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Abstract—Owing to the limited requirement for sensor
processing in early networked sensor nodes, embedded software
was generally built around the communication stack. Modern
sensor nodes have evolved to contain significant on-board
functionality in addition to communications, including sensor
processing, energy management, actuation and locationing. The
embedded software for this functionality, however, is often
implemented in the application layer of the communications
stack, resulting in an unstructured, top-heavy and complex stack.
In this paper, we propose an embedded system architecture to
formally specify multiple interfaces on a sensor node. This
architecture differs from existing solutions by providing a sensor
node with multiple stacks (each stack implements a separate node
function), all linked by a shared application layer. This
establishes a structured platform for the formal design,
specification and implementation of modern sensor and wireless
sensor nodes. We describe a practical prototype of an intelligent
sensing, energy-aware, sensor node that has been developed using
this architecture, implementing stacks for communications,
sensing and energy management. The structure and operation of
the intelligent sensing and energy management stacks are
described in detail. The proposed architecture promotes
structured and modular design, allowing for efficient code reuse
and being suitable for future generations of sensor nodes
featuring interchangeable components.

Index Terms—sensor nodes, embedded software, protocol
stacks

I. INTRODUCTION

MBEDDED sensor nodes sense parameters in their
surrounding environment, and communicate them over a
network, normally to a central data ‘sink’. Nodes may
communicate through a wired or, as is becoming more
common, wireless medium. Conventional wired embedded
sensor nodes normally have a separate, dedicated hardware
module for network communications. This is commonly
known as the Network Capable Application Processor
(NCAP), which provides a bridge between intelligent sensors
and the network.
Wireless sensor nodes are inherently resource-constrained
as they are usually powered by batteries or harvested energy.
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They must manage their resources carefully, often adapting
their behavior dependent on their energy status. They must
also interface with transducers and autonomously process this
information into a form suitable for transmission over the
network. The resource-constrained nature of wireless sensor
nodes, and the fact that they are developed around radio
transceivers, has given prominence to the communications
software stack. Other functions, such as sensing and energy
management, are inelegantly appended to the communications
software stack. This issue is discussed in detail in section II,
but in short it has meant that the top (application) layer of the
software stack has become large and complex.

Furthermore, moves towards integrating wireless sensors
into system-on-chip devices has resulted in products such as
the Texas Instruments CC2431 [1], which features a radio
transceiver and enhanced 8051-based microcontroller in a
single surface-mount package. It has multiple reconfigurable
I/O pins and onboard voltage converters. This means that the
chip incorporates communications, energy management, and
potentially sensor processing operations in a single integrated
circuit. So, whilst hardware is integrating and becoming more
capable, the embedded software on such devices remains
dominated by the communications software stack (with its
resultant problems).

The TinyOS operating system [2] (used in many wireless
sensor nodes, such as the Crossbow motes [3]) has a layered
software stack, where data from the sensors (and any other
hardware) is directly processed in the application layer [4]. In
energy harvesting nodes such as Heliomote [5] and
Prometheus [6] the application must monitor voltage levels
and incorporate cursory temperature compensation. In these
nodes, such energy management operations occur in the
application layer. These examples demonstrate that, while
communication gets formally specified in the majority of
implementations, other interfaces (such as sensing and energy
management) are relatively unstructured.

In this paper, we propose an embedded system architecture
to formally specify multiple interfaces on a sensor node. The
architecture provides a sensor node with multiple stacks (each
implementing distinct functionality), which are linked by a
shared application layer. These linked stacks form a ‘unified’
stack that manages the complete functionality of the node.



This establishes a structured platform for the formal design,
specification and implementation of modern sensor, and
wireless sensor, nodes. Use of the proposed architecture
enables the management of all major node functions with the
benefits of a structured, layered model. These benefits include:

e Structuring the node as a system of its component parts,
and promoting modular design.

e Permitting efficient code reuse, reducing the design time
of future projects.

e Promoting the development and standardization of

interchangeable protocols.

This paper is structured as follows. Section II provides an
overview of communication protocols models, and section III
describes how these concepts are used and extended in the
architecture proposed in this paper. Section IV describes an
energy-aware intelligent sensing node that has been
implemented using this architecture; a detailed overview of the
energy-management stack (section V) and intelligent sensing
stack (section VI) are given. Section VII draws conclusions
and details the future directions of this research.

