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Abstract. We aim at designing an effective evacuation support system for 
disaster response, specifically tailored to aid the walking wounded, a significant 
group of victims suffering from relatively minor injuries.  Supplying walking 
wounded victims with a simple navigation aid enables them to arrive at a 
predetermined safe area, while allowing first responders to be allocated where 
they are most needed. This, we believe, may lead to a more efficient evacuation 
process. In this paper, we describe a user-centered iterative design process of 
the navigation aid for the walking wounded. The paper outlines the project from 
the design phase, through the development and evaluation phases. We find that 
pedestrian navigation by the sole use of an arrow-pointing device is possible. 
Additional functionality may enhance the user’s confidence and efficiency. 

Keywords: user-centered design, navigation, walking wounded, prototyping, 
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1   Introduction 

The coordination of a mass-casualty evacuation in chaotic circumstances has 
repeatedly proven to be one of the major challenges in disaster response.  Lessons 
learned from both real disasters and simulated crisis events pinpoint communication 
failure as the core of the problem. Such failures can be attributed, at least in part, to 
unsupported collaborative actions in disaster response rather than to technological 
breakdown [1, 2]. Furthermore, there can be a discrepancy between needs and 
available resources in mass casualty situations. On the one hand, lack of sufficient 
first-responders to guide the victims to safety early on might lead to a slow and 
inefficient evacuation process. On the other hand, excessive amount of poorly 
coordinated medical and technical resources can lead to chaos [3]. In addition to that, 
the complexity of the evacuation process can grow due to damaged infrastructures.  

The walking wounded are those victims who suffer from relatively minor injuries, 
and are still physically capable of walking. They have consistently been the largest 
group in crisis events. The 2005 London bombing produced the largest number of 
mass casualties in the UK since World War II, 86% of which was categorized as 
walking wounded [4]. Around 78% of the casualties involved in the 2004 Madrid 
commuter train bombing which were treated at the Gregorio Maranon University 
General Hospital was reported to be walking wounded [5]. While the September 11, 
2001 New York terrorist attack counted 85% of its victims as walking wounded [6].  
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Analysis has shown that the walking wounded are not only neglected, but also clog 
critical facilities such as hospitals, which usually have a limited number of beds and 
personnel.  Moreover, there is a need for casualty information flow, including 
reprioritization and redirection of patients in every stage of disaster response [4,5].  

Our goal is to design effective support technology that aids the collaboration-at-a-
distance concept for the purpose of disaster response. In particular, the design of an 
evacuation support system focusing specifically on assisting the walking wounded.  

2   Approach 

We followed the user-centered design principles for supporting actors in disaster 
response organizations. We studied, observed, and took part in disaster simulations 
and exercises. We also utilized relevant research in cognitive science in general, and 
human navigation in particular for tackling interaction barriers. Furthermore, we 
designed, developed, and tested our prototypes using an iterative process [7,8]. 

3   Design  

We aim at a simple design that can be easily understood and used. This way, users 
will be able to use it directly without prior experience. We used the results from our 
literature study and our previous experiments [7] to formulate our design rationales, 
as described below.  

Direction. The arrow metaphor of a magnetic compass was chosen for its simple 
form. It is also unambiguous, self-explanatory, and has a clear meaning. This arrow 
constantly directs the user to the final destination. That is, pointing to the final 
destination in a straight line. We are aware that by using this mechanism, the user 
may come across hindrances or dead-ends along the route. Consequently, the user 
needs to navigate around these obstacles while keeping track of the displayed 
orientation until they can continue in the correct direction.  

Distance and Time Information. From our previous experiments [7], we found that 
estimated distance and time to destination were useful piece of information. Even 
though earlier research of pedestrian navigation in urban environments showed that 
distance information was rarely used as a navigation cue [9], we expect distance or 
time information to be helpful for such short distance navigation tasks. 

Landmark. It is recommended to use landmarks as cues in pedestrian navigation 
systems, due to its predominant role for pedestrian navigation in urban environments 
[9, 10]. Moreover, landmarks are commonly and intuitively used for giving directions 
in everyday life situations.  

