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Abstract— The Oceans of Tomorrow (OoT) projects,
funded by the European Commission’s FP7 program, are
developing a new generation of sensors supporting physical,
biogeochemical and biological oceanographic monitoring.
The sensors range from acoustic to optical fluorometers to
labs on a chip. The result is that the outputs are diverse in a
variety of formats and communication methodologies. The
interfaces with platforms such as floats, gliders and cable
observatories are each different. Thus, sensor "drivers" have
to be built for each kind of sensor interface, which leads to
extensive efforts in developing large-scale systems and
additional fielding cost. Since the price of sensor devices is
expected to decrease rapidly, these adaption efforts become
the key cost factor in large-scale sensor network systems. At
the other end, from a system perspective, the data
transmission and visualization must be individually tailored.
When multi-sensors are making measurements, the
challenge of interoperability is compounded.

The Oceans of Tomorrow projects are addressing
interoperability in the complete data flow from sensor to
user. Selected innovations at the sensor end are through
implementation of the OGC PUCK protocol [PUCK web
reference, O’Reilly 2006]. PUCK provides a protocol and
“container” to store instrument-related information
(“payload”) with the instrument itself. An observing system
retrieves and utilizes information through instrument’s serial
interface. PUCK protocol was developed by MBARI and its
use is expanding [Toma 2014].

For the information flow from platform to user, an approach
is the use of Sensor Observation Service (SOS), which acts
as a common interface to observation data stores. For
transmitting collected data from platforms to such an
observation data store, the transactional and resultant
handling operations of the SOS interface are used which
allow the insertion/publication of measurements as well as
corresponding metadata. Common SWE templates and
profiles (e.g. for OGC SensorML, OGC Observations and
Measurements and OGC SOS) are being used. These will be
comprehensive data flow descriptions for the Oceans of
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Tomorrow sensors and are being created through the OoT
projects in order to increase interoperability.

In addition to information flow described above, further
work is necessary for a common visualization and means of
sharing data that can support multiple sensor types and enable
overlay of observation data. The visualization will need to be
supported by data transformation capabilities such as the
GEOSS DAB or ERDAPP when the information used is from
an array of sensors and platforms. This presentation will
consider necessary standards and best practices to extend the
current implementations of sensors in an ocean observation
environment. The directions and recommendations will be
presented in the paper.

Keywords—in situ sensors; oceans of tomorrow; SWE;
sensor web; PUCK, SEISI

I. INTRODUCTION

The ‘Ocean of Tomorrow’ initiative aims to foster
multidisciplinary approaches and cross-fertilization between
various scientific disciplines and economic sectors on key
crosscutting marine and maritime challenges. Oceans of
Tomorrow 2013 addressed in-situ sensor development. Nine
projects were funded for sensors. They are grouped into two
topics: (topic 1) Innovative biosensor designs in response to
demand for real-time monitoring of marine water quality
and the provision of early warning systems; and (topic 2)
Cost-effective sensors to increase the amount of data for
marine observation, modeling and monitoring systems. The
topic 1 biosensor projects are:

BRAAVOO: Biosensors, Reporters and Algal Autonomous
Vessels for Ocean Operation

ENVIGUARD: Development of a biosensor technology for
environmental monitoring and disease prevention in
aquaculture ensuring food safety

MARIABOX: Marine environmental in-situ Assessment and
monitoring tool BOX

SEA-ON-A-CHIP: Real time monitoring of SEA
contaminants by an autonomous Lab-on-a chip biosensor



SMS: Sensing toxicants in Marine waters makes Sense using
biosensors

Figure 1: Ocean monitoring environment

Topic 2 projects are more comprehensive and address
sensors, system level integration and field demonstrations.
The four projects include:

COMMON SENSE project provides cost-effective sensors to
quantify new  emergent pollutants (Eutrophication,
microplastics, Heavy metals and Underwater noise (including
noise recognition)), and transversals sensors (pH, pCO2,
temperature and pressure), to be used as measurement
reference. Furthermore a Mini Sea Sampling system (MISS)
has been developed to operate with the different sensors. The
particularity is that this system includes amount of sensors
such as conductivity, temperature, pressure, salinity, dissolved
oxygen, pH, Turbidity, Chl(a) and PhycoErithrin.A Common
Sensor Web Platform supports the data flow from sensor to
user.