II. COMMUNICATION PROTOCOL MODELS

Communication protocol models have been utilized for
decades: aiming to formalize, structure, and provide
interoperability between the tasks of the networking system.
The OSI Basic Reference Model (OSI-BRM) [7] was
introduced in the mid-1970s, proposing a basic layered
architecture for communication protocols — as shown in Fig. 1.
Many widely-used communication stacks and models (for
example the Internet Reference Model [8], shown in Fig. 1)
have added, removed and merged layers from the OSI-BRM to
tailor the model to their requirements. However, the OSI-
BRM remains an important building block for modern
communication protocols. The OSI-BRM was originally
designed to represent only the communications functionality
of a networked node. This was no longer found to be true in
the majority of the models and stacks investigated.
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Fig. 1. The OSI-BRM [7], IRM [8], Foundation Fieldbus H1 [9] and ZigBee
[10] communication stacks.

The ZigBee specification [10] defines a low-cost, low-
power wireless communication standard, particularly suited to
wireless sensor networks. The ZigBee protocol stack (shown
in Fig. 1) uses the Physical (PHY) and Medium Access
Control (MAC) layers from the IEEE 802.15.4 standard [11].
The transport layer is omitted, with the relevant functionality
being absorbed by neighboring layers. ZigBee uses the
communications stack to contain software for the entire
device, placed in a large and subdivided application layer.

Fieldbus H1 [9] was designed as a network architecture for
process control applications such as sensor networks. It can
be seen from Fig. 1 that the majority of higher layers have
been removed, as their functionality (for example packet
routing, flow control and connection management) is not
required by networks. Fieldbus adds a User layer to the top of
the stack, allowing additional functionality to be provided,
such as a user interface. Fieldbus networks place the program
in the application or user layer, or alternatively use ‘off-chip’
software that does not promote reuse or interoperability.

Recently, cross-layer protocols and algorithms (which claim
to improve efficiency through the merging of some or all
layers of the OSI-BRM) have received considerable research
interest [12]. The incorporation of additional stacks in the
embedded software of a sensor node, as proposed here,
introduces minor overheads in terms of space, computational
time, and power consumption. We believe that the modularity
(often lost through cross-layer design) that is gained for all
interfaces on a node through our proposed architecture is
worth the minor loss in efficiency. Cross-layer optimization
techniques could still be applied to the multiple stacks of the
architecture as part of the protocol development phase.

III. THE PROPOSED ARCHITECTURE

In the previous sections it has been shown that, while the
communications interface is formally structured, other
interfaces (such as sensor processing and energy management)
are generally unspecified and often integrated into a large and
complex application layer. This is not ideal for intelligent
sensing and energy management, which are arguably as
important as communications to the functionality of a node.
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Fig. 2. A ‘unified’ stack incorporating communication, energy management
and intelligent sensing interfaces.



We propose an embedded architecture, which specifies the
structure of multiple interfaces on sensor nodes. The
architecture uses a basic template stack, based upon the
principles of the OSI-BRM, from which different interface
stacks can be derived. A number of these stacks, for distinct
tasks, are combined via a shared application layer. This forms
a ‘unified’ stack, such as that shown in Fig. 2.

The proposed architecture’s basic template stack (from
which individual stacks are derived) is shown in Fig. 3. The
layer boundaries are placed to accommodate a wide range of
hardware interfaces, and to allow protocols to be interchanged
without redefining surrounding layers.
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Fig. 3. The basic template stack defined by the proposed architecture.

The functions of the basic template stack’s layers are:

e Interface Layer: directly interfaces with the relevant
hardware, and hides the complexity of the circuitry from
the higher layers. For communications, this layer
represents the physical layer of the OSI-BRM.

e Medium Layer: provides low-level processing, and hides
the complexity of interfacing with the medium (for
example, the wireless channel or the sensed phenomenon)
from the higher layers. For communications, this layer
represents the data link layer of the OSI-BRM.

e Management Layer: provides high-level functions, and
hides the complexity of groups of objects (for example a
network of nodes, or number of different energy sources)
from the higher layers. For communications, this
represents both the network and transport layers of the
OSI-BRM.

e Shared Application Layer: contains cooperative
functionality that passes data between individual stacks,
and also contains the end wuser’s application. In
conventional communication stacks, this layer represents
the application layer in the OSI-BRM.

