid such problems there are alternative research lines based on data collection 
through accelerometers and gyroscopes ([2], [3]) that can be integrated in a single 
device. The data collected corresponds to the parameters of the human movement, 
different in each individual. In general, with these methods is possible to detect 
the fall, but not to model correctly the activity and movement associated with it. 
Chien et al. [5] tried to solve this problem using a k-nearest neighbor classifier 
that provided good results, but requires complex processing capacities, which are 
currently very difficult to introduce a standard Smartphone.  

Systems based on the study of the relevant data and the noise (which varies de-
pending on the subject and its movement) carry us to the fields of medicine and 
posturography. The tendency to fall out of elderly people based on their move-
ment had been quantified using computable values in the so-called of Tinetti test, 
and other papers arising afterwards [9, 10]. Thanks to the work of Raiche et al. 
[11] and Roqueta [12], we propose to add an intermediate layer based on ambient 
intelligence in the algorithm. This intermediate layer takes into account the para-
meters of the patient movement and risk of fall, quantifies a series of patterns and 
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filters the data, separating the valid data from noise. Finally, work on motion 
analysis according to changes in human posture ([15], [16]) allow us to add more 
complexity to the proposed algorithm, and to model the human activity of patients 
with acceptable accuracy. In this sense, the use of input data based on real human 
motion combined with data obtained from accelerometers and other hardware de-
vices, provides the presented algorithm with advances robustness and efficiency. 

3   Proposed Mechanism 

This study proposes a new classification method that minimizes the false negatives 
(those cases in which a fall has occurred and the system does not detects it), and 
improve the response time. Moreover, the system is integrated within a mobile de-
vice, which notably reduces the consequences of falls in patients, reducing the 
response time  to alerts and providing advances information about the patient loca-
tion. The user wears the mobile device in a waist belt. The mobile device execute a 
background real time algorithm, which analyzes the data about the user's position 
and identifies the following situations: standing, sitting, moving or falling, either 
forward or backward. The proposed algorithm manages two data sources: user pro-
file and data obtained from the mobile device. The following sub-sections explain 
the data sources and the adaptive algorithm proposed in this study. 

3.1   User Profile  

The proposed system requires a initial training phase to detect those patient's pa-
rameters that influence the Tinetti test [11, 12] and the PCD analysis [15, 16]. A 
user profile is defined for each patient which contains patterns of his movements 
as well as information about his disabilities and the risk of falls.  

 

Fig. 1 Sensorial tests proposed in the PCD 

As shown in Figure 1, the PCD is based on the assessment of the postural con-
trol by studying the movements of the center of pressure (projection of the body 
center of gravity) under different circumstances in a dynamometric platform. This 
kind of platform is used to diagnose disorders of the body's balance. This allows 
the evaluation of the mechanisms that control body stability. That is, it explores 
the SV sensorial component, vision and proprioceptive receptors, and motor com-
ponent. The PCD help us to define a series of indicators that are taken into account 
in the proposed algorithm to quantify the balance and other metrics of the user: 
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• Degree of stability (Equilibrium score). This parameter defines the stability 
as a non-dimensional percentage, comparing the maximum amplitude of 
anterior-posterior swing to the theoretical limits of stability in the anterior-
posterior direction. Values close to 100% indicate a minimum swing, while 
values close to 0% indicates a movement of the center of gravity close to the 
theoretical maximum of 12.5º. The sensorial analysis can help to detect normal 
and abnormal patterns. There are four ratios that allow us to detect differences 
between Condition 1 and the mean score on altered individual conditions.  
• Visual ratio (VIS) refers to the ability of the patient to use the visual infor-
mation. Low values are characteristics of patients who become unstable with 
uneven support. 
• Vestibular ratio (VEST) indicates the ability to use vestibular information. 
Values close to 0 are obtained for patients which are unstable under conditions 
with uneven support and without visual system. 
• Visual preference ratio (PREF) provides information about the degree of 
swing with visual reference support. Anomalous values indicative that the pa-
tient becomes unstable in visual moving environments. 
• Gravity center alignment. Quantifies the location of the patient's gravity cen-
ter related to the patterns obtained during the training phase. Values out of the 
central zone determine the limits of the stability.  

