
Abstract 
 
This paper introduces the principles of situated design computing. Situated design 
computing expands the concept of computing from being the encoding of objective 
knowledge that is fixed by the programmers of the system to include first-person 
knowledge acquired while the programs are being used. This first-person knowledge 
forms the basis of the system’s experience which is then made available as the 
system is used further. The four principles of situatedness are presented along with 
the basic concept of the mechanism by which such systems operate: constructive 
memory. 
 
Keywords: design computing, situatedness, first-person knowledge, constructive 
memory. 
 
1  Introduction 
 
Computational design tools aim at encoding knowledge and making it available in 
an objective manner to the designer. There is an assumption behind this approach, 
namely that all the knowledge is objective, ie, independent of the user. Examples of 
objective knowledge include stress analysis, determining the position of the sun, 
thermal analysis of a building and methods such as linear programming in 
optimisation. Such objective knowledge tends to be deductive in nature. The most 
powerful examples of deductive knowledge are those based on axioms from which 
subsequent theorems have been developed. These theorems map onto the behaviour 
of the world. In addition, there is a category of knowledge that is based on induction 
(ie, knowledge learned from examples without causality). Even inductive knowledge 
is treated as objective, ie, independent of the user. For example, a layout algorithm 
that utilises some heuristics is used as if there were causality encoded. This has 
served design computing well. It has allowed for the widespread distribution of 
computational tools. It has provided the basis of transferable skill development in 
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users. As our knowledge of the world has improved, so we have been able to update 
the knowledge in these programs. 
 

This paper develops an approach that aims to extend our understanding of what 
kinds of knowledge we can expect our computational tools to have and how systems 
that have a range of kinds of knowledge might perform differently. 

 
 

2  First-Person Interaction vs Deductive Knowledge 
 
Whilst it is clear that much of human knowledge is objective, in the sense described 
here, there is a category of everyday knowledge that depends on the person rather 
than deduction. This knowledge is developed based on first-person interaction with 
the world. This class of knowledge is sometimes inappropriately encoded as 
deductive knowledge and in so doing often causes a mismatch between the 
experience of the person who encoded the knowledge and a subsequent user of that 
knowledge.  
 
 A simple example of such encoding of personal knowledge can be seen even in 
the way objects are represented in a CAD system. Figure 1(a) shows the screen 
image of a floor layout. Simply looking at the drawing of the floor layout gives no 
indication of how it has been encoded. The darkened line is the single polyline 
representation of the outline obtained by pointing to a spot on the boundary, but that 
representation could not be discerned from the image. Figure 1(b) shows exactly the 
same outline but it is encoded differently, as indicated by the darkened polyline 
obtained by pointing to the same spot.  
 

 (a) (b) 
Figure 1. The same image has different encodings (a) and (b) that depend on the 

individuals who created them rather than on any objective knowledge 
 

 The issue here is one of interpretation that has been missing in design 
computing. A common assumption is that the external world is there to be 
represented, ie, that in some sense it has only one representation. This misses an 
important step: namely that of interpretation.  



Before anything can be represented it needs first to be interpreted and 
it is this interpretation that is represented. This is an example of first-
person interaction with a design.  

 
 Consider the image in Figure 2. Is it a set of triangular shaped objects pointing 
towards to top right with their bases facing downwards to the left? Or is it a set of 
triangular shaped objects pointing to the top left with their bases pointing to bottom 
right? Or is it a set of triangular shaped objects pointing downwards with their bases 
pointing upwards?  Each of these interpretations is unique and is not simply a 
rotation of another interpretation. There are many other interpretations possible. 
 

 
Figure 2: The external world needs to be interpreted before it can be represented. 

 
The direction you perceive the objects, in Figure 2, to be moving is a function of the 
representation: if representation has the bases pointing to the bottom left of the 
figure, then you will see them moving towards the top right; however, if the 
representation has the bases pointing upwards, then the objects appear to be moving 
downwards. 
 
 A coherent and unified development that includes the acquisition and use of this 
first-person knowledge in a form that can be readily understood, implemented and 
tested is currently under development in design computing. That lack of the 
availability of first-person knowledge has prevented design computing from being 
used further to develop new classes of tools to support design. The field that deals 
with this is called situated design computing and the reasoning processes are called 
situated reasoning. 
 
 The research for situated design computing is founded on notions from: 

• situatedness, which is concerned with being in a particular place at a 
particular time and how the world is viewed from that place at that time [1],  

• situated cognition in cognitive science, which is concerned with the 
cognitive structures and conceptual coordination to deal with situatedness 
[2], [3], [4] and [5],  



• research related to first-person interactions with representations, which 
includes the expectations of the person or system carrying out the 
interpretation [6], [7] and [8], and  

• constructivist memory, which is concerned with memory as a process to 
construct a memory cued on a demand to have such a memory rather than a 
recall of elements in a location [9], [10], [11] and [12]. 

