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Abstract: With the detection of the complex and changeable environment, wireless multimedia sensor network
is therefore arise, as a new information processing and access to technology, wireless multimedia sensor
networks compared to traditional sensor network its more attention with video, images, and other large amount
of information and high density of data collection and processing, also therefore in the commercial, civil nuclear
military field has broad prospects. We pass on the measurement of network traffic in recent years, found that the
communication model to subvert the traditional Poisson theory. The self-similarity phenomenon of data traffic
in modern networks has been fairly well studied in the literature. However, the statistical characteristics of the
wireless multimedia sensor network traffic we have a lot of phenomenon worthy of study. In order to help these
technical staff related with some useful references, we have mainly analyzed the traffic characteristics in the
multimedia wireless sensor networks in this paper. Copyright © 2013 IFSA
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1. Introduction

Multimedia sensor network is generally consists
of a set of storage, computation and communication
capabilities of multimedia sensor node. Has the
perceptual characteristic of distributed network
which is mainly through multimedia sensor node to
peripheral environment of various multimedia
information, such as image, video, audio and other
digital information etc. Multimedia sensor network
on the data transmission is through multiple hops
relaying mode sends the data to the information
center. And the data center to carry on the analysis
and some other processing of these data, so as to
achieve the purpose of environmental monitoring. So
a full understanding of the media sensor network for
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us to design more efficient communication protocols
and the network system structure and performance
prediction of network will be a very important
theoretical and practical significance. We combine
Fig. 1 to focuses on the analysis of wireless
multimedia flow characteristics.

2. Architecture of Multimedia Sensor
Network [1]

A typical multimedia sensor network is usually
consists of the sink node, multimedia sensor node,
control center and other parts. Sensor nodes in
multimedia sensor networks are required to distribute
in the designated area. The main purpose of doing so
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is to let the data acquired along other multimedia
sensor nodes hop-by-hop transmission, through the
"multi-hop" routing mode, finally the data are
generally through the communication satellite or
Internet network to the control center. Then the user
through the control center to sensor network
configuration and  management.  Publication
of the monitoring requirements to monitor
environmental data [2].

Control center: the duty is responsible for
monitoring data query and collection of multimedia
sensor network, also can release information
monitoring multimedia sensor network, and provides
the appropriate interface for users of monitoring
information analysis, mining and decision-making.

Multimedia sensor node: integrated with data
processing, sensor unit and communication module
embedded micro-nodes and through the built-in style
sensor to the real-time monitoring of the surrounding
environment where the sonar image, heat, infrared,
audio, video and other events of interested in. But it

Internet

is not omnipotent, its data processing ability,
communication ability and storage ability is
relatively weak, and only through the limited energy
battery - powered. Multimedia sensor node main
function is to emphasize the acquisition of video,
audio, images and other environmental information,
and some simple processing, but also on the other
nodes to forward over the data fusion and forwarding
operation again.

The sink node [3]: either a strong function of the
multimedia sensor nodes, there is enough energy to
supply more memory and computing resources, it can
be no monitoring ability, only special gateway
devices with communication ability. The sink node
processing  power,  storage  capacity  and
communication ability are relatively strong,
responsible for connecting to external network such
as multimedia sensor network and the internet,
publishing monitoring task of the management node,
and forwards the data to an external network.

i
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Fig. 1. Wireless multimedia sensor network structure.

3. Traffic Self-Similarity of Wireless
Multimedia Sensor Network

Attention to self similarity (self-similar
processes) is from the middle of the last century, and
this study was applied to many fields. When carries
on the analysis to the present network data, we
usually like this to self-similarity:

The mathematical formula is in a wide-sense
stationary random process, we want to meet the {X,}
n=1, 2, 3, 4, 5...., set X, has a constant mean, which
is able to satisfy the following equation u=E (X,) and
finite variance formula 2=E[(X,.,)], and the self
correlation coefficient of which is R (=E[(k) (Xn+k-)
(Xusx) / (k=0,1,2,3,4 »....), and its value is only
related to K, here we can reach the number X,, can be
understood as the number of the business entity
network as the unit of time in n [4]. At the same time,
we assumed that the autocorrelation coefficient Xn
satisfying a range: R (k) --k- 6 LI (k), which we
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assume that L1 (k) is a slowly varying function, when
the autocorrelation coefficient can meet on the type,
we refer to this process as self-similar processes;

The Self-Similar Parameter H is also known as
the academic community was known as the Hurst
parameter, and this parameter is the only parameter
to describe the self-similarity. We assume that a
random sequence of self-similar, then its H range
should be in (0.5, 1). And if the H value is greater,
reflecting the random sequence similarity degree is
also bigger [5].