NeXOS is developing cost-effective, innovative and compact
integrated “plug and play” multifunctional sensor systems
deployable from mobile and fixed ocean platforms. Key
measurement parameters acquired by the sensors are useful for
a number of objectives, ranging from more precise monitoring
and modeling of the marine environment to an improved
assessment of fisheries. Seven new compact, cost-efficient
sensors are being developed, based on optical and acoustics
technologies, addressing a majority of descriptors identified
by the Marine Strategy Framework Directive for Good
Environmental Status. In addition to the above, crosscutting
technologies such as biofouling prevention capabilities and the
application of a smart sensor interface with Web enabled
components and are being developed to enhance the utility
and cost-effectiveness of the sensors system.

SCHeMA is providing an open and modular sensing solution
for in situ high resolution mapping of a range of
anthropogenic and natural chemical compounds that may have

feedback (synergic) interaction: toxic and/or essential Hg, Cd,
Pb, As and Cu trace metal species; nitrate, nitrite, and
phosphate nutrients; species relevant to the carbon cycle;
volatile organic compounds; potentially toxic algae species
and toxins. The SCHeMA system will consist of a plug-and-
play adaptive wired/wireless chemical sensor probe network
serving as a front-end for gathering detailed spatial and
temporal information on water quality and status based on a
range of hazardous compounds.

SenseOcean will innovate and combine state of the art sensor
technologies (microfabrication, lab on chip, micro and
calibration free electrochemical sensors, multiparameter
optodes and multispectral optical sensors) in a modular and
configurable system easily usable across multiple ocean and
environmental platforms. Pre-competitive prototypes will be
optimized for scale up and commercialization including
preparation of data flow and data management architectures.
These will be tested and demonstrated on profiling floats,
deep-sea observatories, autonomous underwater vehicles, and
fishing vessels. Specific objectives are the development of
integrated systems with sensors for pH, carbon dioxide,
carbon, alkalinity, oxygen, nutrients, metals (iron and
manganese) but also for colored dissolved organic matter,
chlorophylls, photopigments, primary production, organic
fluorophores, etc. These integrated systems will be optimized
for power consumption, chemical usage and waste production.
They will be resistant to biofouling to facilitate long-term
deployment in the marine environment. The resulting systems
will be developed to provide near-market systems; these will
then be launched as commercially available products.

The types of measurements for the four projects are
summarized in following Table.

X

Temp, Pressure X
Oxygen X
CDOM X

Nutrients/carbonates X X

Phytoplankton

Hydrocarbons

HKooM X X X X

Carbon Cycle

Fisheries

T T R

Underwater noise X
microplastics

Heavy/trace metals X X



The sensors range from acoustic to optical fluorometers to
labs on a chip. The result is that the outputs are diverse in a
variety of formats and communication methodologies. The
interfaces with platforms such as floats, gliders and cable
observatories are each different. Thus, sensor "drivers" have to
be built for each kind of sensor interface, which leads to
extensive efforts in developing large-scale systems and
additional fielding cost. Since the price of sensor devices is
expected to decrease rapidly, these adaption efforts for sensor
fielding become the key cost factor in large-scale sensor
network systems. At the other end, from a system perspective,
there will be cases where the data transmission and
visualization must be individually tailored. When multi-
sensors are making measurements, the challenge of
interoperability is compounded.

The projects in Topic 2is for thus need to address the data
flow from sensor to user. The projects are Sensor Web
Enabled (SWE), which is an OGC standard for information
flow and control between sensor and user. The SWE has
component standards for its various functionalities. These
include the following standards, which are considered in this
work:

e ISO/0GC Observations and Measurements (0O&M)
2.0 (Cox, 2011): Modelling and encoding of
measurement data.

e OGC Sensor Model Language (SensorML) 2.0
(Botts et al., 2014): Modelling and encoding of
sensor metadata (see above).

e OGC Sensor Observation Service (SOS) 2.0
(Broring et al, 2012): Web service interface for
pull based access to observation data and the
corresponding metadata.

e OGC Sensor Planning Service (SPS) 2.0 (Simonis
and  Echterhoff, 2011): Controlling and
configuring sensors through a Web service
interface.
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Figure 2: Smart Sensor Interface for Sensors and Instruments
(SEISI)

A typical configuration (from NeXOS) is given in Figure 2
that uses the Smart Sensor Interface for Sensors and
Instruments (SEISI). Three cases are shown: case 1 is a new
generation of sensor with multiple sensor arrays; case 2 is an
existing sensor which uses SEISI as an interface with the
sensor web; case 3 is for sensor systems with traditional

interfaces. The information flow is given in Figure 3.