In order to show how the proposed architecture can be used,
the remainder of this paper describes a developed energy-
aware intelligent sensing system using this architecture.

IV. DEVELOPMENT OF AN ENERGY-AWARE
INTELLIGENT SENSING SYSTEM

To demonstrate the process of creating stacks from the basic
template stack, an energy-aware intelligent sensing node has
been developed using the proposed architecture — shown in
Fig. 4. The system consists of a Texas Instruments CC2431
evaluation module [1], which is powered from two 1.0F
Panasonic electric double layer capacitors (also known as
supercapacitors) [13]. The batteries shown attached to the
node in Fig. 4 are for programming purposes only, and are
isolated when the node is connected to the energy harvesting
circuit. These supercapacitors are charged efficiently from a
Schott amorphous silicon solar cell [14].

The node senses temperature (using the CC2431°s onboard
temperature sensor) and, based upon the sensed data and the
node’s energy state, reports this to another node in the network
using its IEEE 802.15.4 [11] compliant wireless transceiver.
Further details of the hardware in this system are outside the
scope of this paper. It is however worth mentioning that, while
this prototype is reasonably large (observable in Fig. 4), it will
be significantly reduced in size once prototyping is complete.
The power conditioning circuitry will be transferred from
protoboard to a single PCB, which will enable it to interface
directly with the CC2431 evaluation module (rather than going
through the battery board as shown in the figure). It is
envisaged that the final footprint of the node will be no larger
than that of the solar cell, with its thickness dictated by the
dimensions of the supercapacitors.

Fig. 4. The prototype energy-aware intelligent sensing node developed
using the proposed architecture.

The embedded software in the developed system differs
from existing solutions by devolving communications,
intelligent sensing, and energy management to individual
stacks; these are fundamental parts of almost all modern
sensor nodes. The resulting ‘unified’ stack that has been
developed in order to implement this is shown in Fig. 2.

The communication stack in the development is similar to
that of ZigBee [10]. The physical layer interacts directly with
the communication hardware, and hides the complexities of
the communication circuitry from the MAC layer. The MAC



layer provides features including channel access, frame
management, and low-level error detection, hiding the
complexities of the communication medium from the network
layer. The network layer controls message routing and subnet
formation and maintenance, thus providing the shared
application layer with a view of the network as a single entity.

The shared application layer handles collaboration between
the individual stacks — passing high-level data between them.
For example, a packet may be received via the communication
stack requesting a measurement. The shared application layer
would then request this data from the sensor stack and pass the
result back to the communication stack for transmission.

The energy management and intelligent sensing stacks are
investigated in detail in the following two sections.

V. THE ENERGY MANAGEMENT STACK

The nodes in a wireless sensor network are typically
resource-constrained, relying on batteries or energy harvesting
to supply their energy. Where multiple energy sources are
used, the management of the energy subsystem can become a
complex process, with the flow of charge between sources
requiring intricate control.

By partitioning the energy management process into distinct
categories, the implementation can be migrated from the
program area to a separate stack, removing much of the
complexity from the application layer and providing a more
defined structure.

A. Structure of the Energy Management Stack
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Fig. 5. A stack to implement energy management and control functionality,
designed using the proposed architecture.

A unified stack, such as that discussed in section IV, can
include an energy management stack (as shown in Fig. 5).
Here, the energy management process is divided into three
layers:

e Physical Energy Layer (PYE): interfaces with physical
energy hardware in order to monitor and control the
provision and consumption of energy. This includes
monitoring energy sources (for example solar harvesting
and mains electricity) and stores (for example batteries
and supercapacitors), and controlling physical energy
switching in order to direct the flow of energy.
Fundamentally, this layer masks the complexities of
interfacing with the physical hardware from the EAN.

e Energy Analysis Layer (EAN): analyses data obtained
from the PYE, in order to provide the ECO with high-
level information on the state of the energy components.
This includes using energy models to convert voltage and
current readings from the PYE into meaningful values,
such as the residual energy in each energy store, and the
yields obtained from energy sources. Fundamentally, this
layer masks the physical voltage and current readings
from the ECO.

e Energy Control Layer (ECO): takes a high-level view
of the energy subsystem, controlling the node’s energy
aware operation. This includes making decisions about
how the node should operate (based upon the state of its
collective energy resources), and controlling the flow of
energy between energy components (viewed from a high
level).