Affordances. Due to the limitation of the GPS device (giving poor orientation at 
low speed), an additional indicator is needed to represent the confidence level of the 
displayed orientation. This confidence level is calculated using the walking speed and 
the strength of the satellite reception. Based on that information, the indicator changes 
color ranging from grey (no confidence) to dark red (full confidence). We also display 
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a battery life meter, the current time, and the strength of the satellite reception as 
additional information. 

We incorporated all the combinations of the design rationales mentioned above. 
There are four main bits of information that we displayed on the device. The direction 
was presented by an arrow shape, the landmark name was displayed by using text, the 
distance was shown by using the number of meters, and the estimated time to 
destination was presented by minutes or seconds — under 1 minute the time scale 
changed to seconds. This is shown on the left side of Fig. 1.  

4   Prototype 

The prototype was implemented on a smart phone with built-in GPS (Fig. 1). This 
prototype can read the current location and display bearing directives to a destination 
point. The operating system on the smart phone is Windows Mobile 6. The developed 
software prototype of the system is implemented in C++. The implemented prototype 
and its architecture is shown in Fig. 1. 

 

   

Fig. 1. The prototype and its architecture  

The GPS module is responsible for the communication with the GPS receiver of 
the smart phone. The GPS position is recorded every second by the logging module. 
The heart of the system is the experiment module that controls the presentation of the 
interface to the user. Fixed settings, such as the GPS locations of the waypoints, 
which interface to show, landmark names etc. are stored in a text file with the 
experimental settings. Using this data and the most recent GPS position received from 
the GPS module, the experiment module can choose the correct interface and calculate 
the correct values to show the user. Finally, the presentation module draws the 
interface on the display.  
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5   User Experiment 

The goal of this experiment was to test our design rationales and to get a user 
evaluation of our prototype. We would like to know what information is necessary for 
short distance navigation and what additional information is needed to assist the 
navigation process.  

5.1   Method 

The eight combinations of the interface (Fig. 2) were evaluated using a within-subject 
experimental design. Sixteen participants were given eight similar tasks using eight 
different interfaces to navigate through eight different paths. The task was to reach a 
specific destination as quickly as possible by using the walking wounded prototype. 
We used a Latin-square design to counterbalance the various order of the interfaces 
across different participants. Each task took an estimated time of five minutes to 
complete. This was equivalent to a walking distance of 300 - 400 meters. In order to 
simulate the feeling of being wounded among participants, they were asked to wear 
knee protectors. Additionally, to motivate participants to go as quickly as possible, we 
gave a reward incentive to the fastest participant. 

 

Fig. 2. The eight combinations of the prototype interface 

The area chosen for the experiment was Delfgauw in the Netherlands. This place 
was appropriate since most of the participants were unfamiliar with the surroundings, 
thus simulating the novel environment of a disaster. All of the 8 destinations were 
roughly the same distance apart, and had a unique landmark identifying them (as seen 
in Fig. 3). Reaching some of the destinations required the participants to navigate 
around obstacles that blocked their direct path.  

Each participant took around 60 to 90 minutes to complete the route. The collected 
data included the time performance, the participants’ walking path, questionnaire 
results, and interview notes. The experimenter walked along with each participant and 
jotted down observations. 

5.2   Participants 

The participants were 4 females and 12 males. They were students and employees of 
the Delft University of Technology. Only half of our participants had prior experience 
with using a GPS system, though mostly with vehicle based systems. 
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5.3   Results 

Sixteen participants evaluating eight different interfaces resulted in 128 geographical 
data sets, completion time data sets, questionnaire data sets, and observation notes. 
Only one participant failed to complete one path, making the failure rate 1/128, which 
is less than 1 percent. 

 

Fig. 3. The complete path of the experiment 

We analyzed the speed over time performance to eliminate the length differences 
among paths. The speed graphs per participant per path were plotted and analyzed. 
All plots exhibit a similar pattern to that shown in Fig. 4. By looking at the graph we 
can clearly classify three different phases: the starting phase, the wayfinding phase, 
and the ending phase. 

 

Fig. 4. Typical speed graph with a clear phase classification: the starting, the wayfinding, and 
the ending phase 
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The starting phase. After participants received the device from the experimenter, 
they waited for the starting instruction, and then began to walk.  This phase ended 
when the participants started to walk with a relatively constant speed. 