 
3  Designing 
 
Designing can be characterised as “a goal-oriented, constrained, decision-making, 
exploration and learning activity which operates within a context which depends on 
the designer's perception of the context” [13]. During designing, a designer 
determines the variables that contribute towards the function, behaviour and the 
structure of the design according to his/her experiences, knowledge and conception 
of what is presented to him/her (constructed as the situation). These behaviour and 
structure variables are not chosen a priori but are produced in response to the 
various situations as they are constructed by the designer. What the designer has 
done previously, both prior to this design and during the current design process 
affects how the designer constructs the situation and what memories he/she brings to 
bear on the current situation [4]. 
 
 Much of human design knowledge is individual and based on the first-person 
interaction with the design as it develops biased by the designer’s previous 
experiences. This is one of the reasons why different designers confronted with the 
same requirements produce different designs. If designers all produced the same 
design then we would have catalogues of designs and not require designers to work 
on each problem separately. The implication of this is that first-person design 
knowledge cannot be encoded directly into a tool by the tool builder but can only be 
developed through the experience of doing.  
 

The inability of the current design computing paradigm to encompass 
first-person knowledge has limited the applicability of computers to a 
restricted class of applications where only objective knowledge plays a 
role.  

 
 When these systems have been used where first-person knowledge is needed 
they have failed to produce the efficacy expected because all their knowledge is 
hard-coded. Another computational paradigm is needed to augment the current 
objective knowledge-centred one to increase the applicability and effectiveness of 
computational support for design. 
 
 Human designers work within a world that is based on their perceptions. 
Although much of the world is defined for them in the way it is presented to them, it 
depends on what the designer thinks is significant, as that changes what they think 
the design issues are and what sorts of means are open to them to design solutions to 
these problems. This perceived world is an interpretation by the designer of the 



world external to them biased by their own experiences and knowledge. The 
designer then produces an expected world as a result of designing. When the 
expected world produces actions on the external world then a design is realized. This 
interaction between the designer and the environment strongly determines the course 
of designing and the resulting worlds and is called the situation, whose foundational 
concepts go back to the work of Dewey [9] and Bartlett [14]. In paraphrasing 
Clancey [2] we can summarize it as “where you are when you do what you do 
matters”. Figure 3 shows the relationship between these worlds. 
  

 
 

Figure 3: The situation arises from the designer’s interactions with the external, 
internal and expected worlds [15] 

 
 In the remainder of the paper we will examine a set of principles that is used to 
develop a computational paradigm that supports first-person knowledge and discuss 
some issues and effects that follow from this. 
 
4  Principles of Situatedness 
 
This section introduces the four principles and one lemma of situatedness.  
 
4.1 Principle of Effect: What a System Does Matters 
 
The implication of this principle is that actions produce effects in terms of the 
production of first-person knowledge. In traditional uses of computers in designing, 
the computational systems are unchanged by their use. This makes sense if the 
system only embodies third-person knowledge. However, the use of any system, 
whatever kind of knowledge it contains, generates first-person knowledge in the 
system that uses it. This is the first fundamental distinction between traditional 
design computing and situated design computing. For example, an optimization 
approach used in the design of layouts could produce first-person knowledge in the 
form of successful strategies. These could then be used next time the optimization 
program was used for layouts. 



4.2 Principle of Nonlinear Temporality: When a System Does What 
It Does Matters 

 
In traditional design computing when you carry out a computation it plays no role in 
the result that is produced. Again, this makes sense if the system only embodies 
third-person knowledge. However, if the system embodies first-person and generates 
first-person-knowledge as it runs, the chronology of the system’s use affects what is 
used and what is learned. As the boundary condition for this principle consider that 
if A is carried out before B, then A cannot make use of any knowledge acquired 
through the execution of B, but B can make use of knowledge acquired through the 
execution of A. 
 
4.3 Lemma of Experience: What a System Did Before Affects What 

It Does Now 
 
As a consequence of principles 1 and 2, we can state this lemma: What a system did 
before affects what it does now. This is one definition of experience. Experience has 
the potential to guide future actions. The effect of this is that situated design 
computing systems are not static systems but are dynamic in terms of their 
behaviour. This concept can be applied recursively, so that previous experiences are 
used to produce current experiences. 
 
4.4 Principle of Locality: Where a System Is When It Does What It 

Does Matters 
 
First-person knowledge includes not only what happened and when it happened but 
also where it happened. The system has to be at the “right” place at the “right” time 
for unique events to occur. As an example consider a system that is exposed first to 
the image in Figure 3(a) and then later to that in Figure 3(b). These two exposures 
are insufficient to produce the emergence that is possible if the system is at a 
location that allows it to be exposed to the image in Figure 3(c). 