 
The PCD and the Tinetti test [11, 12] allow us to provide the proposed algorithm 
with solid information, to classify falls. Our user profile takes into account three 
possible groups of users: High, Moderate and Low risk to suffer falls or swing 
disorders. 

3.2   Data Obtained from the Mobile Device  

The mobile device must be equipped with a three-axis accelerometer (X, Y, Z) on 
a single silicon chip. The chip includes all the electronic capacities to process the 
signals. The accelerometers are now integrated in most mid-range mobile devices 
on the market. The data taken into consideration are the (x, y, z) coordinates of the 
patient's movement, the pitch of the terminal, the roll (rotation of the terminal) and 
the shake typical for a fall. The final algorithm processes these six parameter, to-
gether with the user profile and provides classifications, as shown in the following 
sub-section.  

3.3   Proposed Adaptive Algorithm  

The proposed algorithm, based on J48 decision trees, is presented in Figure 2. 
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Fig. 2 Algorithm based on J48 decision trees to detect falls via mobile device 

As can be seen in Figure 2, in a pre-processing step, non-relevant parameter are 
filtered. Then, an algorithm based on the J48 decision tree is applied and the situa-
tions are classified as FALL, NOT FALL and POSSIBLE FALL. The system pro-
vides a real-time response, and the possible falls can be classified using more 
complex techniques that require extra time. The system is adaptive, since as new 
data about the patient profile and possible postures, it can learns and adjust the 
classification parameters that characterize each of the possible status for the pa-
tient. In this way, the algorithm allows personalization to the patient profile, ad-
justing the classification parameters to his particular movements. The choice of 
classification and learning method was primarily due to the response times and 
low computational complexity of the decision trees,  which are critical when 
working with resource constrained devices, and to the possibility of removing at-
tributes which are not particularly relevant for the classification or incorporate 
noisy data. Moreover, decision trees implements a strategy based on the use of the 
gain ratio criteria, defined as I (Xi, C) / H (Xi). Thus it is possible to avoid poten-
tial benefits to the selection of those variables with the greatest number of possible 
values. 

4   Results and Conclusions 

The system was tested under simulation conditions. The test's parameters were 
setted up using previous postural studies related to elderly people. Over three 
months of testing 500 files were obtained using data from real falls. Initially, the 
parameters were personalized for the users. Then, the system was tested simulat-
ing different fall situations. As shown in Figure 3, the results of classification with 
three possible outputs in the tree were as follows: 72% of the situations were clas-
sified by the decision tree as Fall or Not Tall, and 28% of the situations were 
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Fig. 3 Percentages of classification Fall/Not Fall obtained by the proposed approach. The 
unclassified instances are assigned to the Possible Falls group. 
 

 
classified Possible Fall (incorrectly classified instances that will be evaluated us-
ing a more complex strategy). 

The system has a very good response time for those cases that can be identified 
as Fall and Not Fall. Moreover, as can be seen in Figure 4, it is possible to calculate 
the cost curve for the misclassification error, providing the system with the ability 
to detect situations were a fall was detected by error. the system prioritizes the de-
tection of false positives, trying to avoid undetected fall situations.  

 

Fig. 4 Cost curve for the misclassification error 
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The system presented in this study proposes a novel algorithm, that incorpo-
rates medical criteria for detecting falls. Current strategies do not incorporate this 
kind of criteria. The system provides a good response time, since it is able to suc-
cessfully classify 72% of the cases as Fall or Not Fall using a decision tree-based 
strategy. The rest of the cases can be identified as suspicious and evaluated using a 
more computational complex strategy. In adition, the system can be easy inte-
grated in modern distributed architectures, as multi-agent systems, and provides 
functionalities as alarm systems (using SMS and phone call facilities of mobile 
devices). The system is able to recalculate the parameters of the user in real-time. 
The error rate decreases as the system learns from the new input data, and the 
minimum mean quadratic error obtained in the experiments was 0,16. Our future 
work focuses on improving the classification algorithm in different ways: 

 
• To improve the accuracy in terms of computerization of PCD and Tinetti 
indicators in the overall algorithm, reaching even more autonomous and per-
sonalized patterns.  
• Improve the mechanism to detect the initial position, to facilitate the 
situation of the device in different parts of the body.  
• Improve the sensibility of the parameters of the mobile devices. Effects 
as shake, can affect the sensibility of the system, and it is possible to auto-
matically tune the parameter and refine the decision boundaries in the deci-
sion tree. 