The wayfinding phase. The participants navigated and tried to find their way to the 
destination. This zone is usually characterized by a constant walking speed. This 
phase ended just before they reached their destination.  

The ending phase. The participants approached the destination. After they arrived 
at the destination, they handed the device to the experimenter. 

We could not analyze the performance in the starting phase due to our device’s 
poor measurement accuracy at low speed. The interesting results can be found in the 
wayfinding phase and the ending phase. Besides analyzing our data with statistical 
test, we also find it interesting to see the pattern of peaks and troughs. These patterns 
helped us understand the interface’s influence on the participant wayfinding behavior.  

In the ending phase, it is interesting to see the noticeable relation between 
participants’ stopping behaviors and the interface used. Although in the real situation, 
this behavior will probably not occur, since the destination will be clearly marked.  

5.4   Speed Analysis of the Wayfinding Phase 

When the users are confident, they walk in a constant speed. The speed variance can 
therefore be used to show the users’ confidence level, the less their speed fluctuates, 
the better their confidence level is. We found that the estimated time to destination 
has a negative influence on the way users navigate. 

A doubly Multivariate Analysis of Variance (MANOVA) was conducted on the 
speed and the standard deviation of speed in the wayfinding phase. The within-subject 
variables were the distance to destination information (2), the estimated time to 
destination information (2), and the landmark information (2). A significant effect 
was found for the estimated time to destination information ( F(2,14) = 4.04; p = 
0.04). This effect was also found in the univariate analysis of the standard deviation 
of the speed ( F(1,15) = 5.00; p = 0.04). Furthermore, the means of the standard 
deviation of the speed when the estimated time information was shown, is higher 
(0.24) compared to (0.20) when it was not shown. 

5.5   Speed Patterns of the Ending Phase 

Each bit of information, the direction arrow, the landmark name, the distance to 
destination, and the estimated time to destination, have their own characteristic 
influence on the participant’s behavior. Therefore, the combination of two or more of 
these bits of information usually inherits their basic characteristics and functions, 
which can compliment or compete with each other.  

Direction. When using Interface 1 (Fig. 2), the arrow consistently points towards 
the destination point. A sudden reversal of the arrow’s heading indicates that the 
participants may have passed the final destination. The first turning arrow generally 
put the participants in an alert state. They immediately slowed down, and turned back. 
When they see the same behavior repeated (several times), they are convinced that 
they reached the correct destination. This activity is illustrated in Fig. 5. 
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Fig. 5. Finding the destination by using the direction arrow 

Such behavior can be easily noticed in the ending phase. It started with an initial 
trough (the first turning), followed by one or more relatively high amplitude 
“assurance cycles”, which were formed depending on how many reversals were 
needed, as shown in Fig. 4. The amplitude of the peaks, and the number of assurance 
cycles, is used as a measure of participants’ confidence level in finding the 
destination.  

Distance to Destination and Estimated Time to Destination. The distance to 
destination gives an estimation of remaining distance (in meters). Furthermore, the 
decrement of the value assures the participants that they are making progress toward 
their destination. While the estimated time to destination gives the estimated time to 
reach the destination in minutes (or second if it is below 1 minute). The ending graphs 
of the distance show less assurance cycles (more confidence level) compared to when 
time information is used. 

Landmarks. When the landmark name was given in the interface during the 
experiment, participants were constantly scanning the environment while the direction 
arrow guided them. When the landmark was spotted from a distance, participants simply 
headed towards it without further looking at the interface. The ending graph shows 
simple trough without additional assurance cycles, indicating high confidence level.  

Summary. The most complicated ending graph resulted from the interface with the 
direction arrow only (Fig 2, Interface 1). The graphs showed many assurance cycles, 
reflecting participants’ low confidence level in approaching the destination.  The 
simplest ones resulted from the interface with combination of direction arrow, landmark 
name, and the distance to destination (Fig 2, Interface 6). They usually showed a sudden 
trough followed by very low amplitude assurance cycles, thus, total confidence. 