To address the information flow from platform to user, an
approach is the use of Sensor Observation Service (SOS),
which acts as a common interface to observation data stores
(see Figure 3). For transmitting collected data from
platforms to such an observation data store, the transactional
and result handling operations of the SOS interface are used
which allow the insertion/publication of measurements as
well as corresponding metadata. Common SWE templates
and profiles (e.g. for OGC SensorML, OGC Observations
and Measurements and OGC SOS) are under development.
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Figure 2: Information exchange in the Sensor Web enabled system

II. SENSOR DESCRIPTIONS — SENSORML

An important foundation of the Sensor Web applications
described in this paper is the standardized provision of sensor
metadata. For example, the provision of comprehensive
metadata is essential for enabling the discovery of sensors and
their measurement data (Jirka et al., 2009), the interpretation
of data (e.g. assessing precision and reliability), and the
management of observatories and their components (e.g.
documentation of events such as maintenance and calibration).
Furthermore, sensor metadata describing the interface of an
instrument helps to build automated plug-and-play
mechanisms that dynamically generate drivers to access and
control the described sensors.

The Sensor Model Language (SensorML) 2.0 standard (Botts
et al., 2014) of the Open Geospatial Consortium (OGC) is an
ideal basis for modelling and encoding such sensor metadata.
However, as SensorML is intentionally designed in a domain
independent manner (it can be applied not only to marine
sensors but for example also to satellites, drones, weather
stations, and air quality sensors), the specification offers a
large degree of flexibility. While this flexibility is crucial for
supporting a broad range of thematic domains, it may reduce
interoperability within a specific domain. Thus, a core
objective of the work presented in this paper is the definition



of a SensorML profile for marine applications to ensure a high
level of interoperability.

Figure 4 illustrates the different elements that are covered by
the proposed marine SensorML profile. A network may
comprise multiple platforms such as gliders or buoys. Each of
these platforms may contain one or more instruments. Finally,
each instrument could consist of a number of sensors. It is
important to note that not all of these levels of metadata may
be necessary for all applications. Thus, it is also possible to
use only selected elements of this model in a certain use case.
For each of these elements, the marine SensorML profile
includes a subset of required/recommended fields of metadata
that shall be provided (e.g. keywords, classifiers, contact
information, configuration parameters, etc.). These syntactic
definitions are complemented by ongoing activities to define a
set of common terms in vocabularies that ensure semantic
interoperability, as well.

Platform

(e.g. Glider or Buoy)
SensorML System

Network
SensorML System

Instrument
SensorML System or Component

Detector
SensorML Component

Figure 3: Overview of SensorML Model for Marine Applications

III. INSTRUMENT PROTOCOL DESCRIPTION

The SensorML can also provide a standard description of the
instrument's command protocol, e.g. which command should
be issued to begin acquiring data, configuration commands,
etc. When the instrument is attached to a 'host' computer
aboard a vehicle, buoy or other platform, the host use the
protocol description to operate the instrument. The host may
have the SensorML installed on board, might download it
through a network connection, or could retrieve it from the
instrument itself with OGC PUCK protocol.

OGC PUCK describes a standard serial protocol to retrieve
information about an instrument from the device itself through
the instrument’s RS232 or Ethernet port. A ‘host’ computer
aboard a vehicle, buoy or other platform can interrogate its
ports to detect when a PUCK-enabled instrument is attached,
then retrieve and utilize the instrument description to run
driver software that acquires the instrument’s data and
processes it. These standard features enable automated
instrument integration; a human operator can merely plug the
instrument into any available port without needing to
manually install the driver or associate it with a particular
port.