4. The Key Technologies of Wireless
Multimedia Sensor Networks

4.1. The Routing Protocol

Routing protocol is one of the focuses of research
on wireless multimedia sensor networks, its main



Sensors & Transducers, Vol. 23, Special Issue, July 2013, pp. 21-26

purpose is to any need of communication between
two nodes in the network to establish and maintain
the data transmission path [6]. But the wireless
network node resources are severely limited in speed
does can not keep up, present situation and the
network topology often changes, and network
communication means more data-centric, so many
domestic and foreign researchers have designed a lot
of routing protocol, which is more common, there are
LEACH, PEGASIS, TEEN, SPIN, DD, CADR,
SMECN, GEAR etc.

4.2. The Multimedia Information Processing

A multimedia information processing is an
important aspect of the study of wireless multimedia
sensor networks, which is the key point to solve the
bottleneck of how the single node processing power,
storage and severely limited energy situation still can
able to efficiently realize the compression coding and
transmission of image, video and other multimedia
information, the more feasible solution mainly is so
two categories: more nodes "distributed" image
compression method and distributed source
coding method [7].

4.3. The MAC Protocol

The media access protocol (MAC protocol), the
main work of the second layer of the Internet and its
main function is highly competitive with each other
between the sensor nodes, scientific and rational
allocation of limited resources of the radio channel,
in order to ensure the normal data communication, its
design is reasonable or not will directly determine the
use of wireless channel utilization and network
performance, is the user feel network performance is
an important indicator of good or bad.

4.4. Cross-layer Design

A traditional wireless sensor network protocol
stack, and each layer of multimedia streaming
strategies often have a common problem, are
confined to separate a layer and ignore the interaction
relationship between layers. But in fact the physical
layer, MAC layer and network layer of the three is
mutual restriction for the actual allocation of network
resources; for example, the physical layer can be
affected by interference on the receiving end of
multi-channel wireless access, while the MAC layer
can be based on the allocation of bandwidth to the
forwarding nodes to influence the monitoring node of
useful signal; of course, the network layer can also
let the transmission scheduling leads to low
bandwidth and delay to force the routing changes the
diameter, and the routing will change a series of link
scheduling. But how to say, is not to say that the

application layer can be isolated, it is not completely
cut off from the bottom, when we applied filtering,
compression, encoding mechanism can enhance the
performance of network transmission. Therefore,
needs to cross layer cooperation to improve overall
system performance in wireless multimedia sensor
networks, such as energy consumption, QoS, channel
utilization etc.

4.5. Node System

First we have to clear a concept is the sensor
nodes constitute the basis of wireless multimedia
sensor networks, wireless multimedia sensor network
node in the world have design or production can be
divided into two categories: one is the use of ASIC,
FPGA and other special device design platform, such
as we know that the Mult-Radio, Pico Radio, WSN
platform etc.

The other is the most of the current node using
general purpose microprocessor as the core
components, the similar to the embedded system
design of the node in this way, such as the more
common of Mica, Gainz etc.

5. Analysis on Self-Similar Characteristic
of Wireless Multimedia Sensor
Network Communication

5.1. Simulation Experiments by NS2

Here we will through NS2 simulation methods to
produce wireless multimedia sensor network traffic
data sequence and analysis the bursty nature of the
network. Here I assume that the number of nodes is
500 (see the Table 1 below). In the experiment,
a randomly selected multimedia sensor nodes to
Multimedia node x, assuming that we detected in
sonar, image, audio, video and other thermal
infrared, many other data of interest. And we
assume that the data source for the United States of
America a large a fragment. The GOP structure of
the MPEG encoding of the video is
IBBPBBPBBPBB (N= 12, M= 3).

Video transmission (play) frame rate of 25 frames
per second. Then, all the data are sent to the sink
node. So basically single-hope radio frequency
coverage of each node can be guaranteed within
150 m, channel bandwidth is basically determined in
the 1 Mbps. We analyze the characteristics of
multimedia sensor networks, assuming that the state
of the node is stationary. Then we take the
communication between two nodes as the object of
study, in each experiment, we record the At
(At:t statistical time interval is 0.9 s), multimedia
sensor nodes and aggregation nodes communication
between the throughput.
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Table 1. Parameters setup.