These layer boundaries are placed in order to modularize
distinct levels of abstraction in the energy-management
process. The process of using this energy stack in the system
described in section IV is detailed below.

B. Implementing an Energy Management Stack

In the developed system, the PYE obtains a reading of the
voltage across the supercapacitor energy store using the
CC2431’s onboard ADC, and provides this to the EAN. In the
future, it is envisaged that a secondary (rechargeable) battery
will be included on the node to enable operation during
unusually lengthy periods of darkness, or a rapid increase in
the number of packets being communicated; this dual store
architecture is similar to that proposed by Jiang et al. [6]. In
this situation, the PYE will have to monitor the voltages across
both energy stores, and also implement physical switching to
control the flow of energy between the two. Furthermore, it is
planned that the solar cell will be monitored by the PYE in
order to calculate the energy that it is yielding, to allow
intelligent algorithms elsewhere in the energy stack to predict
the availability of future harvested energy.

The EAN converts the received supercapacitor voltage
reading into an estimation of the ‘residual’ energy in the store
(the number of Joules that are estimated to be remaining in the
supercapacitor), by using an energy store model. For the
supercapacitor, a derivative of the simple E =1/2 CV"2
relationship can be used. Using this estimation, the EAN can
provide the ECO with a prediction of the ‘remaining usable
energy’ (this is not necessarily equal to the residual energy),



and the ‘remaining lifetime’. It is anticipated that future
implementations of the EAN will use information from the
PYE concerning energy source yields in order to make
predictions on the rate and frequency of energy generation.
Additionally, if a battery was added, a complex energy store
model to relate the battery voltage to residual energy would be
required [15].

The ECO evaluates the ‘remaining usable energy’
estimation provided by the EAN to assign an Energy Priority
(EP) value to the node [16]. The EP is a function of the node’s
residual energy, and directly influences the operation of the
node (a node with more energy will participate more in
performing the tasks of the network). In the implementation,
the EP is calculated linearly from the ‘remaining usable
energy’. It is anticipated that in the future, this calculation
will also take into account the rate of energy generation and
consumption, and the future availability of energy (using
predictive techniques). Additionally, it is envisaged that this
layer will make decisions about the components of the energy
subsystem, controlling the transfer of energy between different
sources and stores. It is important to control this flow, as
rechargeable batteries are generally limited to only 300-500
recharge cycles; this means that energy transfer operations
must be minimized to prolong the lifetime of the platform [6].

Obviously, the tasks performed by each layer (and the
future tasks it is anticipated that they will perform) are only
those desired for this implementation; there is considerable
scope for implementing various energy monitoring, analysis
and control techniques into all layers of the energy stack.

VI. THE INTELLIGENT SENSING STACK

In a modern sensor node, the scope for on-board sensor
processing is considerable. Instead of the node simply
reporting every sampled value, an intelligent sensing system
can also infer estimations of error and uncertainty, incorporate
localized data fusion, and provide event detection.

By devolving the intelligent sensing tasks into a separate
multi-layer stack, the functionality can be structured at logical
levels of abstraction. The details of this layer structure are
provided below.

A. Structure of the Intelligent Sensing Stack

The sensor processing stack (shown in Fig. 6) is split into
three layers:

e Physical Sensing Layer (PYS): interfaces with physical
sensor hardware by activating sensors and obtaining
readings via the node’s onboard ADC. The PYS is also
responsible for controlling any configuration inputs of
intelligent sensors, under the abstract control of the higher
layers. Fundamentally, this layer masks the complexities
of interfacing with the physical hardware from the SPR.

e Sensor Processing Layer (SPR): processes sensor data
obtained from the PYS, in order to provide the SEV with
high-level and meaningful sensor readings. This involves

converting the voltage, current or digital reading obtained
from the PYS into a meaningful physical value through
the use of models, and calculates estimates of error and
uncertainty (which are of considerable use in a multi-
sensor fusion context [17]). Fundamentally, this layer
masks the physical sensor readings from the SEV.

