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Abstract. Ambient displays are gradually augmenting the principal static 
elements of architecture, such as walls, transforming space into a dynamic and 
ever-changing environment. Does the addition of such digital elements 
influence people’s perception and understanding of space around them? If so, 
do ambient displays lead to behavioral changes like people’s movement in such 
environments? In this particular study, a series of experiments were conducted 
to investigate public interior spaces with embedded ambient displays. The 
findings are then presented showing how the presence of an ambient display 
through its visual depth affects and changes movement patterns. This study 
discusses the ability of an ambient display to refine navigation paths and 
suggests that its visual depth can enhance its effectiveness.  

Keywords: Ambient displays, human navigation, built environment, visual 
perception. 

1   Introduction 

Digital technologies have now become a medium for transforming the principle 
elements of architecture into dynamic components that affect people’s perception and 
understanding of the space around them. Ambient displays, in most cases, can simply 
augment walls and thus have an advantage of not changing the physical morphology 
of space. Through light and sound, they make use of the entire physical environment 
as an interface and source to digital information [1]. This interface can be considered 
as a virtual opening, in a form of a digital window that extends the architectural space 
and widens the vision of users in a given space. Like a window that connects two 
physical spaces and transfers information between them, an ambient display can be 
seen as a link between physical and virtual worlds, where the virtual world can be for 
example the projection of another physical world or a computer generated space.  

The introduction of a virtual space into the physical environment redefines the 
spatial properties of this environment. For instance, an ambient display can be used to 
transform a static wall to a more transparent and fluid element that dissolves the 
boundaries between virtual and physical space. During ‘out of bounds’ interactive 
installation, Chris O’ Shea [2] effectively challenged the relation between physical 
and virtual space. By projecting previously captured spaces onto the wall, he enabled 
people to ‘see’ through the physical boundaries of space. As he stated, this interaction 
allowed people to enter the ‘prohibited’ areas of the museum while encouraging their 
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childlike curiosity [2]. But how can ambient displays affect people’s movement in 
space? The ability of ambient displays to project views of one space from another and 
create hybrid information space might alter our perception of space. If so, can the use 
of hybrid space create behavioral changes related to people’s navigation in space? 
The aim of this research was to analyze how digital information when introduced 
through ambient displays affects people’s movement in the interior of public 
architectural spaces. The research’s interest is in how the addition of an ambient 
display at a given space can alter people’s navigation in it. In order to answer this, a 
series of experiments were designed to explore the effects of ambient displays on 
people’s movement inside public spaces. 

2   Background 

Research from two fields is relevant to the work. First, this research examines work 
investigating the use of ambient technology in architectural spaces. Second, there is a 
brief outline of research studying perception and movement in architectural spaces, 
where ambient displays are not considered as elements that augment vision.  

2.1   Ambient Displays: Transforming Architectural Spaces  

The paradigm of ubiquitous computing represents the technological tendency of 
embedding information processing into everyday objects and activities. Drawing on 
Weiser’s proposal of ‘ubiquitous computing’ [3], Ishii and Ulmer [4] envisioned the 
transformation of architectural surfaces into active interfaces between physical and 
virtual worlds. One of the first attempts to place an ambient display inside 
architectural space was initiated by Ishii et al. [5]. They designed the ambientROOM, 
a room equipped with ambient media (ambient light, shadow, sound, airflow, water 
flow). AmbientROOM provided the inhabitance of a room with a subtle awareness of 
human activity around people. The environment created by the ambientROOM was 
designed to enhance the sense of community through shared awareness concluding in 
a more pleasant space. 

Currently, ambient displays have received considerable attention by architects who 
try to construct buildings with embedded digital technologies. For example, the 
Porsche Museum by Delugan Meissl [6] (see Figure 1) and the BMW Museum in 
Munich, Germany that was designed in 2007 by ART+COM [7] include large 
ambient displays that have augmented the interior surfaces of walls. In addition to 
this, when they designed Digital Pavilion in 2006, Kas Oosterhuis and Ilona Lénárd 
[8] transformed concrete interior walls into interfaces able to display readable 
information or create atmospheric lighting effects. Taking the idea of placing ambient 
displays instead of walls further, Ataman et al. [9] proposed the use of large display 
‘materials’ as construction surfaces in architectural design. They envisioned 
movement through space in the future to be more dynamic, incorporating different 
levels of transparency and space that could be described by the fluidity of the walls 
that surround people. 
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Fig. 1. Porsche Museum, Stuttgart, Germany 