5.6   Questionnaires 

The distance to destination and the estimated time to destination received good 
ratings from the subjective questionnaires. After checking the reliability of our 
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questionnaires, we conducted MANOVA of the questionnaires for each interface. The 
within-subject variables were the same as the previous MANOVA test, the distance to 
destination information (2), the estimated time to destination information (2), and the 
landmark information (2). A significant main effect was found for the distance to 
destination information (F(1, 15) = 38.00 ; p. = 0.00), and the time to destination 
information (F(1,15)=9.706; p.=0.007). 

5.7   Interviews 

The color difference of the arrow, representing the confidence level of direction given 
by the system, was mostly rated as unnoticeable. Even when it was noticed, 
participants mentioned that it lacked contrast and had too subtle difference of colors.  

The additional information such as battery meter, satellite reception and current 
time were also rarely checked. Participants glanced at it, but they concentrated more 
on the direction arrow and the information about their destination. 

The interfaces that showed both landmark and distance information were the most 
preferred by participants (Fig 2., Interface 6 and Interface 8). While for preferred 
minimal information, a direction arrow was found to be sufficient for basic 
navigating. Participants pointed out that the system should have a warning mechanism 
to indicate obstacles or dead-ends on their way towards the destination. Additionally, 
a progress bar was mentioned as preferred alternative to the distance to destination 
that was shown in numbers. 

The design of the prototype received good praise from the participants, rated 
between good and excellent, due to the device’s simplicity, clearness, and ease of use. 
Even though the trust level in the prototype direction guidance was generally high, it 
was negatively affected when the prototype performed poorly at low speeds and when 
the participants were led to dead-end. 

5.8   Discussion 

The success rate of participants reaching the destination in our experiment is 99 
percent. This strongly indicates that even the simplest interface is sufficient to guide 
the participants to a specific destination. The only failure occurred when a participant 
was using the direction arrow interface (Fig. 2., Interface 1). This failure was due, at 
least in part, to the limitation of the GPS device that was giving poor heading 
measurements at low speeds. Meanwhile, an intuitive reaction from the participant 
seeing random headings was to stop in order to get a better reading from the direction 
arrow, mimicking the behavior of someone using a magnetic compass [7]. Integrating 
an electronic compass into the prototype could have solved this crucial problem. From 
our observations and analysis, we are also convinced that navigation based on bearing 
directives is sufficient for short distance navigation in urban environments. Not only 
did our participants reach their destinations, they also trusted the guidance from the 
direction arrow. Yet, despite that, the nuisance of being guided into a dead-end should 
be minimized or even be eliminated all together.  

Our data indicates that the distance to destination information is superior to other 
additional information tested in our experiment. This might be due to the affordances 
it supports in both wayfinding and ending phases. It accommodates the user in two 
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ways, the constant decrement of the distance value shows that the user is making 
progress towards the destination. In addition, it gives a sense of how far the user is 
from the destination. 

The distance to destination information is considered better than the estimated 
time. This is due to the faster refresh rate of the distance to destination information. 
The distance feedback was changed every second, since the slowest average speed of 
our participants was higher than 1 meter per second. Meanwhile, the time feedback 
during wayfinding was updated in intervals of one minute. In retrospect, the estimated 
time to destination in our prototype was poorly implemented. Instead of calculating 
the estimated time based on the average speed, the calculation was based on the 
participant’s current speed. As a result, the time kept fluctuating with the current 
speed, making the estimated time expand greatly when a participant stopped for a few 
seconds. Furthermore, the estimation algorithm did not take into account any 
unexpected obstacles ahead. From the statistical analysis, showing the estimated time 
to destination degrade users’ performance during their wayfinding phase. On the 
other hand, the questionnaires analysis shows that our participants perceived this 
information to be important information for navigation.  

The landmark information is a good cue for navigation. Our findings suggest that 
landmark information is good only if the landmarks are clearly visible and 
recognizable from the approach direction. Chosen landmarks should be as distinct and 
as unique as possible.  

The color contrast of the direction arrow was not noticeable due to the similar tone 
of red we used. Additionally, it was worsened by the screen glare under the bright-
light conditions outdoors. One possible solution is having a larger hue difference 
among the used colors, for example: green can represent a high confidence level, 
changing to red then gray as the confidence level drops.  