e Sensor Evaluation Layer (SEV): interfaces with the
SPR to evaluate the significance of the sensed data and
identify faults in the sensor hardware. This includes using
event detection techniques and information quantification
algorithms to evaluate data, and high level sensor models
to identify faults. The SEV provides an interface with the
shared application layer, notifying it of detected data and
responding to queries regarding the status of the sensors
and their most recent values.
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Fig. 6. A stack to implement sensor processing functionality, designed
using the proposed architecture.

The process of using this intelligent sensing stack in the
system described in section IV is described below.

B. Implementing an Intelligent Sensing Stack

In the developed system, the PYS activates a temperature
sensor and ADC, and obtains a voltage reading from the
sensor. The PYS layer will, as future work to this research,
manage activation and data acquisition of a number of
different sensors. It will also be responsible for controlling
interfaces with intelligent sensors; for example, in simulation
the PYS layer has been used to control a hardware switch in a
light sensing circuit to vary the range and sensitivity. These
control instructions are received from the SPR, in response to
the data that the PY'S provides to it (detailed below).

The SPR scales and offsets the raw sensor reading in order
to convert the measured voltage into a temperature reading. To
increase the accuracy of the reading, it is also necessary to
take an average over a number of samples, and this is
controlled by and performed in the SPR [18]. The SPR also



provides an indication of the possible error (currently simply
taken from the datasheet) to the SEV. It is envisaged that
future developments to the SPR will introduce localized data
fusion; for example fusing temperature and pressure data, in
order to provide temperature compensation. The SPR should
also make sure that each sensor is managed (where available)
in order to obtain the best reading; for example, in simulation
the SPR layer has been used to monitor the measured light
level (using a photodiode circuit that is sampled via the PYS)
and, when it becomes saturated or quantized, instructs the PYS
to adjust the range and sensitivity of the sensing hardware.
Additionally, the simulated SPR layer incorporates a model
for signal error, which takes into account the sensor reading
and ambient temperature.

The SEV applies Rule Managed Reporting (RMR) [16] to
the sensed parameters provided by the SPR. This provides the
shared application layer with only sensed data that are
perceived to be ‘events’, and also attaches an importance level
(referred to in RMR as a Packet Priority). The shared
application layer is also able to query the SEV for the
maximum, minimum and most recent sensed values. It is
planned that future extensions to this layer will also use trend
analysis and high-level data models in order to identify sensor
faults to the shared application layer. Additionally, other
event detection techniques could be used, and algorithms
which modify the sampling rate of the sensors based upon the
expected variation of the parameter added.

VII. CONCLUSIONS

While the communications interface is usually formally
structured in embedded sensor nodes, other interfaces are
generally unspecified, and often integrated into a large and
complex application layer. This is not ideal for sensor
processing and energy management, which are arguably as
important as communications to the functionality of a node.

This paper has proposed an embedded system architecture
to formally specify and structure the multiple interfaces on a
sensor node. Individual stacks (derived from a basic template
stack) are used to implement distinct functionality, which
communicate via a shared application layer to form a “unified’
stack. The proposed architecture establishes a structured
platform for the formal design, specification and
implementation of modern embedded sensor nodes. This
allows for efficient code reuse and encourages the
standardization of interchangeable protocols. To demonstrate
the use of the proposed architecture, we have presented an
embedded system that has been developed, that uses a
‘unified’ stack to structure communication, intelligent sensing,
and energy management.

While only communication, energy management, and
intelligent sensing have been considered in this paper, the
architecture enables additional node functions to be easily
devolved into distinct stacks. Such additional stacks could
implement actuation (permitting actuation commands to be

expressed via the shared application layer as high-level
commands) and locationing (which has already been
suggested as lending itself to being modularized into a
separate stack [19]).

Future research directions include the extension of the
energy-management and intelligent sensing stacks (the details
of which have been described in the this paper) in order to
progress the presented prototype into a usable embedded
sensor node. Additionally, the use of the proposed architecture
to extend a ‘unified’ stack to represent additional node
functions will be investigated.