As indicated by previous studies [10, 11], the presence of an ambient display in 
architectural space can ensure more pleasant environments; while at the same time 
can be informative and socially engaging. Moreover, because of being blended with 
physical space, ambient displays are unobtrusive and do not distract the users that are 
not interested in the displayed content. For example, Mathew and Taylor [10] with 
their project AuralScapes try, with the use of sound and sky projections, to create a 
virtual connection from the outside to the inside, where information is abstracted and 
delivered at the periphery of human attention. By developing this link, they create a 
pleasant indoor environment and partially dissolved the static notion of the 
surrounding walls. 

In fact, the use of digital technologies in architecture goes beyond the simple 
modification and transformation of space into a pleasant and informative 
environment, influencing people’s behavior in it. With his work Röcker et al. [12] 
states that ambient display installations that promote awareness and presence produce 
positive effects and behavioral changes on office teams. 

It has been observed that changes to the digital environment have led to behavioral 
changes such as the movement of people through that space. Indeed, Schieck et al. 
[13] in an attempt to analyze the influence of an interactive floor installation in 
people’s social engagement in urban environments, reports that she recorded 
unexpected and diverse changes in movement patterns around the installation. But 
what are the changes in movement patterns resulting from the presence of ambient 
technology?  

For architects wanting to incorporate ambient interfaces it is essential to 
acknowledge the effects of their design proposals on people’s navigation in space. 
With analysis and visualization of these effects, ambient display components will be 
incorporated in designs efficiently and activate or transform existing spaces. Relevant 
studies [6, 14, 15, 16] on ambient technology place the center of attention on human-
computer interaction without considering the visual and spatial perception that link 
people and technology. 
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Fig. 5. Influencing direction
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any arrangement easily with little limitations. For the construction of the corridor-like 
setting lightweight solid partitions were used covering the full height of the space and 
positioned in order to produce a symmetrical space. The remaining space at the end of 
the corridor-like setting was designed as a small cafeteria with sufficient space for 
people to stay and chat with each other reproducing a casual everyday atmosphere. 
Over the course of the experiment there was free coffee, tea and some sweets in this 
space available to everyone. 

For the data gathering, a multi-camera set-up was used for synchronized recording 
of every corner of the lab. The cameras were positioned in the ceiling and configured 
to track multiple angles of the decision-point area as well as the full length of the 
corridor and the coffee area. Additionally, the cameras could also focus on the face 
along with the body of each subject in order to recognize the line of sight, as each 
subject was moving towards and passing the decision point. For every day of the 
experiment eight video streams were recorded during the working hours. 

The experiment ran over a period of several weeks where people that work in the 
university or visitors could use this setting for taking their morning or afternoon 
coffee. None of the participants were aware of the research’s nature but were 
informed that they were taking part in an experiment and would be recorded. The 
experiment area was clearly marked to the effect that they are entering a video 
monitored zone and emails sent out to ask for participants. The emails explained that 
the purpose of the experiment will be revealed after its compilations and the whole 
process was ethically approved. While participants were asked to use a specific 
entrance and exit door in order to avoid passing through the corridor in both 
directions, it was felt that this did not bias participants’ response of direction choice. 

As discussed before, the measurements had to be compared with a ‘base model’ of 
this space with no ambient displays installed. On that account, the experiment started 
by collecting data about people’s movement within the T-shape configuration with no 
ambient display present. After having sufficient data to serve as the basis of the 
experiment, the second phase started, in which a large display was carefully 
embedded into the right wall (see Figure 6) of the constructed corridor just before the 
corner (decision point). The display, a large anti-glare display with a 15 mm black 
casing, was linked with a high-definition professional camera and depicted the coffee 
area as seen from a particular ‘perspective’. This ‘perspective’ view was used in order 
to emulate the actual perspective of the coffee area that an opening at this position 
would have revealed. Similarly, in the third phase the display was placed 
symmetrically on the left side of the corridor, positioned in the same way and 
producing the same effect but streaming data of the coffee area as seen from the left 
side. Everything else in the experimental setting remained unchanged for the course 
of the experiment. At the end of the study all video streams were examined regarding 
the movement, choice of direction and the reactions of the people. All data were 
treated with confidentiality and not shared with anyone outside the limits of this 
research. 
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subject unaffected by the number of people in the group. These categories were 
analyzed using a chi-squared test and logistic regression analysis (modeling of 
binomial proportions). 