OGC PUCK specifies two accessible memory areas within the
instrument. The 96-byte instrument datasheet includes a
universally unique identifier (UUID) that is guaranteed to be
unique among all PUCK-enabled instruments, as well as
manufacturer and model codes. Thus a host can determine

exactly what kind of instrument it is dealing with by reading
the instrument datasheet. Optional PUCK payload memory
can store additional information useful in operating the
instrument, e.g. SensorML documents, and the host can
retrieve this information as well. The standard protocol
specifies instrument commands to read the datasheet, and to
write as well as read the payload

The SensorML file provides to the platform all the necessary
information about the instrument in order to communicate.
This file will be used also as a configuration file to configure
the way that the platform interact with the instrument and if
required, how the platform is going to export the data to the
user. In the Appendix, an example with some small fragments
of a real SensorML file is described in order to make it more
understandable. The file describes how a commercial
instrument (RBR XR-420 CTD) is managed by a platform.
Figure 5 shows the full process between the platform (labeled
as Smart Buoy) and an instrument (labeled in this case as an
Hydrophone). What was explained before is related to the
“Autoconf* and “Scheduler actions inside the SWEBridge.

PUCK SWE Bridge
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Figure 4: Data and informaiton flow processes for an integrated
sensor and platform

IV. SWE DESCRIPTIONS, SOS AND APPLICATIONS TO OOT

The OGC Sensor Web Enablement (SWE) framework serves
as baseline for the development of the interoperable ocean
observing systems described in this paper (Jirka et al., 2014).
This framework of standards offers a mechanism to extend
spatial data infrastructures with capabilities to handle sensor
and the observation data sets these sensors are delivering.
Especially the following standards are considered in this work:

e [SO/0GC Observations and Measurements (0&M)
2.0 (Cox, 2011): Modelling and encoding of
measurement data in XML. This standard offers a
common data format for transferring observation
data between data providers and consumers.

e OGC Sensor Model Language (SensorML) 2.0
(Botts et al, 2014): Modelling and encoding of
sensor metadata (see above). While O&M is a data
format for the observations performed by a



sensor, SensorML is a data format for exchanging
the descriptions of the sensors and procedures
that were used for generating the observation
data.

e OGC Sensor Observation Service (SOS) 2.0
(Broring et al, 2012): Web service interface for
pull-based access to observation data and the
corresponding metadata. Using this interface
specification, data consumers have a common way
to request observation data via the WWW from a
data repository. The SOS interface allows users to
specify in which data they are interested (e.g.
spatial filters, temporal filters, filtering by the
observed property or a certain observatory, etc.).
Subsequently the SOS returns an O&M based
response containing the requested data.

e OGC Sensor Planning Service (SPS) 2.0 (Simonis
and Echterhoff, 2011): Controlling and
configuring sensors through a Web service
interface. This is a complementary interface
standard allow to control measurement processes
and sensors/platforms. Examples comprise the
submission of a track that shall be monitored by
an underwater vehicle or the adjustment of the
sampling rate of a sensor on a buoy.

Besides these core standards, additional specifications such as
the OGC SWE Common Service and Data Models are used.
These standards define common principles that apply across
all of the SWE standards.

V. USER ACCESS AND VISUALIZATION

After sensor observations are accessible through the
interoperable Sensor Web interfaces (i.e. OGC SOS), they can
easily be integrated into user applications. A typical use case
is the visual analysis of the collected data. One example for
such a data visualisation tool is the 52°North Sensor Web
Viewer “Helgoland”! developed within the NeXOS project.
This client application can be connected to different SOS
servers to explore the available observation data sets of
multiple providers. Users may use a map view as well as
tabular data selection menus to choose the data that shall be
visualized. There are different views for displaying the data
(diagram and table) as well as export functions to download
the data in formats such as CSV. A central capability of this
application is the combined visualisation of data from
different sources covering various parameters (see Figure 6)
which displays the chlorophyll concentration measured by a
test deployment in Germany and salinity and sea water
temperature measured by the OBSEA observatory in Spain).
This way it is possible to compare different measurements of
to discover correlations between different time series.