 
 

 
(a)                                             (b)                                         (c) 

Figure 3. The potential for emergence exists only if a system is where the image in 
(c) is. It is insufficient to be exposed to the images in (a) and (b) at different times to 

produce the emergence that can be produced if the system is exposed to (c). 



4.5 Principle of Interaction: Who and What  a System Interacts With 
Matters 

 
Interaction is one of the distinguishing characteristics of a situated design computing 
system. Without interaction there is no potential to produce first-person knowledge. 
There are two sources of interaction for a system: other computer programs and 
users of the system. Conceptually there is no difference between them in terms of 
interactions. Each interaction has the capacity to use previous experiences and to 
produce first-person knowledge. Interactions have the potential to change the 
meanings of experiences. 
 
5  Constructive Memory 
 
How can we build systems with these capabilities? We need the capacity to develop 
first-person knowledge and to make it available in a useful form whenever it is 
potentially needed. We can take ideas from Barlett’s work on memory [14]. 
 
 Computationally memory has come to mean a thing in a location. The thing can 
take any form and the location need not be explicitly known. The thing can be 
accessed by knowing either its location or its content. There are a number of 
distinguishing characteristics of this form of memory:  
 

• memory is a recall process  
• there needs to be an explicit index (either location or content)  
• the index is unchanged by its use  
• the content is unchanged by its use  
• the memory structure is unchanged by its use. 

 
This is in contrast to cognitive models of memory, in particular constructive 

memory [10], which has the following distinguishing characteristics:  
 

• memory is a reasoning process  
• the index need not be explicit, it can be constructed from the query  
• the index is changed by its use  
• the content is changed by its use  
• the memory structure is changed by its use  
• memories can be constructed to fulfil the need to have a memory  
• memories are a function of the interactions occurring at the time and place of 

the need to have a memory. 
 
 As can be seen constructive memory takes a fundamentally different view of 
memory than computational memory. Such memories are intimately connected to 
both the previous memories, called “experiences”, the current need for a memory 
[14] and the current view of the world at the time and place of the need for that 
memory. Simple examples of some of these characteristics include the following 
[16]. 



5.1 Memory index changed by its use 

If the same query is made multiple times the response to the query should become 
faster, irrespective of whether it is a constructed index or not; this is a very simple 
example of how an index is changed by its use. A more profound and useful 
example of this phenomenon is when a memory is used to construct another, later, 
memory and a new index is created that connects these two memories such that 
when either is used again the other is associated with it.  

 
5.2 Memory index can be constructed from the query, it need not 

be explicit 

Take the query: find an object with symmetry. There is no need for there to be an 
index “symmetry” in the memory. The system can use its experiences about 
symmetry to determine whether it can construct symmetry in objects in the memory. 
This concept allows for the querying of a memory system with queries it was not 
designed to answer at the time the original memories were laid down. This is 
significant in designing as there is evidence that designers change the trajectory of 
their designs during the process of designing and introduce new intentions based on 
what they “see” in their partial designs, intentions that were not listed at the outset of 
process. There are fundamental issues here that are not addressed by fixed index 
systems. For a novel query to be able to be answered it first needs to be interpreted 
by the memory system using the experiences it has that might bear on the query.  

 
5.3 Memory content changed by its use 

A trivial example is in the case above about symmetry, the index can now become 
part of the memory. A less trivial example would be in the case where an experience 
is used in constructing a new memory. The experience is changed by having a link 
to the newly constructed memory. The experience is no longer the same experience 
it was before it was used to construct the new memory. That experience can no 
longer be recalled without its role in the construction of a new memory being part of 
it. 

 
5.4 Memory structure changed by its use 

In the example above, not only does the content change but also the structure of the 
memory. The link between the experience and the new memory changes the 
structure of the memory system itself such that the way these memories can be used 
is changed. Later experiences can change what was experienced before in the sense 
that the associations between earlier experiences are changed by later experiences. 
The effect of this is that all experiences are potentially connected. Further, the 
meaning of an experience is a function of the situation within which it is used. The 
content of a constructive memory system is non-monotonic.  



5.5 Memories can be constructed to fulfil the need to have a 
memory 

Take the case where a finite element analysis is carried out and both the cost of 
processing and the result are passed on to the design team leader. The team leader 
may query whether the analysis was cost effective. There is no memory of this but 
they can construct a memory in response. Later, if asked whether the analysis was 
cost effective they can respond directly through a recall-like process. If that query 
had not been asked earlier there would be no memory to respond to the later query.  
 