The participants we used did not belong to our intended target group, but they 
served as an adequate test group for this preliminary experiment. A failure at this 
stage would have indicated that the design of the system will be unusable by the 
walking wounded in a real disaster situation. 

6   Conclusion 

We designed, implemented, and tested our walking wounded navigation support 
prototype. The results convinced us that a direction arrow pointing at the destination 
is provides sufficient guidance for short distance navigation tasks. However, 
providing additional information can increase the user’s confidence level in the 
guidance direction. The additional information should indicate: 

• how much longer the users need to walk before reaching the destination (expressed 
either in time, distance, or both).  

• whether users are making progress. 

There are undoubtedly considerable challenges involved in designing an effective 
walking wounded navigation system. The hardest challenge is to make it simple yet 
sufficient, robust, and useful.  



206 L.T. Gunawan, A.H.J. Oomes, and Z. Yang 

Acknowledgements. The authors would like to thank all participants. Extended 
thanks to Hani Alers and Ramon Dor for their invaluable support. Additionally, we 
gratefully acknowledge the funding for our work from the IOP-MMI Programme that 
is run by SenterNovem, an agency of the Dutch Ministry of Economic Affairs. 

References 

1. Kean, T.H., Hamilton, T.H.: The 9/11 Commission Report. W.W. Norton & Company 
Ltd., New York (2004) 

2. Mikawa, S.: Strong Angel III: Integrated Disaster Response Demonstration. Strong Angel 
III Interim Report, version 10 (November 2006) 

3. Romundstad, L., Sundnes, K.O., Pillgram-Larsen, J., Røste, G.K., Gilbert, M.: Challenges 
of Major Incident Management When Excess Resources are Allocated: Experiences from a 
Mass Casualty Incident after Roof Collapse of a Military Command Center. Prehospital 
and Disaster Medicine 19, 179–184 (2004) 

4. Aylwin, C.J., König, T.C., Brennan, N.W., Shirley, P.J., Davies, G., Walsh, M.S., Brohi, 
K.: Reduction in critical mortality in urban mass casualty incidents: analysis of triage, 
surge, and resource use after the London bombings on July 7, 2005. The Lancet 368, 
2219–2225 (2007) 

5. de Ceballos, J.P.G., Turégano-Fuentes, F., Perez-Diaz, D., Sanz-Sanchez, M., Martin-
Llorente, C., Guerrero-Sanz, J.E.: 11 March 2004: The terrorist bomb explosions in 
Madrid, Spain – an analysis of the logistics, injuries sustained and clinical management of 
casualties treated at the closest hospital. Critical Care 9, 104–111 (2005) 

6. Cushman, J.G., Pachter, H.L., Beaton, H.L., Frykberg, E.R.: Two New York City 
hospitals’ surgical response to the September 11, 2001, terrorist attack in New York City. 
Journal of Trauma - Injury, Infection and Critical Care 54, 147–155 (2003) 

7. Gunawan, L.T., Voshell, M., Oomes, A.H.J., Woods, D.: Envisioning collaboration at a 
distance for the evacuation of walking wounded. In: Proceedings of the 4th International 
ISCRAM Conference, pp. 431–437 (2007) 

8. Gunawan, L.T., Oomes, A.H.J.: Evacuation Coordination Support System. LNCS, 
vol. 4550, pp. 1441–1444. Springer, Heidelberg (2007) 

9. May, A.J., Ross, T., Bayer, S.H., Tarkiainen, M.J.: Pedestrian navigation aids: information 
requirements and design implications. In: Personal Ubiquitous Computing, vol. 7, pp. 
331–338. Springer, Heidelberg (2003) 

10. Tarkiainen, M., Kauvo, K., Kaikkonen, J., Heine, H.: Simple turn-by-turn route guidance 
for pedestrians. In: Proceedings of the 8th World Congress on Intelligent Transport 
Systems, Sydney, Australia (October 2001) 


	Navigation Support for the Walking Wounded
	Introduction
	Approach
	Design
	Prototype
	User Experiment
	Method
	Participants
	Results
	Speed Analysis of {\it the Wayfinding Phase}
	Speed Patterns of {\it the Ending Phase}
	Questionnaires
	Interviews
	Discussion

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