1 https://github.com/52North /helgoland
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Figure 6: Sensor Web Viewer developed within the NeXOS Project
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VI. FUTURE DIRECTIONS AND APPLICATIONS

Within the Ocean of Tomorrow projects, the discussion on
dedicated marine profiles of the SWE standards has led to first
results that are collected in a Wiki?. This comprises, for
example, the collection of SWE wusage examples from
different projects, an ongoing analysis of commonalities and
differences, as well as a list of necessary vocabulary content to
achieve semantic interoperability between projects. The
information is complemented by the collection of available
SOS servers operated by the involved projects and a viewer
implementation, which will help to discover and display the
content of these servers. However, it is necessary to continue
this work further, to advance the currently informally
described agreements into officially adopted best practices or
even standards.

Another aspect for continuing work concerns the realisation of
push-based (real-time) data delivery mechanisms. While a
robust data publication mechanism based on the OGC SOS
interface is in place, there are several use cases, which would
benefit from the delivery of data as soon as a new
measurement is available. Such data delivery mechanisms can
be supported by the new OGC PubSub standard®. Although
there are successful initial implementations within the NeXOS
project, further work is necessary to build robust operational
components that can be flexibly applied and integrated into
existing infrastructures.

2 Currently this Wiki is not yet publically accessible.
However, everyone who is interested in this work is
invited to contact the authors of this paper to obtain access
to this Wiki,

3
http:

swg

www.opengeospatial.org/projects/groups/pubsub



VII. APPENDIX

The SensorML allows defining different type of information:
- Ouputs in order to declare the magnitudes offered by the

instrument:
<sml:outputs>
<sm1:QutputlList>
<!-- observed physical magnitudes -
->
<sml:output name="conductivity">
<sm1:0bservableProperty
definition="conductivity"/>
</sml:output>
- Parameters for general purpose information like physical

interface, baud rate among others:
<sml:parameters>
<sml:ParameterList>

<l-- -—>
<l-- Instrument Interface -—>
<!-- -=>

<sml:parameter name="dataInterface">
<sml:DataInterface id="SB37_RS232">
<sml:data/>
<sml:interfaceParameters>
<swe:DataRecord>
<!-- Interface type -->
<swe:field name="portType">
<swe:Category>
<swe:label>Port
Type</swe:label>

<swe:value>RS232</swe:value>
</swe:Category>
</swe:field>
<!-- Interface number -->
<swe:field name="portNumber">
<swe:Count>
<swe:label>Port
Number</swe:Tabel>
</swe:Count>
</swe:field>
<!-- Baud Rate -->
<swe:field name="baudRate">
<swe:Count>
<swe:label>Baud
Rate</swe:Tabel>

<swe:value>9600</swe:value>

</swe:Count>

- Processes in order to define how to get an observation from
the instrument:

<!l-- -=>
<!-- Get Observation Process -
<!-- -=>

<sml:SimpleProcess
gml:id="getObservation">
<gml:identifier
codeSpace="uid">urn:SARTI:swe:instrument:RBR_XR420:getObservation</gm
T:identifier>
<gm1:name>getObservation
process</gml :name>
<sml:inputs>
<sml:InputlList>
<l--  ========= Instrument
Command ========= -->
<sml:input name="dataIn">
<sml:DataInterface>
<sml:data>
<swe:DataStream>

<swe:elementType name="command"/>

<swe:encoding>
<!--
Define the text encoding -->
<swe:TextEncoding tokenSeparator=" "
blockSeparator="&#x000A;&#x000D;" />

</swe:encoding>
<!-- Define
the command string -->

<swe:values>F00</swe:values>

and how the instrument responses to a “GetObservation”

process:
<!-- ========= Instrument Response

<sml:output name="dataOut">
<sml:DataInterface>
<sml:data>
<swe:DataStream>
<swe:elementType name="response">

<swe:DataRecord>

<swe:field name="conductivity"></swe:field>
<swe:field name="temperature"></swe:field>
<swe:field name="depth"></swe:field>
</swe:DataRecord>

</swe:elementType>

<!-- Define
the response text encoding -->
<swe:encoding>
<swe:TextEncoding tokenSeparator="," blockSeparator="."/>

In addition, we can use the SensorML file to describe the
actions that the platform will execute with the data. We call
“SWEBridge” to the application that will be running on the
platform, and will manage the information coming from the
sensors and will make it available to the user using and SOS:
for example: once the platform retrieve data from the sensor,
the platform will encapsulate the data into an InsertResult
transactional operation to be pushed into an SOS server. These
operations are defined using “AggregateProcess” into the
SensorML file, and afterwards creating links between
“sources” and “destinations”, for example:

Here we can a see a code snip of the SensorML file where the
AggreateProcess is declared. The SWEBridge (code running
into the platform) include inputs (data coming from the
instrument) and outputs (where the SWEBridge will send the
data).