5.6 Memories are a function of the interactions occurring at the 

time and place of the need to have a memory 

Take the example of the cost effectiveness query above. If at the same time as that 
query was being made another member of the design team states that his experience 
with the analysis group is that they always overestimate their costs, this changes the 
design team leader’s construction of the memory to take account of some 
discounting of the cost provided.  

 
6  Discussion 
 
The grand challenge of producing computational constructs that match our notions 
of designerly activity still remains. Can we build systems that are capable of 
answering such questions about designerly behavior as: How it is possible for a 
designer to commence a design without all the necessary information being 
available? How is it possible for a designer to continue designing when all the 
necessary information is not available? How is it that designers are able to produce 
novel solutions to what appear to be minor perturbations of existing design 
requirements? How is it possible for a designer to produce a different design when 
later presented with the same requirements? 
 
 It is claimed that situated design computing contains the seeds for the 
development of computational constructs that can be used to produce systems that 
match our notions of designerly activity. The two ideas of situatedness and 
constructive memory provide the basis for the development and use of experience in 
alternate situations. This is not a form of case-based reasoning or of default 
reasoning. It is a novel approach based on foundational concepts from cognition. 
This foundational behavior becomes increasingly designerly when we incorporate a 
design ontology such as the Function-Behavior-Structure ontology [13] into the 
memory system to provide it with the design domain knowledge structure. 
 
 Implementations of constructive memory systems require novel computational 
constructs that match the notion of construction. This involves the idea of “pull” 
which is similar to a goal-driven process except that it also changes the incoming 
data to match the perceptual expectations that support what is being constructed. 



This is akin to making the interpretation match the expectation as opposed to 
checking whether the expectation can be met by the available data. In order to 
produce designerly behaviour we need to influence the development of 
computational systems rather than simply attempt to utilise what is already 
available. 

 
Acknowledgements 
 
This research is supported by a grant from the Australian Research Council, grant 
number DP0559885 – Situated Design Computing. The research was carried out at 
the Key Centre of Design Computing and Cognition, University of Sydney. 

 
References 
 
[1] L. Suchman, “Plans and Situated Actions: The Problem of Human-Machine 

Communication”, Cambridge University Press, 1987. 
[2] W. Clancey, “Situated Cognition”, Cambridge University Press, 1997. 
[3] W. Clancey, “Conceptual Coordination”, Cambridge University Press, 1999. 
[4] J. .S. Gero, “Conceptual designing as a sequence of situated acts” in I. Smith 

(ed.), Artificial Intelligence in Structural Engineering, Springer, Berlin, pp. 
165-177.  

[5] J. S. Gero, “Towards a model of designing which includes its situatedness” in 
H. Grabowski, S. Rude and G. Green (eds), Universal Design Theory, Shaker 
Verlag, Aachen, pp. 47-56. 

[6] P.E. Agre, “Computation and Human Experience”, Cambridge University 
Press, Cambridge, UK, 1997. 

[7] G. Smith, G and J.S. Gero, “Interaction and experience: Situated agents and 
sketching”, in J.S. Gero and F. Brazier (eds), Agents in Design 2002, Key 
Centre of Design Computing and Cognition, University of Sydney, Australia, 
pp. 115-132, 2002. 

[8] J. Zhang, “The nature of external representations in problem-solving”, 
Cognitive Science, 21(2), 179-217, 1997. 

[9] J. Dewey, “The reflex arc concept in psychology”, Psychological Review, 3, 
357-370, 1896 reprinted in 1981. 

[10] J.S. Gero, “Constructive memory in design thinking”, in G. Goldschmidt and 
W. Porter (eds), Design Thinking Research Symposium: Design 
Representation, MIT, Cambridge, pp. I.29-35, 1999. 

[11] I. Rosenfield, “The Invention of Memory”, Basic Books, New York, 1988. 
[12] E. von Glasersfeld, “Radical Constructivism: A Way of Knowing and 

Learning”, The Falmer Press, 1995. 
[13] J.S. Gero, “Design prototypes: a knowledge representation schema for 

design”, AI Magazine, 11(4), 26-36, 1990. 
[14] F.C. Bartlett, “Remembering: A Study in Experimental and Social 

Psychology”, Cambridge University Press, Cambridge, 1932/1977. 



[15] J.S. Gero and U. Kannengiesser, “The situated Function-Behaviour-Structure 
framework”, Design Studies, 25(4), 373-391, 2004. 

[16] J.S. Gero, “Understanding situated design computing: Newton, Mach, Einstein 
and quantum mechanics”, in  I. Smith (ed.), Intelligent Computing in 
Engineering and Architecture , Springer, Berlin, pp. 285-297, 2006. 



<<
  /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


