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Abstract

The paper proposes a mechanism for the spontaneous formation

of perceptually grounded meanings under the selectionist pressure of

a discrimination task� The mechanism is de�ned formally and the

results of some simulation experiments are reported�

Keywords� origins of meanings� self�organization� distributed agents� open
systems�

� Introduction

The research reported here is part of a larger research program to understand
the origins of language and meaning using complex systems mechanisms such
as self�organisation� co�evolution� and level formation ���� This paper focuses
on the meaning creation process� A theoretical model is proposed to explain
how an autonomous agent may originate new meanings� The agent is au�
tonomous in the sense that its ontology is not explicitly put in by a designer�
nor is there any explicit instruction�

	



For the purpose of this paper� meaning is de
ned as a conceptualisation
or categorisation of reality which is relevant from the viewpoint of the agent�
Meanings can be expressed through language� although they need not be�
Meaning takes many forms depending on the context and nature of the situ�
ation concerned� Some meanings �such as colors� are perceptually grounded�
Others �such as social hierarchies� are grounded in social relations� Still oth�
ers �such as goals or intentions for actions� are grounded in the behavioral
interaction between the agent and the environment� This paper focuses on
perceptually grounded meanings� although the proposed mechanism could
also be used for other domains�

The proposed model is theoretical in the sense that no claim is made or
evidence given that it is empirically valid for humans or animals� The goal is
only to outline and validate possibilities� Independently of such a validation�
applications where agents �software agents or robotic agents� autonomously
have to make sense of their environment are already possible�

The present paper focuses on meaning creation in a single agent� Work is
under way to also study meaning creation in multiple agents and investigate
how a common language can act as a way to achieve a coherent conceptual
framework between agents even though every agent individually builds up
his own repertoire�

The rest of the paper is in four parts� The next section describes the
approach� This is followed by a section which describes the proposed mech�
anisms more formally� Then some experimental results are reported� The

nal section contains some conclusions and a discussion of related work�

� Approach

Agents engage in tasks relevant for their survival in a speci
c environment� In
this paper� I focus on perceptually grounded discrimination tasks� The agent
attempts to distinguish one object or situation from others using sensors and
low�level sensory processes� The question is whether an agent is capable to
develop autonomously a repertoire of features to succeed in discrimination
and to adapt this repertoire when new objects are considered� A speci
c
attempt to perform a discrimination and the subsequent adaptation of the
feature repertoire is called a discrimination game�

Let us assume that there is a set of objects� or more generally situations�





ob ject sensory
channels

feature
detectors

(f1 v1)

(f1 v2)

(f1 v3)

features

... ...

Figure 	� Feature perception is the process of going from an object to a
feature set in two steps� sensory channels contain states from sensors and
sensory routines� and they are transformed into features by feature detectors�

which have characteristics that are sensed through sensory channels� either
derived straightly from sensors or from low level sensory routines� A sensory
channel yields a value between 	�� and ���� For example� the sensory channels
could capture properties of moving objects like size� speed� average grey
area� etc�� or internal states re�ecting motivations� sensations or actuator
streams� We are conducting experiments in our laboratory with real mobile
robots� speech� and active vision that yield a possible sensory basis for the
mechanisms proposed here� In this paper� the meaning creation process is
however studied abstractly without reference to speci
c applications�

A meaningful distinction takes the form of a feature� which decomposes
into an attribute and a value� The feature is derived by a feature detector
which discretises the continuous space of one sensory channel� The feature
indicates that the value of a sensory channel falls within one subregion of the
space �see 
g 	��� There are absolute features� such as ��color red��� which
are based on absolute values of a sensory channel for a single object� and
relative meanings �such as ��speed faster��� which compare states of sensory
channels for di�erent objects� This paper only focuses on absolute features�
A particular attribute is not necessarily relevant for each object�

The paper examines the hypothesis that the origins of meaning are based
on construction and selection processes embedded in discrimination tasks�
Each individual agent is assumed to be capable to construct new features�
i�e� new segmentations of the continuous sensory space� The process of
generating diversity and variation is subjected to selection pressure coming
from the discrimination task� The agent attempts to di�erentiate an object
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Figure � Discrimination is the process of comparing two feature sets to 
nd
the discriminating features�

from a set of other objects which constitute the context based on the available
repertoire of features and values� A discrimination may be based on one or
more features grouped as a distinctive feature set� There may be more than
one possible distinctive feature set� but also none if not enough features
are available� This happens either because no feature could be found to
characterise the topic� or the attributes used to characterise the topic were
not applicable to the other objects in the context� or a feature does not make
a su�ciently 
ne�grained distinction� When there is no distinctive feature
set� the discrimination fails and there is pressure to construct new feature
detectors�

Feature detectors are re
ned in a hierarchical fashion and therefore form
a kind of discrimination tree� The 
rst detector divides the space up in some
regions �in this paper always �� This region might then later be segmented
by an additional feature detector if objects that need to be discriminated
fall within the same region� Thus feature�detectors form natural hierarchies�
which go as deep as required�

The set of objects among which a discrimination has to take place is
assumed to be open� in the sense that new objects may enter the environment
that require di�erent or more re
ned features�
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Figure �� Feature detectors grow hierarchically as needed by the task domain�

� Formal description of the mechanism

��� Terminology

Let there be a set of objects O � fo�� ���� omg and a set of sensory channels
S � f��� ���� �ng� being real�valued functions over O� Each function �j de
nes
a value ��� � �j�oi� � 	�� for each object oi�

An agent a has a set of feature detectors Da � fda��� ���� da�mg� A feature
detector da�k � hpa�k� Va�k� �a�k� �ji has an attribute name pa�k� a set of possible
values Va�k� a function �a�k� and a sensory channel �j� The result of applying
a feature detector da�k to an object oi is a feature written as a pair �pa�k v�
where p is the attribute name and v � �a�k��j�oi�� � Va�k the value�

The feature set of a for oi is de
ned as Fa�oi � f�pa�k v� j da�k � Da� da�k �
hpa�k� Va�k� �a�k� �ji� v � �a�k��j�oi��g� Two features �a� v��� �a� v�� are dis�
tinctive i� a� � a� and v� �� v�� A distinctive feature set DC

a�ot
is a set of

features distinguishing an object ot from a set of other objects C� DC
a�ot

�
ff j f � �p v� � Fa�ot and �oc � C either � �f � � �p� v�� � Fa�oc with p �
p� or �f � � Fa�ocwith f and f � distinctiveg� Clearly there can be several
distinctive feature sets for the same ot and C� or none�

��� Discrimination games

A discrimination game d �� a� ot� C � involves an agent a� a topic ot � O�
and a context C � O

T
fotg� The outcome of the game is twofold� Either

a distinctive feature set could be found� DC
a�ot

�� �� and the game ends in
success� or no such feature set could be found� DC

a�ot
� �� and the game ends

in failure�
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As part of each game the repertoire of meanings is adjusted in the fol�
lowing way by the agent�

	� DC
a�ot

� �� i�e� the game is unsuccessful� This implies that there are
not enough distinctions and therefore �oc � C� Fa�ot 	 Fa�oc � There are
two ways to remedy the situation�

�a� If there are still sensory channels for which there are no feature
detectors� a new feature detector may be constructed� This option
is preferred�

�b� Otherwise� an existing attribute may be re
ned by creating a new
feature detector that further segments the region covered by one
of the existing attributes�

� DC
a�ot

�� �� In case there is more than one possibility� feature sets are
ordered based on preference criteria� The �best� feature set is chosen
and used as outcome of the discrimination game� The record of use
of the features which form part of the chosen set is augmented� The
criteria are as follows�

�a� The smallest set is preferred� Thus the least number of features
are used�

�b� In case of equal size� it is the set in which the features imply
the smallest number of segmentations� Thus the most abstract
features are chosen�

�c� In case of equal depth of segmentation� it is the set of which the
features have been used the most� This ensures that a minimal
set of features develops�

The whole system is selectionist� Failure to discriminate creates pressure
to create new feature detectors� However the new feature detector is not
guaranteed to do the job� It will be tried �next time� and only thrive in
the population of feature detectors if it is indeed successful in performing
discriminations�
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� Implementation

The discrimination game de
ned above has been implemented and encap�
sulated as an agent� The programs create a set of sensory channels and an
initial set of objects which have arbitrary values for some of the sensory chan�
nels� A typical example is the following list of objects and associated values
for channels�

o��� �sc�������	 �sc�
�����	 �sc������	

o��� �sc�������	 �sc�������	 �sc�
����	 �sc�����
�	

o��� �sc������
	 �sc�������	 �sc�������	 �sc������	

�sc������	 �sc�������	

o��� �sc�������	 �sc�������	 �sc�
����
	

o�
� �sc�����
�	 �sc�������	 �sc�������	 �sc������	

�sc������
	 �sc�����
�	

o�� �sc������
	 �sc�
�����	 �sc������	 �sc�������	

o��� �sc�����
�	 �sc�������	 �sc�������	 �sc�
�����	

�sc����
�	 �sc������
	 �sc�������	

o��� �sc������
	 �sc�������	 �sc�������	 �sc�����
�	

o��� �sc�������	 �sc�������	 �sc�������	 �sc�
���

	

�sc�����
	 �sc�������	

o��� �sc������	 �sc�������	 �sc������	 �sc�
����
	

A feature detector is a function assigning a feature�value to a certain
attribute� The name of the attribute indicates its nature� It is of the form
sci
n�
 ��� where i is the sensory channel followed by the number of segments
of each consecutive segment� For example� sc��� is the name of an attribute
whose feature detector operates on sc�� and divides it in  regions� sc����
would be the name of an attribute that is a further re
nement� �sc��� v���
is a feature combining this attribute with the value v���

In normal operation� the agent continuously goes through a loop perform�
ing the following activities�

	� A context is delineated� The context consists of the objects currently
in the 
eld of attention of the agent�

� One object in this context is chosen randomly as topic�

�� The feature sets of the topic and the other objects in the context are
derived�
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�� An attempt is made to 
nd possible discriminating feature sets�

We now show some typical situations for an agent a��� which starts from
no features at all� In the 
rst game� a�� tries to di�erentiate the object o��
from o��� The agent does not have a way yet to characterise the topic and
creates a new attribute operating on sc���

a�� o� ��� �o�� �

Topic� NIL

Not enough features topic

New attribute� sc���

The next game to distinguish o�� from o�� and o�	 is already successful�
because o�� is again the topic� The context contains objects that do not have
any response for sc��� and thus no features can be constructed�

a�� o� ��� �o�� o�� �

Topic� ��sc��� v����

Context� �NIL NIL�

Success� ��sc��� v����

The next game is also sucessful because o�� has value v�� for sc���� o�
has nothing and o�� has v�	�

a�� o�� ��� �o�� o� �

Topic� ��sc��� v����

Context� �NIL ��sc��� v�����

Success� ��sc��� v����

In the following game the attributes are not su�ciently distinctive and
therefore a new attribute is created� As long as there are possibilities to focus
on additional sensory channels� existing attributes will not be re
ned� The
new attribute operates on sc���

a�� o�� ��� �o�� o�� �

Topic� ��sc���� v����

Context� �NIL ��sc���� v�����

No distinctive features but new one possible� �sc�� sc�� sc���

New attribute� sc����

�



When uncovered sensory channels are no longer available� more re
ned
feature detectors for existing attributes start to be made� In the following
example� o�� fails to be distinguished from o�� and ��	� even though a set of
features is available to characterise each object� A re
nement of the attribute
operating over sc�� is chosen�

a�� o�� ��� �o�� o�� �

Topic� ��sc���� v����sc�
�� v����sc��� v����

Context� ���sc���� v����sc���� v����sc���� v���

�sc�
�� v����sc��� v�����

��sc���� v����sc���� v����sc�
�� v�����

No distinctive features but refinements possible�

Refining attribute� sc��� �� sc�����

After a su�cient number of discrimination games the set of features sta�
bilises� For the set of objects given above� the following is a stable dis�
crimination tree� For each attributes the possible values are listed with their
corresponding regions as well as the number of times a feature has been used�

sc����

v��� ����� ���	 ���

sc������

v��� ����� ���	 ���

sc��������

v��� ����� ����	

sc����������

v��� ����� ����	 � v��� ����� ����	 ��

v��� ����� ���	

v��� ���� ���	 ���

v��� ���� ����	 ����

sc�����

v��� ����� ���	 ��� � v��� ���� ����	 ����

sc�����

v��� ����� ���	 ���� � v��� ���� ����	 ����

sc�����

v��� ����� ���	 �� � v��� ���� ����	 ��

sc�����

v��� ����� ���	 ��� � v��� ���� ����	 ����
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sc�����

v��� ����� ���	 � v��� ���� ����	 
��

sc�
���

v��� ����� ���	 ����

sc�
�����

v��� ����� ���	

v��� ���� ���	 ��

�att a� sc�
 � � ���

v��� ���� ����	 �� v��� ����� ���	 �

v��� ���� ����	 ���

sc�
�����

v��� ���� ���	 ��

v��� ���� ����	 ��

sc�
�������

v��� ���� ����	 � � v��� ����� ����	 ��

sc�����

v��� ����� ���	 �� � v��� ���� ����	

We see that more abstract features� like �sc���� v���� are used more often�
For some� like �sc���� v���� there is a deep further discrimination� For others�
like �sc���� v���� there is none� Some features� like �sc�	�� v���� have not been
used at all and could therefore be eliminated� Another experiment with the
same objects but for a di�erent agent a�� yields a di�erent discrimination
tree� In one example� some sensory channels �such as sc��� were not used�
sc�� was no longer re
ned� etc� Usually there are indeed many di�erent
possibilities and an important question for further study is how optimal the
discrimination trees obtained with the proposed mechanism are�

When new objects enter the environment� the agent should construct
new distinctions if they are necessary� This is e�ectively what happens� If
new sensory channels become available� for example because a new sensory
routine has become active� then it will be exploited if the need arises�
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Figure �� The graph shows the evolution of the discriminatory capacities
of a single agent� The total number of objects �	�� is 
xed� There are �
sensory channels� The average success in discrimination games as well as
the global success is shown on the y�axis� The number of discrimination is
mapped on the x�axis �scale 	�	��� All objects can be discriminated after
	�� discrimination games�

� Experimental Results

��� Fixed set of objects

Fig �� shows a typical example where an agent builds up a repertoire of
feature detectors� starting from scratch� The graph shows the increasing dis�
crimination success as experienced by the agent in discrimination games� It
also shows the global success with the features so far� i�e� all objects are
compared to all other objects only based on their features� Progress in 
nd�
ing more discriminatory features depends on encountering those objects that
require more discrimination� Because context and topic are set probabilisti�
cally� this is not predictable�

The graph in 
g �� shows for the same experiment the increasing number
of features �as a percentage of the 
nal total �� features reached at the end
of the experiment�� and the percentage of features that is e�ectively used�
We see that many features created earlier on are only gradually used and
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Figure �� The graph plots data for the same experiment as in 
g 	� The total
number of features and the percentage of features used of the total available
at each time moment�

there are still many cases that have not been encountered�

��� Increasing the set of objects

In the next experiment �
g ��� we start from a set of 	� objects and gradually
add new objects in a probabilistic fashion� to reach a total of �� objects� We
see that the feature repertoire is extended occasionally� The average discrim�
ination success remains close to the maximum �	��� because new objects are
only encountered occasionally and the feature detectors already constructed
are general�

Fig �� shows for the same experiment the relation between the total
number of features that are available and the features that are used� We see
that the repertoire of features created in the beginning is used much more
extensively� clearly showing