<sm1:component name="ConfigureBridge">
<sml:AggregateProcess gml:id="SWEBridge_process_01">

<!-- -=>
<!-- General Information -—>
<!-- -=>

<gml:description>
A process that configures the acquisition process
executed by the SWEBridge application inside
the host platform and the generation of standard
O&amp;M output transactional files.
</gml:description>
<!-- aggregate process identifier -->
<gml:identifier
codeSpace="uid">urn:SARTI:swe:process:SWEBridge_process_01</gml:ident
ifier>
<gm1:name>SWEBridge process</gml:name>

<l-- -—>
<!-- SWE Bridge Inputs -=>
<l-- -—>
<sml:inputs>
<sml:InputlList>
<!-- each input is the instrument's response
to a specific command -->
<sml:input name="dataIn"></sml:input>
</sml:InputlList>
</sml:inputs>

<!-- SWE Bridge Outputs -->

<sml:outputs>
<sm1:OutputList>
<!-- each output is the generation of a
formatted file or a transaction for high-level components such as
SOS server, Zabbix...-->
<sml:output name="dataOut">



</sml:output>
</sm1:0utputList>
</sml:outputs>

Also different “Components* are defined. Each component
will be a process to be executed by the SWEBridge:
For a GetObservatorion:

<sm1:components>
<sm1:ComponentList>
<l-- -——>
<!-- Each component is a process to be
exectued, i.e. getObservation CTD is a command
that will be sent to the instrument, afterwards the
intrument's output for this
command -->
<!l-- -—>
<sm1:component name="getObservation_CTD">
<sml:SimpleProcess
gml:id="getObservation_01">
<l-- --
>
<l-- General Information -
>
<!-- --
>

<gml:description >
Returns the last observation of
the system
</gml:description>
<!-- selector process identifier -->
<gml:name>CTD getObservation
process</gml:name>
<!-- Define the simpleProcess as a
getObsevation command process -->
<sml:typeOf
xlink:title="urn:RBR:XR420_CTD:getObservation"

xlink:href="http://cdsarti.org/RBR-XR-420-CTDs" />
<sm1:configuration>
<sml:AbstractSettings>
<swe:extension>
<!-- set the sampling
rate to 10 s -->
<sml:setValue
ref="parameters/samplingRate">10.0</sml:setValue>
<!-- set the timeout to 2
s -->
<sml:setValue
ref="parameters/timeOut">2.0</sml:setValue>
</swe:extension>
</sml:AbstractSettings>
</sml:configuration>
</sml:SimpleProcess>
</sm1:component>

For selecting which magnitudes will be processed:
<sm1:component name="fieldSelector_configured">
<sml:SimpTleProcess
gml:id="fieldSelector_02"

definition="http://cdsarti.org/SWEBridge_selector_01">
<gml:description >
Selects a number of the input
fields for output.
</gml:description>
<!-- selector process identifier -->
<gml:identifier
codeSpace="uid">urn:SARTI:swe:process:fieldSelector_01l</gml:identifie
r>
<gm1:name>SWEBridge field selector
process</gml:name>
<sml:typeOf
xTink:href="http://cdsarti.org/SWEBridge_selector"/>
<sml:configuration>
<sml:AbstractSettings>
<swe:extension>
<sml:setValue
ref="outputs/dataOut/temperature">enable</sml:setValue>
<sml:setValue
ref="outputs/dataOut/conductivity">disable</sml:setValue>
<sml:setValue
ref="outputs/dataOut/depth">enable</sml:setValue>
</swe:extension>
</sml:AbstractSettings>
</sml1:configuration>
</sml:SimpleProcess>
</sm1:component>