In the first phase (no display), which took place over a period of four weeks, the 
findings revealed that combining groups and individuals, 55% of the people turned 
left in the specific setting and 45% turned right, while counting only the individuals 
the distribution was 54.8% left and 45.2% right (see Figure 7). 

 

Fig. 7. Distribution (%) between routes 

In the second phase where the display was on the right side and run over a period 
of three weeks, the distribution was 41.1% turning left and 58.9% turning right for the 
combined test subjects and 42.1% left and 57.9% right for only the individuals (see 
Figure 7). Those results showed a significant ‘shift’ in people’s distribution along the 
two alternative directions. The shift towards the right side was 13.9% combining all 
test subjects together and 12.7% counting only the individuals. 

Finally, in the third phase with the display positioned on the left side and run for 
three weeks, the distribution was 73.4% turning left and 26.6% turning right for the 
combined test subjects and 66.6% left and 33.4% right for only the individuals. Those 
results also showed a significant ‘shift’ in people’s distribution (see Figure 7). The 
shift towards the left side was 18.4% combining all test subjects together and 11.8% 
when counting only the individuals.  

Furthermore, for validation of the significance of the results from the three 
unmatched groups a chi-square statistical test was used. The p-value of this test was 
0.000047. Figure 8 depicts the calculated ‘expected’ percentages from the chi-square 
test against the observed percentages. 

Following the tests about the general significance of the measured data and the 
influence of the ambient display, a logistic regression analysis was conducted 
(‘modeling of binomial proportions’). For this test a value denoting the position of the 
ambient display was introduced (direction of influence): ‘-1’ when the ambient 
display is at the opposite side than the one testing, ‘0’ when there is no display and ‘1’ 
when the display is on the same side, as well as a value denoting the presence of an 
ambient display regardless of position (encoded as ‘0’ for not present and ‘1’ for 
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present in one of the walls). The ‘direction of influence’ matches the direction of the 
significant change in movement as measured in the experiment, with a p-value (t pr.) 
less than 0.001. The result of this analysis further confirms the hypothesis that the 
ambient display produces a significant change in the direction of movement towards 
the side at which the display is located. Additionally, combining the ‘direction of 
influence’ and the ‘presence’ variables evinces that the resulted distortion is not based 
on the side of the corridor, where the ambient display is located, and thus for both 
‘right’ and ‘left’ cases the change was equally significant. 

 

Fig. 8. Expected and observed (%) movement distribution 

5.1   Null-Tests Results 

The results presented until now showed that the presence of an ambient display 
influences how people move through the environment. However there was a need for 
extracting whether the ambient display itself (the device) or its content were 
responsible for that change. For that reason, using the same equipment and spatial 
setting a follow-up experiment was conducted positioning the display in the same 
places as the first experiments but without the video link. Instead of the video feed, 
several scenarios were tested: no image is used in order to test the ambient display as 
a device while static images, animated images and short video clips used to explore 
the effects of diverse content that could affect the users. 

The results were treated in the same way as the first experiment and showed that 
the shift in direction between the phase without a display (base model) and each of the 
null-test phases is less than 3% in all cases and not statistically significant. 

In detail, from more than 400 individuals who took part in the null-test 
experiments, the majority of people continue to use the left route more (the same way 
as before the application of the ambient display), with the percentage varying from 
57% to 53% in favor of the left route. More analytically, compared to the phase 
without an ambient display where the distribution was 55% left and 45% right, the 
distribution with the display on the left for the worst case null-test scenario (case with 
the largest shift) was, 57.8% left and 42.2% right; while with the display on the right, 
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53.2% left and 46.8% right. What is clearly visible from the results is that the ambient 
display blends in the environment and becomes an unobtrusive object that without the 
visual extension does not influence people’s behavior and movement in space. 

6   Conclusion 

The results of this study reveal that, an ambient display that shows typical information 
has, as one might expect, no change on pedestrian route choice behavior. If the 
display shows a projection of nearby space, relevant to the pedestrian, then the 
presence of the augmented visual depth and more particularly the position of the 
ambient display influences route choice behavior. This has a number of ramifications 
in terms of both the design of ambient displays in architectural settings and the use of 
augmented/hybrid spaces in research conditions.  