Parameters Value
Simulation time 3600 seconds
Number of sensors 500

Topology size 800 x 800
Communication source MPEG-4 video
Data packet 512 bytes
MAC protocol IEEE 802.11

5.2. Brief Analysis Traffic Self-similarity

Here we assume that number of sensor nodes is
still 500, the statistical interval is still 0.9s,
NS2 simulation experiment statistical analysis of the
situation. The following figure we can end-to-end
throughput of wireless multimedia sensor networks
in different time scales for comparison.

Obviously we can see that, on different time
scales, wireless multimedia sensor network flow
burst has obvious characteristics of the
autocorrelation. From the comparison in Fig. 2 has
been very clear, wireless multimedia sensor network
traffic on different time scales, the data with
a strong burst.

Throughput/ {(¥bps)
Throughput/ (Mbps)

t's

Fig. 2. Different time scales end-to-end throughput.

6. Main Application Areas of Wireless
Multimedia Sensor Networks

The multimedia sensor network has a very broad
application prospects in the military, civil,
commercial. In order to distinguish with traditional
sensor network applications, we mainly research on
the current active audio and video sensor network
applications to summarize. The following specific
areas have paid lots of attentions.

6.1. Real-time Monitoring in Battlefield
Application prospects in this field, do not tell us

that we also understand.

6.2. Traffic Monitoring on Roads
Real-time Monitoring

This is a very promising application areas such as
the ring road, traffic hub and highway layout, we can
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do for the implementation of traffic monitoring,
statistics as well as by the number of cars, the illegal
target docked, whether there is a fault vehicle, etc.,
by human is more difficult to do it, also can provide
information about the road give your driver update
congestion, but also can recommend the best route
for drivers and remind the driver to avoid
traffic accidents.

6.3. Real-time Monitoring to Security
Sensitive Regions

The most common place is the effective real-time
monitoring of power plants, mines, coal mines and
other security-sensitive work environment.

6.4. Applications in Intelligent Household

This is a countries have attached great importance
to the field, through the construction of wireless
multimedia sensor networks can do kindergarten
intelligent, timely monitoring of the children's
environment to be educated, tracking the trajectory of
a children’s activities, so that the parents at ease and
the teachers do not worry.

6.5. To Ensure Public Safety

Multimedia sensor networks can be widely
applied to the customs, stadiums, airports, train
stations, parking and other personnel mobility,
crowded public places to do these areas of security
and timely monitoring and emergency situations
(such as fire, earthquake), occurs when the data
statistics.

7. Energy-Saving Strategies for Wireless
Multimedia Sensor Network
Communication Module

7.1. Reduce the Communication Flows

Communication with the flow rate and the
transmission distance is directly proportional to the
energy consumption of the communication of
multimedia nodes. And reduce the communication
traffic will directly reduce the sending and receiving
data bits, thereby directly reducing communication
energy overhead. At present more popular methods
mainly are:

1) Increase the error detection and correction
mechanisms.

Increasing the error detection mechanisms can be
found as early as possible due to invalid transmission
errors, reduce the waste of energy consumption
caused by the ineffective communication (such as
packet loss and retransmission); while the correction
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mechanism can be corrected to small number of bit
errors packets, so that measures can be avoided
retransmitting data amount of bandwidth occupancy,
for the non - key frame transmission continuous
multimedia error frame is very important, but the
important key frames in the event of error does not
apply to this method.

2) Reduce the probability of conflict.

The direct consequences of the conflict are
caused jam retransmission and data packets. For
multimedia information continuous flow, packet
retransmission means huge overhead, thus wasting a
lot of energy. Therefore, we urgently need to
establish an effective, reasonable, suitable for
wireless multimedia sensor networks conflict
avoidance mechanism, of course this is also an
important means to reduce the communication
energy consumption and strategies.

7.2. Taking More Pieces of Short-range
Wireless Communication for Data

In wireless sensor networks, the relationship
formula Dbetween the communication energy
consumption and the amount of distance as shown
in equation (1).

Ezkxd", )

where the values of n is greater than two and
smaller than 4.