A component who declares that the SWEBridge will be able to

send data to an SOS through an InsertResult operation
<sm1:component name="insertResult">
<sml:SimpleProcess gml:id="insertResult">
<l-- --
>
<!-- General Information --
>
<!--
>

<gml:description>
A process that generates an
insertResult transactional file from the input data
</gml:description>
<!-- dinsertResult process identifier
-=>
<gml:identifier
codeSpace="uid">urn:SARTI:swe:process:insertResult_process_01l</gml:id
entifier>
<gm1:name>SWEBridge InsertResult
process</gml:name>
<!-- Define the simpleProcess as a
getObsevation command process -->
<sml:typeOf
x1link:href="urn:S0S:insertResult"/>

Finally, a connectionList defines the link between inputs

(sources) and outputs (destinations):
<!-- Defines the system input as the instrument command-->
<!-- Connects the instrument output witht the
selector component input-->
<sml:connection>
<sm1:Link>
<sml:source
ref="components/getObservation_CTD/outputs/datalut"/>
<sml:destination
ref="components/fieldSelector_CTD/inputs/dataln"/>
</sml:Link>
</sml:connection>
<!-- Connects the selector output witht the
insertResult component input -->
<sml:connection>
<sm1:Link>
<sml:source
ref="components/fieldSelector_CTD/outputs/datalut"/>
<sml:destination
ref="components/insertResult/inputs/dataln"/>
</sml:Link>
</sml:connection>

Full SensorML file can be downloaded from
http://www.upc.edu/cdsarti’OBSEA/SWE/files/CTD RBR wi
th SWE Bridge configuration.xml

ACKNOWLEDGMENT

The authors acknowledge the strong support of the Oceans
of Tomorrow data working-group for contributions to the
OoT data interoperability advances. Projects in the Oceans
of Tomorrow coordination have made continuing
contributions. For majority of the authors, their work has
been supported by the European Commission’s FP7 research
and innovation program under grant number 614102.

REFERENCES

A. Broring, C. Stasch, and J. Echterhoff, "OGC
Implementation Specification: Sensor Observation Service
(SOS) 2.0 (12-006)", Wayland, MA, USA: Open Geospatial
Consortium Inc., 2012.

M. Botts and A. Robin, "OGC Implementation Specification:
Sensor Model Language (SensorML) 2.0.0 (12-000)",
Wayland, MA, USA: Open Geospatial Consortium Inc., 2014.



S. Cox, "OGC Implementation Specification: Observations
and Measurements (O&M) - XML Implementation 2.0 (10-
025r1)", Wayland, MA, USA: Open Geospatial Consortium
Inc., 2011.

S. Jirka, A. Broring, and C. Stasch, "Discovery Mechanisms
for the Sensor Web," Sensors, vol. 9, pp. 2661-2681, 16 April
2009.

S. Jirka, D. M. Toma, J. del Rio, and E. Delory, "A Sensor
Web architecture for sharing oceanographic sensor data," in
Sensor Systems for a Changing Ocean (SSCO) 2014 at the Sea
Tech Week 2014, Brest, France, 2014.

Puck: http://www.opengis.net/spec/PUCK/v1.4/

T.O’Reilly, K.Headley et al, “MBARI technology for self-
configuring interoperable ocean observatories”, Proceedings
of the Marine Technology Society / Institute of Electrical and

Electronics  Engineers Oceans Conference, Boston,
Massachusetts, 2006
I. Simonis and J. Echterhoff, "OGC Implementation

Specification: Sensor Planning Service (SPS) 2.0.0 (09-000)",
Wayland, MA, USA: Open Geospatial Consortium Inc., 2011.
Toma, Daniel Mihai, Thomas C. O'Reilly, Arne Broring,
David R. Dana, Felix Bache, Kent L. Headley, Antoni
Manuel-Lazaro, and Duane R. Edgington. "Standards-based
plug & work for instruments in ocean observing
systems."IEEE Journal of Oceanic Engineering 39, no. 3
(2014): 430-443.




<<
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /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
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /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
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /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
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /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
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /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
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /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
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /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
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /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
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /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
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /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
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /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
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /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