Combining the findings from the experiment and the observation from the recorded 
video it is concluded that there is a significant change in the distribution of people and 
their movement patterns when an existing architectural space is augmented by the 
presence of an ambient display projecting a virtual link between two physically 
disconnected spaces (where the one can be also a virtual representation of a space). It 
is also clear from the results that the position of the display in the symmetrical routes 
has no different effects regarding the distortion of movement. In addition to this, the 
results of the ‘null-tests’ addressed that when the ambient display is not producing an 
augmentation of the visual field or the visual depth, it does not influence people’s 
movement in space. 

This study also demonstrates that the position of the ambient display as a visual 
link to a near but physically disconnected location has the effect of increasing 
awareness about this space giving a subliminal direction towards the side where the 
screen is situated. In some cases the ambient display unconsciously nudged people to 
pass through the corridor setting and go to the coffee area. As the video revealed, 
most of the users took decisions quickly. However, there were cases of individuals 
changing their initial decision and adapting their route towards the side of the screen. 
It is speculated that raising awareness of this decision may have increased the 
likelihood that these individuals recalculated the new augmented layout of space 
against the old and moved accordingly. 

Accepting that people’s visual perception of space becomes influenced by the 
virtual augmentation and extension of space that ambient displays produce, this 
research can contribute in two main areas. One area deals with the architectural space 
design featuring ambient displays, as well as navigation in space. The second area is 
the content and interface design for ambient media. In the fast-growing field of digital 
augmentation in architecture, understanding and acknowledging people’s movement, 
proximity and navigation in space can give new ways of managing and directing 
movement towards desired places or interfaces. Examples within this area include 
subliminal nudges for accessibility of remote or ‘hidden’ spaces as well as alternative 
and more efficient methods to assist way-finding. In addition, ambient information 
systems can be made and positioned in a way able to enhance interactivity and social 
engagement.  
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In the field of human-computer interaction the design of the interface is of crucial 
meaning for the effectiveness of the ambient displays. As it is clear that people react 
to the virtual depth of the ambient interface, as indicated by the change in movement 
within the experiments, designing such interfaces needs a significant consideration of 
the results that they will induce. As this study shows, an ambient display that extends 
the visual depth acts as a subliminal element attracting people to approach it and also 
change their direction. This effect is clear when comparing the findings from the 
‘null-test’ with the main experiment.  

Further research is needed, however, to produce more generic insights that might 
help with ambient display usage in architectural space and more critically the 
interface design itself. For this reason, it is crucial to explore more areas of the visual 
augmentation of spatial boundaries with ambient displays. Currently, a research that 
explores how the directionality of the virtual perspective projection, which is 
produced by ambient displays, can influence people’s direction of movement and 
proximity from the display is in its final stages. In essence, the intention is to produce 
attraction and movement by using skewed perspective projections on statically 
positioned ambient displays. 

This research suggests that embedding ambient displays that extend the visual 
depth into space can engage people to adhere to certain kinds of desired movement 
patterns. 

Acknowledgments. The author would like to thank Katerina Alexiou, Sheep Dalton, 
Theodore Zamenopoulos and Jeff Johnson for their immense support throughout the 
study, Professor Paul Garthwaite for the statistical analysis and Zeta Kachri for 
helping, proofreading and editing the paper. 

References 

1. Wisneski, C., Ishii, H., Dahley, A., Gorbet, M., Brave, S., Ullmer, B., Yarin, P.: Ambient 
Displays: Turning Architectural Space into an Interface between People and Digital 
Information. In: Yuan, F., Konomi, S., Burkhardt, H.-J. (eds.) CoBuild 1998. LNCS, 
vol. 1370, p. 22. Springer, Heidelberg (1998) 

2. O’Shea, C.: http://www.chrisoshea.org/projects/out-of-bounds/ 
3. Weiser, M.: The Computer of the 21st Century. Scientific American 265(3), 66–75 (1991) 
4. Ishii, H., Ullmer, B.: Tangible Bits: Towards Seamless Interfaces between People, Bits and 

Atoms. In: Proc. of Conference on Human Factors in Computing Systems (CHI 1997), pp. 
234–241. ACM Press, New York (1997) 