REFERENCES

[1] Texas Instruments, TI/Chipcon CC2431, "Wireless Sensor Network
Zigbee/IEEE 802.15.4 SoC RF Solution with Location Engine", 2006.

[2] P. Levis, N. Lee, M. Welsh, and D. Culler, "TOSSIM: Accurate and
scalable simulation of entire TinyOS applications," presented at 1st Int'l
Conf. Embedded Networked Sensor Systems (SenSys'03), Los Angeles,
CA, 2003.

[3] Crossbow Technology Inc., San Jose, CA, "http://www.xbow.com/", last
accessed Mar. 2008.

[4] D. Patnode, J. Dunne, A. Malinowski, and D. Schertz, "WISENET -
TinyOS based wireless network of sensors," presented at Conf. of the
IEEE Industrial Electronics Society (IECON'03), Roanoke, VA, USA,
2003.

[5] A. Kansal, D. Potter, and M. B. Srivastava, "Performance aware tasking
for environmentally powered sensor networks," presented at
SIGMETRICS'04/Performance: Joint Int'l Conf. Measurement and
Modeling of Computer Systems, New York, NY, 2004.

[6] X. Jiang, J. Polastre, and D. Culler, "Perpetual Environmentally Powered
Sensor Networks," presented at 4th Int'l Conf. Information Processing in
Sensor Networks (IPSN'05), Los Angeles, CA, 2005.

[7] ITU-T X.200-199407-1, "Information technology - Open Systems
Interconnection - Basic Reference Model: The Basic Model", 1994.

[8] D. Meyer and G. Zobrist, "TCP/IP versus OSL" IEEE Potentials, vol. 9,
pp. 16-19, 1990.

[9]1 S. Kolla, D. Border, and E. Mayer, "Fieldbus networks for control
system implementations," presented at Electrical Insulation Conf. &
Electrical Manufacturing & Coil Winding Technology Conf., 2003.

[10] ZigBee Alliance, ZigBee Specification, "Document 053474r17", 2007.

[11] IEEE, 802.15.4™-2006, "IEEE Standard for Information Technology -
Part 15.4: Wireless Medium Access Control (MAC) and Physical Layer
(PHY) Specifications for Low-Rate Wireless Personal Area Networks
(WPANSs)", 2006.

[12] T. Melodia, M. C. Vuran, and D. Pompili, "The state of the art in cross-
layer design for wireless sensor networks," presented at Wireless
Systems and Network Architectures in Next Generation Internet, Villa
Vigoni, Italy, 2006.

[13] Panasonic, "Gold Capacitors Technical Guide", 2005.

[14] Schott Solar GmbH, "ASI-OEM Solarmodules for Indoor", 2006.

[15] L. Benini, G. Castelli, A. Macii, E. Macii, M. Poncino, and R. Scarsi,
"Discrete-time battery models for system-level low-power design," /IEEE
Trans. Very Large Scale Integration (VLSI) Systems, vol. 9, pp. 630-640,
2001.

[16] G. V. Merrett, N. R. Harris, B. M. Al-Hashimi, and N. M. White,
"Energy Managed Reporting for Wireless Sensor Networks," Sensors
and Actuators A: Physical, vol. 142, pp. 379-389, 2008.

[17] P. J. Boltryk, C. J. Harris, and N. M. White, "Intelligent sensors-a
generic software approach," Journal of Physics: Conference Series, vol.
15, pp. 155-60, 2005.

[18] Texas Instruments, Design Note DN102, "SoC Temperature Sensor",
2006.

[19] J. Hightower, B. Brumitt, and G. Borriello, "The location stack: a layered
model for location in ubiquitous computing," presented at Proceedings
Fourth IEEE Workshop on Mobile Computing Systems and
Applications, 20-21 June 2002, Callicoon, NY, USA, 2002.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AharoniBold
    /Algerian
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BankGothicBT-Medium
    /Baskerville
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CaslonOpenfaceBT-Regular
    /Castellar
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /FelixTitlingMT
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldItalic
    /Garamond-Italic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /ItcEras-Medium
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /MingLiU
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MVBoli
    /Narkisim
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /Stencil
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TechnicalItalic
    /TechnicalPlain
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /USPSBarCode
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /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 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