By the formula we can know, along with the
increase of communication distance, the needed
energy consumption in communication will be
followed by a rapid increase, therefore, a feasible
way to shorten the communication distance is to
reduce energy consumption, this are the main types
of specific ways: one is to reduce the transport
distance of each hop. Two is to reduce the total
transmission distance.

7.3. Choosing a Good Modulation
Mechanism

In general, we select the 16 hexadecimal QAM
(Quadrature Amplitude Modulation). The selection
of this modulation been able to achieve the
modulation mode of transport energy consumption is
minimized. However, the selection of this high-level
modulation will greatly increase the manufacturing
cost of the nodes of wireless transceiver. Therefore,
alternative means basically is to choose the
4 hexadecimal QAM modulation mode. When the
transmission data volume reduction, we can properly
reduce the modulation level, in order to achieve a
balance  between the communication and
computation overhead.

8. The Advantages and Disadvantages
of the Communication Structure
in Wireless Multimedia Sensor
Network

It is mainstream that the communication structure
in wireless multimedia sensor network analyzed in
this paper.

The main advantages: gathered nodes are the
realization of the function of multimedia sensor node
control  center, more integrated  modular
specialization is more accurate and fast processing,
the network communication higher stability and
safety in operation and daily maintenance to
effectively reduce the cost.

The main disadvantage: high content of science
and technology, in the daily maintenance cost
reduction, but also lead to trace defects existing in
the system is difficult to eliminate in a timely manner
in the daily system maintenance; Exception module
running in network communication structure,
because of its integrated with more functions, for
network communication is a broad and deep
impression, often to replace when replacement of
maintenance module in the network structure is given
priority to, not only have a single maintenance costs
rise, but also improve the degree of dependence on
related maintenance company.

On the whole, the advantages are much more than
the disadvantages, this communication structure is
worth using widely when people design the wireless
multimedia sensor networks.

9. Conclusions

Multimedia sensor network is a new kind of
information acquisition and processing technology.
There is not a very long time, and compared with the
traditional sensor network technology, it is more
attention as the video, images, audio etc., these large
amounts of data, large amount of information media
collection, transmission and processing. So the
multimedia sensor network has great application
prospect in civil, commercial and military. In this
paper, we introduce the concept and characteristics of
multimedia sensor networks, multimedia
applications, components and key technologies, and
summarized the focus in the field of energy saving
and communication in recent years, and look forward
to further research directions, through the brief
introduction of this paper is to promote attention and
research on this emerging technology.

Reference

[1]. S. L. F. Akyildiz, T. Melodia and K. R.
Chowdhury, A survey on wireless multimedia
sensor networks, Computer Networks, Vol. 51,
Issue 4, 2007, pp. 921-960.

25



(2].

[3].

[4].

Sensors & Transducers, Vol. 23, Special Issue, July 2013, pp. 21-26

S. L. F. Akyildiz, T. Melodia and K. R.
Chowdury, Wireless multimedia  sensor
networks: A survey, [EEE  Wireless
Communications, Vol. 14, Issue 6, 2007,
pp- 32-39.

S. C. Ma, X. B. Xiang and B. Hu, Design and
implementation of camera node in wireless
multimedia sensor networks, Transducer and
Microsystem Technologies, Vol. 27, Issue 12,
2008, pp. 79-81.

S. F. Liu, Y. Wang, Structure of wireless
multimedia sensors network system, Computer
Knowledge and Technology, Vol. 8, Issue 5,
2009, pp. 75-78.

[5].

[6].

(7.

S. W.S. Luo, Y.P. Q and Q. Lu, Study on
wireless multimedia sensor networks, Journal
of Electronics and Information, Vol. 30, Issue 6,
2008, pp. 1511-1516.

S. Deguang Le, Guangwei Bai, Junyuan Wang,
Analysis and modeling of traffic characteristics
research in wireless multimedia sensor
networks, Computer Measurement and Control,
Vol. 20, Issue 6, 2010, pp. 209-210.

S. Guotao Zhao, Study on streaming media
synchronization issues in wireless multimedia
sensor network, Journal of Beijing University of
Posts and Telecommunications, Vol. 11, Issue 3,
2012, pp. 19-20.

2013 Copyright ©, International Frequency Sensor Association (IFSA). All rights reserved.
(http://www.sensorsportal.com)

26

TURN
OUR VISITORS
INTO
YOUR CUSTOMERS

BY THE SHORTEST V

world’s source for sensors information



http://www.sensorsportal.com/HTML/For_advertisers.htm


<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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