Initially not many new features are introduced but the available repertoire
is used better� Later on new features are indeed necessary�
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Figure �� Graph showing a steady increase in the number of objects� The
graph shows on the y�axis the number of objects �as a percentage of the total
reached at the end� i�e� ���� the discriminatory success which remains close
to the maximum� and the number of features �as a percentage of the total
reached at the end� i�e� ���� The x�axis plots the number of discrimination
games �scale 	�	���
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Figure �� Graph showing �on the y�axis� the relation between the increasing
total feature repertoire and the percentage of the available repertoire that is
used� The x�axis plots the number of discrimination games �scale 	�	���

� Conclusions

The paper proposed a mechanism for the creation of perceptually grounded
meaning giving a set of sensory channels and a series of objects among which
discrimination has to take place� The mechanism is based on selectionist prin�
ciples� There is a generator of variety and selection pressure coming from
success or failure in discrimination� It was shown that the system arrives
quite rapidly at a set of possible features for discriminating objects� Most
interestingly� the system remains adaptive when new objects are added or
when new sensory channels become available� Further work is obviously re�
quired� particularly in the context of concrete applications where the sensory
channels are linked to visual� auditory� or internal sensors�

There has been a lot of other work on the problem of meaning creation�
particularly in the connectionist literature ���� A perceptron for example
can be seen as a device that acquires a set of distinctions as relevant for a
classi
cation task� The sensory channels constitute the inputs to the per�
ceptron� and the weights perform the function of selecting out regions which
will be input for the classi
cation process� The most important di�erences
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between these connectionist proposals and what has been presented here is
that �	� connectionist networks embed the build up of a feature repertoire
within the task of classi
cation �as opposed to discrimination� and �� an
inductive�instructional approach as opposed to selectionist approach is used�
An inductive approach is based on going through a �typically large� set of
examples which drives the weights stepwise to re�ect the best classi
cation�
In a selectionist approach a structure comes into existence by variation or
construction and is then tested as a whole for 
tness in the environment�
Inductive approaches result in gradual generalisation� Selectionism gives im�
mediately generalisations which might be re
ned gradually�

The selectionist approach followed here is more in tune with work on
feature generation in genetic algorithms research ���� unsupervised learning
as exempli
ed by the Kohonen network ��� and most importantly proposals
made by Edelman known as Neural Darwinism �	�� Edelman assumes that
neuronal growth processes yield a primary repertoire stabilised by develop�
mental selection� which is then subjected to experiential selection� yielding
a secondary repertoire of categories� Using re�entrant maps and degeneracy�
categorial perceptions of di�erent objects can be compared and generalised
to classes� Meaning creation and classi
cation are clearly distinct here� The
selectionist pressure in the Edelman case comes from statistical signal correla�
tions �for the formation of the secondary repertoire� and similarity matching
�for the formation of classes�� In this work� the selectionist pressure comes
from a discrimination task� Nevertheless� the neural machinery proposed by
Edelman �spontaneous variation� selection� re�entrant mapping� is probably
adequate for a neural implementation of the mechanisms proposed here�

� Acknowledgement

The research and writing of this paper has been 
nanced by the Belgian Fed�
eral government FKFO project on emergent functionality �FKFO contract
nr� G���	����� and the IUAP �Construct� Project �nr� �� of the Belgian
government� with additional support from the external researcher program
of the Sony Computer Science Laboratory in Tokyo�

	�



References

�	� Edelman� G�M� �	���� Neural Darwinism� The Theory of Neuronal
Group Selection� Basic Books� New York�

�� Kohonen� T� �	���� Self�Organization and Associative Memory�
Springer Series in Information Sciences� Vol �� Springer Verlag�
Berlin�

��� Koza� J� �	��� Genetic Programming� MIT Press� Cambridge Ma�

��� McClelland� J�L� and D�E� Rumelhart �eds�� �	���� Explorations in
Parallel Distributed Processing� MIT Press�Bradford Books� Cam�
bridge Ma�

��� Steels� L� �	���c� Synthesising the origins of language and meaning
using co�evolution and self�organisation� In� Hurford� J� �ed�� Evolu�
tion of Human Language� Edinburgh Univ� Press� Edinburgh�

	�



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