Acknowledgements. This study has been supported by the Spanish Ministry of Science 
and Innovation project TRA2009_0096. 

References 

1. Anderson, D., Luke, R.H., et al.: others Modeling Human Activity From Voxel Person 
Using Fuzzy Logic. IEEE Transactions on Fuzzy Systems 17(1) (2009) 

2. Benocci, M., Tacconi, C., et al.: Accelerometer-based fall detection using optimized 
Zig Bee data streaming. Microelectronics Journal 41(11), 703–710 (2010) 

3. Bourke, A.K., van de Ven, P., et al.: Evaluation of waist-mounted triaxial accelerome-
ter based fall-detection algorithms during scripted and continuous unscripted activities. 
Journal of Biomechanics 43(15), 3051–3057 (2010) 

4. Carro García, T., Alfaro Hacha, A.: Caídas enel anciano. Residentes de Geriatria Hos-
pital Virgen de Valle. Toledo 

5. Liu, C.-L., Lee, C.-H., Lin, P.-M.: A fall detection system using k-nearest neighbor 
classifier. Expert Systems with Applications 37(10), 7174–7181 (2010) 

6. Gama, Z., Gómez, A., Sobral, M.: Epidemiología de caídas de ancianos en España: 
Una revisión sistemática. Rev. Esp. Salud Pública 82(1), 43–55 (2007) (online) 

7. Lázaro-del Nogal, M., Latorre-González, G., González-Ramírez, A., Ribera-Casado, 
J.M.: Características de las caídas de causa neurológica en ancianos 

8. Londei, S.T., Rousseau, J., et al.: An intelligent videomonitoring system for fall detec-
tion at home: perceptions of elderly people. Journal of Telemedicine and Tele-
care 15(8), 383–390 (2009) 



24 M. Sánchez et al.
 

9. Lustrek, M., Kaluza, B.: Fall detection and activity recognition with machine learning. 
Slovenian Society Informatika (2009); report of May 2009 

10. Nyan, M.N., Tay, F.E.H., Murugasu, E.: A wearable system for preimpact fall detec-
tion. Journal of Biomechanics 41(16), 3475–3481 (2008) 

11. Raîche, M., Hébert, R., et al.: Screening older adults at risk of falling with the Tinetti 
balance scale. The Lancet 356(9254), 1001–1002 (2000) 

12. de Jaime, C.R.E., et al.: Experiencia en la evaluación del riesgo de caídas. Com-
paración entre el test de Tinetti y el Timed Up & Go (Experience in evaluation of fal-
ling risk. Tinetti and Timed-Up tests comparision). Revista Española de Geriatría y 
Gerontología 42(6), 319–327 (2007) 

13. Rougier, C., Meunier, J.: Demo: Fall Detection Using 3D Head Trajectory Extracted 
From a Single Camera Video Sequence. Journal of Telemedicine and Telecare 11(4) 
(2005) 

14. Suelves, J.M., Martínez, V., Medina, A.: Lesiones por caídas y factores asociados en 
personas mayores de Cataluña, España. Rev. Panam Salud. Publica. 27(1), 37–42 
(2010) 

15. Visser, J.E., Carpenter, M.G., et al.: The clinical utility of posturography. Clinical 
Neurophysiology 119(11), 2424–2436 (2008) 

16. Whitney, S.L., Marchetti, G.F., Schade, A.I.: The Relationship Between Falls History 
and Computerized Dynamic Posturography in Persons With Balance and Vestibular 
Disorders. Archives of Physical Medicine and Rehabilitation 87(3), 402–407 (2006) 

17. Zigel, Y., Litvak, D., Gannot, I.: A Method for Automatic Fall Detection of Elderly 
People Using Floor Vibrations and Sound—Proof of Concept on Human Mimicking 
Doll Falls. IEEE Transactions on Biomedical Engineering 56(12), 2858–2867 (2009) 

 


	90-Frontmatter
	PAAMS_2011_SS_de paz
	PAAMS_2011_SS_UPSA


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /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 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize 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 /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize 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 /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