5. Ishii, H., Wisneski, C., Brave, S., Dahley, A., Gorbet, M., Ullmer, B., Yarin, P.: 
AmbientROOM: Integrating Ambient Media with Architectural Space. In: Summary of 
Conference on Human Factors in Computing Systems, CHI 1998, pp. 173–174. ACM 
Press, New York (1998) 

6. Porsche Museum (2009), 
http://www.porsche.com/uk/aboutporsche/porschemuseum/ 

7. ART+COM BMW Museum (2008), 
http://www.artcom.de/index.php?lang=en&option=com_acprojects
&id=64&Itemid=144&page=6  
 



 Ambient Displays: Influencing Movement Patterns 65 

8. Oosterhuis, K., Lénárd, I.: 
http://www.oosterhuis.nl/quickstart/index.php?id=492 

9. Ataman, O., Rogers, J., Ilesanmi, A.: Redefining the Wall: Architecture, Materials and 
Macroelectronics. International Journal of Architectural Computing 04, 125–136 (2006) 

10. Mathew, A., Taylor, J.: AuralScapes: Engaging Ludic Ambiguity in the Design of a Spatial 
System. In: Proc. of CHI 2008, pp. 2533–2542. ACM Press, New York (2008) 

11. Tomitsch, M., Moere, A., Grechenig, T.: A Framework for Architecture as a Medium for 
Expression. In: Workshop on Pervasive Visual, Auditory and Alternative Modality 
Information Display, Pervasive (2008) 

12. Röcker, C., Prante, T., Streitz, N.A., van Alphen, D.: Using Ambient Displays and Smart 
Artefacts to Support Community Interaction in Distributed Teams. In: Proc. of the OZCHI 
Conference, OZCHI 2004 (2004) 

13. Fatah gen. Schieck, A., Briones, C., Mottram, C.: A Sense of Place and Pervasive 
Computing within the Urban Landscape. In: Proc. 6th International Space Syntax 
Symposium (2007) 

14. Prante, T., Rocker, C., Streitz, N.A., Stenzel, R., Magerkurth, C., van Alphen, D., Plewe, 
D.A.: Hello. Wall– Beyond Ambient Displays. In: Dey, A.K., Schmidt, A., McCarthy, J.F. 
(eds.) UbiComp 2003. LNCS, vol. 2864, pp. 277–278. Springer, Heidelberg (2003) 

15. Jafarinaimi, N., Forlizzi, J., Hurst, A., Zimmerman, J.: Breakaway: an Ambient Display 
Designed to Change Human Behavior. In: Proc. CHI 2005, pp. 1945–1948 (2005) 

16. Consolvo, S., McDonald, D.W., Landay, J.A.: Theory-Driven Design Strategies for 
Technologies that Support Behavior Change in Everyday Life. In: Proc. CHI 2009, pp. 
405–414 (2009) 

17. Gibson, J.: The Ecological Approach to Visual Perception. Houghton Mifflin, Boston 
(1979) 

18. Benedikt, M.: To Take Hold of Space: Isovist and Isovist Fields. Environment and 
Planning B 6, 47–65 (1979) 

19. Hillier, B., Hanson, J.: The Social Logic of Space. Cambridge University Press, 
Cambridge (1984) 

20. Hillier, B., Penn, A., Hanson, J., Grajewski, T., Xu, J.: Natural Movement: or, 
Configuration and Attraction in Urban Pedestrian Movement. Environment and Planning 
B: Planning and Design 20, 29–66 (1993) 

21. Fatah gen. Schieck, A., Lopez de Vallejo, I., Penn, A.: Urban Space and Pervasive 
Systems. In: Proc. The Seventh International Conference on Ubiquitous Computing (2005) 

22. Spiller, N.: Cyber_Reader: Critical Writings for the Digital Era. Phaidon Press, New York 
(2002) 

23. Hillier, B.: Space is the machine. Syndicate Press, University of Cambridge, UK (2004) 
 
 


	Ambient Displays: Influencing Movement Patterns
	Introduction
	Background
	Ambient Displays: Transforming Architectural Spaces
	Perception and Movement in Architectural Spaces

	Aims and Objectives
	Methodology
	Experimental Set-Up
	Initial Reactions – Video Observation

	Results
	Null-Tests Results

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




